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Abstract

Introduction Perioperative continuous peripheral nerve
blocks (CPNB) are increasingly being used in children.
Only one previous study has reported adverse events of
CPNB in a high number of pediatric cases. We evaluated
the indications, block efficacy, and adverse events related
to CPNB in children.

Methods All CPNBs that were performed in children for
postoperative analgesia over a 5-year period at the Mont-
pellier University Hospital in France were included in this
study. The first bolus dose and the continuous doses of local
anesthetic were not standardized. In the postoperative per-
iod, demographic data, quality of analgesia, amount of
rescue analgesic medication, child/parent satisfaction, and
adverse events were recorded in our Departmental Regional
Anesthesia registry.

Results A rotal of 339 catheters were evaluated in 292
children ASA physical status I to III. The median age was
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8 yr (0.6-17 yr) and the median weight was 28 kg (7—
116 kg). The main surgical indications were hip, femoral, or
tibial osteotomies (44.5%) and club foot repair (27.4%). The
local anesthetics used were either bupivacaine or ropiva-
caine. The mean volume of the local anesthetic bolus dose
was 0.49 + 0.16 mL - kg™, and the mean regimen of local
anesthetic continuous infusion was 0.11 + 0.04 mL - kg™ -
hr~"'. The median duration of CPNB was 61.6 hr (range
0-264 hr). Pain relief, which was evaluated with the chil-
dren at rest, was considered optimal in the majority of
patients throughout the study period. The Children and In-
fants Postoperative Pain Scale (CHIPPS) was used in
children age 0-6 yr and the Visual Analog Pain Scale (VAS)
was used in children 7 yr and older. There were no major
adverse events. There were 211 minor adverse events
recorded in 153 CPNBs (45.1%). The most frequently
reported complication (20.1%) involved mechanical prob-
lems with the catheter, followed by nausea and vomiting
(14.7%).

Conclusion CPNBs are indicated after orthopedic sur-
gery in children. Our results demonstrate that CPNBs are
feasible in the pediatric setting, and in skilled hands, they
promote prolonged analgesia in the majority of patients
without major adverse events. The most common minor
adverse events are catheter-related mechanical problems
and postoperative nausea and vomiting.

Résumé
Introduction Les blocs nerveux peripheriques continus
(BNPC) sont de plus en plus utilises chez l’enfant. A ce
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Jjour, une seule etude a rapporté les effets indesirables d’un
grand nombre de cas pediatriques. Nous avons evalue’ les
indications, ['efficacite’ des blocs et les effets indesirables
lies aux BNPC chez I’enfant.

Méthode Tous les BNPC realises chez des enfants pour
l'analgesie postoperatoire sur une periode de 5 ans a
I’hopital universitaire de Montpellier, en France, ont ete
inclus dans cette etude. La realisation du bloc, la dose du
bolus d’induction et du mode continu n’etaient pas stan-
dardisées. Dans la periode postoperatoire, les donnees
demographiques, la qualite’ de I’analgesie, les demandes
d’analgesiques de secours, la satisfaction des parents et
des enfants et les effets indesirables ont ete enregistres
dans la base de donnees d’anesthesie locoregionale de
notre departement.

Résultats Un total de 339 catheters chez 292 enfants, de
grade ASA 1 a 3, ont ete’ evalues. La mediane d’dge etait de
8 (0,6-17) ans, et la mediane de poids etait de 28 (7-116)
kg. Les principales indications chirurgicales etaient les
osteotomies de hanche, de femur ou de tibia (44,5 %) et les
chirurgies de pied bot (27,4 %). Les anesthesiques locaux
utilises etaient de la bupivacaine ou de la ropivacaine. Le
volume moyen de la dose d’induction etait de 0,49 +
0,16 mL-kg™", et la dose moyenne du debit continu était de
0,11 + 0,04 mL-kg™" - h™'. La durée moyenne du BNPC
etait de 61,6 (0-264) heures. Le soulagement de la douleur,
evaluee au repos par le score de CHIPPS pour les enfants
de moins de 7 ans et par le score d’EVA pour les enfants de
plus de 7 ans, etait optimal pour la majorite” des patients
durant la periode etudiee. Il n’y a pas eu d’effets indesi-
rables graves. Il y a eu 211 effets indesirables mineurs
enregistres chez 153 catheters (45,1 %). Les problemes
mecaniques avec les catheters etaient les plus frequemment
rapportes (20,1 %), suivis par les nausees et vomissements
(14,7 %).

Conclusion Les BNPC sont indiques pour la chirurgie
orthopedique chez I’enfant. Nos resultats demontrent que les
BNPC sont des techniques realisables chez une population
pediatrique et permettent une analgesie prolongee chez la
majorite des patients sans effet indesirable grave pour des
praticiens experimentes. Les effets indesirables mineurs les
plus frequents sont des problemes techniques lies aux
catheters et les nausees et vomissements postoperatoires.

Peripheral nerve blocks (PNBs) are widely used in adult
orthopedic patients. Nowadays, PNBs are increasingly
being used in children. Giaufre er al.'" demonstrated the
safety and efficiency of regional anesthesia techniques in a
prospective survey over a 1-year period. No complications
were observed among 4,090 peripheral nerve blocks com-
pared with a 0.15% incidence of complications with caudal
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blocks. In 2007, these techniques were in regular use by
pediatric anesthesiologists when appropriate for postoper-
ative pain management.”

The main concern regarding single shot nerve blocks,
even with adjuvant, is the limited duration of analgesia.’
Consequently, single shot blocks have not been widely
adopted for major pediatric orthopedic surgery. In a limited
number of patients, continuous peripheral nerve block
(CPNB) has been reported to allow complete and pro-
longed postoperative pain relief in children.*® CPNBs are
associated with fewer side effects after lower limb surgery
in children compared with continuous epidural blocks.’
However, only one trial has been published with a high
number of pediatric cases.® Moreover, it has recently been
reported that CPNB carries a low rate of complications in
adult orthopedic patients, and major neurological and
infectious adverse events are rare.”® The incidence of these
complications in children is unknown. In this retrospective
review of consecutively collected data, we evaluated the
feasibility of CPNB in children undergoing orthopedic
surgical procedures. The primary outcome was the effi-
ciency of the CPNBs in terms of prolonged postoperative
analgesia. We also evaluated the different side effects
related to CPNB in children.

Methods

This study was approved by the Commission Nationale de
U'Informatique et des Libertes (French National Informa-
tion Review Board), and parental informed consent was
obtained for all patients for registry of previously withheld
data.

All children were enrolled who were ASA status I-III,
age 1-17 yr, and scheduled for CPNB after major ortho-
pedic surgery at the Montpellier University Hospital, France
from January 2002 to December 2006. Data for all children
who received CPNB were collected contemporaneously and
entered into our Department Regional Anesthesia registry.

All patients were premedicated using midazolam
0.4 mg - kg~ and atropine 20 pg - kg~ rectally or hydr-
oxyzine 1 mg - kg~' orally. All continuous peripheral
nerve blocks were performed under general anesthesia or
intravenous sedation, and if necessary, the patient’s airway
was secured by tracheal intubation or laryngeal mask air-
way without neuromuscular blockade. The choice of
regional anesthesia technique, the first bolus dose, and the
mode of administration of local anesthetics were based on
the anesthesiologist’s preference. A sterile procedure was
used to insert the CPNB catheter. The anesthesiologist
wore a mask, cap, sterile gown, and gloves. The puncture
site was prepared with a 10% povidone—iodine solution,
and surrounding areas were covered with sterile drapes. All
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CPNBs were positioned using nerve stimulators for precise
nerve location (Stimuplex® HNS, Braun, Melsungen,
Germany), except for fascia iliaca compartment blocks.
Insulated short-bevelled needles (MiniSet®; Pajunk, Geis-
ingen, Germany; or Contiplex®; B. Braun, Melsungen,
Germany) were connected to the nerve stimulator. Needle
placement was judged correct when muscle contractions
persisted at a current of 0.5 mA (100 ps, 1 Hz). If muscle
contractions remained below 0.5 mA, the needle was
withdrawn to avoid possible intraneural injection. The non-
stimulating catheter (MiniSet®; Pajunk, Geisingen, Ger-
many; or Contiplex®; B. Braun, Melsungen, Germany) was
then inserted from 2 to 5 cm and secured with adhesive
strips and transparent occlusive dressing. After an aspira-
tion test and an injection of 1% lidocaine 0.1 mL - kg™'
with epinephrine 1:200000 to exclude intravascular place-
ment, the children received a bolus of local anesthetic
solution 0.5-1 mL - kg~' (maximum 25 mL based on the
catheter location and the patient’s weight) via the catheter
injected over a 5-min period. When possible, the location
of the catheter was verified radiologically with contrast dye
0.1 mL - kg~' (Topamidol® 200, Shering Pharmaceutical,
Lys-Lez-Lannoy, France). The study period evaluated all
catheters inserted with nerve stimulation guidance and
before the use of ultrasound guidance in our practice of
regional techniques.

The postoperative infusion of local anesthetic, which
was also based on catheter location and patient’s weight,
was administered at 0.1-0.2 mL - kg™' - hr™'. If there
were no contraindications with the first dose given at the
end of surgery, the following non-steroidal anti-inflam-
matory drugs were administered as part of multimodal
analgesia management: niflumic acid 40 mg - kg~ rec-
tally or ketoprofene 2 mg -kg~' iv twice daily and
paracetamol 15 mg - kg™' iv or po four times daily. Pain
scores for children <7 years old were evaluated by the
Children and Infants Postoperative Pain Score (CHIPPS),’
and pain scores in older children were evaluated by the
visual analog scale (VAS) ranging from 0 = no pain to
10 = worst imaginable pain. If pain control was consid-
ered insufficient (i.e., VAS or CHIPPS score >3),
nalbuphine 0.2 mg - kg~' (four times daily), tramadol
0.5 mg - kg~' (four times daily), or intravenous patient-
controlled morphine analgesia were administered as rescue
analgesics. If there was a premature discontinuation of
local anesthetic infusion because the analgesia was deemed
inadequate, the pain scores were recorded until the catheter
was removed. At the end of the study period, child/parent
satisfaction was recorded (unsatisfied, satisfied, very
satisfied).

All adverse events were recorded during the CPNB per-
iod, including mechanical complications (i.e., premature
discontinuation of local anesthetic infusion, catheter

occlusion, catheter disconnection, local anesthetic leakage
around catheter), hematoma, insensate extremity (numbness
to paralysis), sensory blockade (hypoesthesia, dysesthesia),
pruritus, nausea, vomiting, urinary retention, or signs of
local anesthetic toxicity, local infection (redness, heat, edema,
outflow), pus, cellulitis, fever (temperature > 38.5°C), or
shivering. If signs of local infection appeared with fever, the
catheter was systematically removed and the distal tip was
quantitatively cultured within 1 hour using a modified
technique for intravascular catheters.'® Based on clinical
need, the children were visited by nurses or an anesthesiol-
ogist twice daily or more frequently. Adverse events were
compared by age group (<7 years old and >7 years old) and
by function of catheter location.

Statistical analysis

A convenience sample of 292 patients is reported. An
overall description of the recorded variables was per-
formed. The quantitative values are expressed as average
(SD), median (extremes), or number (percent). Continuous
variables were compared with the Mann—Whitney U-test.
Categorical variables were compared with the Chi square
test. Using multiple logistic regression, the risk factors for
adverse events were reported by odds ratio adjusted with
95% intervals. Statistical significance was accepted at
P < 0.05, and statistical analysis was performed using
SAS® software version 9 (SAS Institute, Cary, NC, USA)
in the Medical Computer Programming Department of the
University Hospital of Montpellier, France.

Results

Three hundred thirty-nine catheters were studied in 292
children. The median age of the children was 8 yr
(6 months to 17 yr); 44% of the children were age 1-6 yr
and 56% were age 7-17 yr. The median weight was 28 kg
(7-116 kg). Hip, femoral, or tibial osteotomies were
reported in 44.5% of the patients. Six percent of the peri-
neural catheters were indicated for analgesic procedures
(traction of femoral shaft fracture, complex regional pain
syndrome, or tumoral chronic pain). All demographic data
and surgical indications are noted in Table 1. Six pediatric
anesthesiologists placed 339 non-stimulating catheters.

Catheter location and drugs

Three hundred eight (90%) lower limb and 31 (10%) upper
limb catheters were analyzed. Foot surgery (tibial osteoto-
mies, club foot repair, and hallux valgus repair) was the main
surgical procedure, and continuous popliteal nerve block
was the most common location (50.5%). Continuous psoas

@ Springer



846

C. Dadure et al.

Table 1 Demographic data and surgical indications expressed as the
median (extremes) or number of cases (percent)

Age (yr) 8 (0.6-17)
Age range (%)
0-6 yr 43.73
7-17 yr 56.27
Sex ratio (male/female) 0.55/0.45
Weight (kg) 28 (7-116)
Catheter duration (hr) 61.6 (0-264)
Surgical indications, no. of cases (%)
Osteotomies 151 (44.5)
Club foot repair 93 (27.4)
Analgesia 20 (6)
Hallux valgus repair 14 (4.1)
Knee ligamentoplasty 13 (3.8)
Ankle arthrodesis 927
Plastic surgery 7(2.1)
Others 32 (9.4)

compartment blocks were reported in 24% of the patients,
femoral nerve blocks in 14.5%, axillary block in 5%, in-
fraclavicular block in 5%, and interscalene block in 1%.
Ninety-eight percent of the 245 catheters studied were cor-
rectly located on anteroposterior radiographs. The mean
dose of local anesthetic bolus was 0.49 4 0.16 mL - kg~
(bupivacaine 0.61-1.22 mg - kg~', or ropivacaine 0.49—
0.98 mg - kg™'), and the mean dose of local anesthetic
infusion was 0.11 & 0.04 mL - kg~" - hr™' (bupivacaine
0.14-0.28 mg - kg~ - hr™', or ropivacaine 0.11-0.22
mg - kg~' - hr™'). The median duration of CPNB was
61.6 hr (0-264 hr). During the first two years of the study,
0.125% or 0.25% bupivacaine was used preferentially in
the bolus dose and the continuous infusion. From 2004 to
2007, 0.1% or 0.2% mainly ropivacaine was used (100% of
local anesthetic infusions since December 2005). For the
induction dose, clonidine 1 - pg -kg~' was used as an
adjuvant in 46% of the patients.

Efficacy of CPNB and satisfaction

In the postoperative period, 93% of the children were given
paracetamol and 89% were given non-steroidal anti-
inflammatory drugs. Sixty percent of the patients needed at
least one rescue dose of analgesia. Nalbuphine was used
most frequently as rescue analgesia (75% of cases). The
cumulated mean dose of nalbuphine was 0.23 mg - kg™'
during the study period. Tramadol was used in 22% of
patients and PCA morphine in 3%. Postoperative pain
relief was excellent in the majority of patients during the
first 48 hr postoperatively (Fig. 1a, b). The median pain
score was O throughout the study period in the two age
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Fig. 1 a Children and Infants Postoperative Pain Scale (CHIPPS)
scores in the youngest children (6 mth to 6 yr) during the first
postoperative 48 hr. The box represents the 25th to 75th percentiles;
the dark line is the median. The extended bars represent the 10th to
90th percentiles, and the dark circles represent values outside this
range. The median pain score was zero during the first 48 hr
postoperatively. b VAS scores in the oldest children (7-17 yr) during
the first 48 hr postoperatively. The box represents the 25th to 75th
percentiles; the dark line represents the median. The extended bars
represent the 10th to 90th percentiles, and the dark circles represent
values outside this range. Note that the median pain score was zero
during the first 48 hr postoperatively

groups. Eighty-eight percent of children or parents were
very satisfied, 11% satisfied, and 1% unsatisfied.

Adverse events during CPNB

Two hundred eleven adverse events were noted in 153
CPNBs (45.1%). The most frequently reported adverse
events were mechanical problems (n = 68; 20.1%) domi-
nated by leakage of local anesthetic around the catheter and
catheter dislodgment. The other most common minor
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Table 2 Adverse events by catheter location among the total adverse events (n = 211)
Mechanical PONV Urinary Pruritus Persistent Paresthesia Inflammatory Adverse
complications retention motor local signs events (%)
block
Axillary 6 4 0 0 6 2 0 18 (8.5)
Infraclavicular 7 1 0 0 2 3 1 14 (6.6)
Interscalene 0 1 0 0 0 1 0 2 (0.9)
Femoral 14 5 2 1 2 3 0 27 (12.8)
PCB 17 24%* 1 2 2 2 0 48 (22.8)
Popliteal 24 15 2 0 49°% 11 1 102 (48.4)
Total, n (%) 68 (32.2) 50 (23.8) 524) 3(1.4) 61 (28.9) 22 (10.4) 2 (0.9) 211 (100)

PCB psoas compartment block; PONV postoperative nausea and vomiting

* P <0.05

adverse event was nausea/vomiting (n = 50, 14.7%). We
noted a low incidence of urinary retention (1.5%) and
pruritus (0.9%). No patient presented signs of local anes-
thetic systemic toxicity. Persistent motor blockade
occurred in 18% (n = 61) of cases and resolved sponta-
neously with decrease or discontinuation of local anesthetic
infusion. Paresthesiae were reported in 22 (6.5%) children.
All paresthesiae disappeared at the end of the local anes-
thetic continuous infusion. Adverse events are reported in
Table 2. Two patients presented local inflammatory signs
with fever (one child at 24 hr and another child at 48 hr).
Bacterial culture of the catheter was negative in both cases.
Premature discontinuation of local anesthetic infusion
occurred in 52 CPNBs (15.3%). The discontinuations were
due to accidental catheter withdrawals (40.5%), persistent
motor block (7.7%), catheter occlusion (3.8%), and pain
relief failure (3.8%) (Table 3). In two cases, the surgeon
had requested removal of the catheter to explore a hypo-
thetic compartment syndrome after tibial shaft osteotomy.

Table 3 Reasons for premature discontinuation of local anesthesia
infusion

n %

Accidental catheter withdrawal 21 40.5
Inadequate analgesia 7 13.5
Catheter dislodgement 5 9.7
Persistent motor block 4 7.7
Leakage at catheter site 4 7.7
Catheter occlusion 2 3.8
Pain relief failure 2 3.8
Surgeon request 2 3.8
No intravenous access 2 3.8
Inflammatory local signs 2 3.8
Not identified 1 1.9
Total 52 100

We noted no significant difference for adverse events
between age groups. The logistic regression analysis
identified nausea/vomiting to be associated with continu-
ous psoas compartment block (ORggjustea = 3.42, 95% CI
[1.71-6.84]) and persistent insensate extremity with con-
tinuous popliteal nerve block (ORgjusiea = 5.08, 95% CI
[2.02-12.81]) (Table 2).

Discussion

We report that using CPNB in a large pediatric population
at a tertiary care teaching hospital using standardized
insertion techniques is associated with very good quality
postoperative analgesia, high child/parent satisfaction, and
no serious adverse events in the postoperative period.

Technical characteristics of CPNB in children

CPNB allows effective and prolonged postoperative pain
relief in pediatric orthopedic patients. We report a mean
infused dose of 0.11 mL - kg™ - hr™' in our pediatric
patients. These results are similar to those reported in the
literature. The suggested dose for continuous infusion via a
perineural catheter ranged from 0.1*>'" to 0.2 mL - kg~ ' -
hr'.'*!3 The recommended first bolus dose is approxi-
mately 0.5 mL - kg~ '+

The median duration of CPNB was 61.6 hr (range
0-264 hr). Between postoperative days 2 and 3, the anes-
thesiologists who were responsible for the patients evaluated
the point at which postoperative pain was bearable without
nerve block. In patients with a complex regional pain syn-
drome, the catheter was maintained longer than 72 hr. One
catheter was maintained for 11 days for cancer pain
management.

Bupivacaine was used exclusively in continuous infusion
during the first year of the study, but ropivacaine has
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gradually become the optimal choice in our daily prac-
tice.'*'> Nowadays, ropivacaine is currently used in 100%
of our CPNBs. We consider that 0.2% ropivacaine permits a
differential neural block avoiding motor blockade.'®

Quality of postoperative analgesia

In adults, CPNB has demonstrated its superiority in post-
operative pain management. The analysis of pain scores
shows effective management of postoperative pain relief in
children with CPNB. Postoperative analgesia was excellent.
As demonstrated in other studies,4_6’” CPNB provided a
high level of satisfaction in postoperative pain management
in our pediatric patients. Nevertheless, we did not compare
CPNB with other methods of postoperative analgesia. It is
impossible to demonstrate any superiority of CPNB in
terms of postoperative analgesia. In our study, 60% of
children needed at least one rescue analgesic injection. The
cumulated mean dose of nalbuphine was 0.23 mg - kg™ ',
i.e., one injection of nalbuphine per pediatric patient
throughout the study period. Forty percent of the first
injections of rescue analgesic were given in the recovery
room. These results are similar to those reported for adult
and pediatric orthopedic patients receiving CPNB in the
postoperative period.®”'” In a similar study, Ganesh er al.®
noted that 56% of children required an opioid within the
first 8 hr after surgery. These results are higher than those
reported in adults. The use of dilute concentrations of local
anesthetics in order to avoid motor blockade in the post-
operative period may explain this increased need for rescue
analgesics. A few children had high pain scores due to
inadequate analgesia in nerve territories involved in the
surgical procedure. Moreover, some catheters that were
efficient during the surgical procedure failed to work in the
first postoperative hours due to misplacement by secondary
migration. Another interesting result is the relatively high
percentage use of rescue analgesics in the recovery room
despite the quality of the postoperative pain relief. This use
may be due to residual tourniquet pain, incomplete sensory
recovery after peripheral nerve block, emergence delirium
secondary to intraoperative sevoflurane use, child’s anxiety
due to lack of a parent, or inappropriate use of nalbuphine as
a sedative effect.

Adverse events

Mechanical problems (premature discontinuation of local
anesthetic infusion, catheter occlusion, catheter disconnec-
tion, local anesthetic leakage around catheter) represented
32% of all minor side effects noted. Similarly, Klein
et al."®' observed technical difficulties with continuous
interscalene block in 9-44% of adult cases. Recently, Cap-
devila er al.” noted technical problems due to catheters and
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devices in approximately 18% of CPNBs. The incidence of
urinary retention and pruritus was very low in our pediatric
population. CPNB avoids the use of opiates in the postop-
erative period, and thus decreases their related side effects.?®
Sixty-one patients presented with a persistent insensate
extremity and 22 had paresthesia or dysesthesia during the
postoperative period. Persistent insensate extremity was
significantly associated with continuous popliteal nerve
block. This could be explained by the anatomic relationship
of the perineural space and the target nerve/plexus in this
location. Tlfeld er al.?' reported a significant role played by
local anesthetic volume and concentration in perineural
infusion in a relatively confined perineural space, such as the
popliteal sciatic nerve location. Ilfeld et al. reported that
0.2% ropivacaine infusion at 8 mL - hr~' caused signifi-
cantly more insensate extremity than 0.4% ropivacaine
infusion at 4 mL - hr™'. Based on this possibility, the inci-
dence of insensate extremity, especially during continuous
popliteal sciatic block, may be related to an excessively high
basal infusion rate in our pediatric population. On the other
hand, these side effects appeared mainly in the first two years
of the study period when we used 0.25% bupivacaine post-
operatively. Compared with bupivacaine, ropivacaine may
facilitate a more precise differential blockade.'®

In our study, we observed a low rate (14.6%) of post-
operative nausea and vomiting (PONV). The incidence of
PONV in our trial is similar to the results noted by Ganesh
etal. (14%).6 The results of these two studies are lower than
those of continuous pediatric epidural analgesia trials,
which reported an incidence of PONV from 22 to 40%.%>~**
The authors claimed that nausea and vomiting were related
to epidural opioid use. In a retrospective study, Jilly et al.*
reported a lower incidence of nausea and vomiting in con-
tinuous epidural infusion excluding opioids. With the
exception of nausea and vomiting episodes directly related
to surgical procedures,”® the low incidence noted in our
study was probably related to the limitation of opioid use. In
our study population, PONV was more frequently associ-
ated with continuous psoas compartment block relative to
the use of rescue analgesia in major hip surgery.

Sepsis was suspected in two patients. Local inflamma-
tory signs with fever prompted the removal of the catheter.
Nevertheless, bacterial culture of the catheter tip was
negative in both cases and the fever disappeared sponta-
neously. In a study in adults, Capdevila e al.” reported
positive bacterial colonization in 28% of perineural cath-
eters. Fortunately, the reported incidence of local
inflammatory signs was only 3%. Cuvillon et al.*’ pro-
spectively reported an incidence of 57% of colonized
femoral catheters and only 1.5% of bacteremia. Similarly,
the risk of epidural infection is low in the pediatric popu-
lation undergoing short-term perioperative treatment.'~®
From 348 continuous epidural catheters in children, Lejus
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et al.*® reported 11 cases with the associated general signs

of fever. The bacterial cultures of the catheters were always
negative.

Premature discontinuation of CPNB due to catheter
failure occurred in 15% of cases. The most common reason
was accidental catheter removal by the children. Ganesh
et al.® noted a similar incidence of catheter failure (15%).
The rate of premature discontinuation is lower than that
reported for epidurals. Wood et al.** reported premature
discontinuation of epidural infusions in 41 cases among
190 epidurals (21.5%), mainly due to technical problems.
Jylli et al.™ reported that 37% of epidural infusions were
discontinued prematurely, primarily related to catheter
dislodgement or leakage. In a previous study in pediatric
orthopedic patients, we found the premature discontinua-
tion of regional analgesia technique more frequent with
continuous epidurals than with CPNB.’

Study limitations

The procedures, the first bolus dose, the mode of admin-
istration of local anesthetic, and the type and concentration
of local anesthetics were not standardized but were based
on the anesthesiologist’s preference. This is probably
important for the reported evaluation of motor blockade
and for some adverse events. There was no active com-
parator group to evaluate the quality of these pain
management techniques in children relative to other
methods. Furthermore, we did not collect pain scores
during movement, and the pain scores presented in Fig. 1
probably underestimated the maximal pain scores of our
patients. Finally, our orthopedic surgeons are specialized in
lower limb surgery. Thus, we performed more continuous
peripheral lower limb blocks than upper limb blocks. This
could have biased our conclusions about the incidence and
the type of adverse events. Furthermore, the sample size of
our study was not large enough to prove that serious
complications cannot occur. A final limitation is that the
study did not consider the use of ultrasound-guided tech-
niques for needle and catheter insertion.

In conclusion, this study ably demonstrates the efficacy
and feasibility of CPNB in children undergoing major
orthopedic surgery. CPNB promoted prolonged analgesia
in the majority of patients and favourable child/parent
satisfaction profiles with only minor adverse events.
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