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Anaesthetic Techniques 

Thoracic epidural 
anaesthesia in infants 
and children 

When compared with conventional analgesic techniques, epi- 
dural anaesthesia not only provides improved analgesia, but 
also has several beneficial effects on the postoperative respi- 
ratory, cardiovascular, and metabolic status o f  the patient. Al- 

though the efficacy and safety o f  caudal and lumbar epidural 
anaesthesia in children has been demonstrated, there is little 
information concerning the use of  thoracic epidural anaesthesia. 
The purpose o f  our review was to evaluate the safety of  thoracic 
epidural anaesthesia in infants and children. We retrospectively 
reviewed our three-year experience with thoracic epidural anaes- 
thesia for postoperative analgesia in children. Epidural catheters 
were placed at the thoracic level without difficulty in 63 children 
ranging in age from three months to 18 yr and in weight from 
3.2 to 78 kg. Postoperative analgesia was provided by the con- 
tinuous infusion of  a bupivacaine/fentanyl mixture, supple- 
mented with intermittent epidural fentanyl by bolus as needed. 
Epidural catheters were successfully placed in all patients. No 
inadvertent dural punctures were noted. No episodes of  res- 
piratory depression related to epidural analgesia occurred. 
Minor adverse effects including pruritus occurred in six pa- 
tients, three of  whom required pharmacological intervention 
with diphenhydramine. Our review suggests that this is a safe 
and effective method of  postoperative analgesia following tho- 
racic surgery in children. 

Lorsqu'elle est comparde avec les techniques analg~siques 
conventionnelles, l'anesthdsie dpidurale procure une analg~sie 
supdrieure, mais aussi des effets cardio-vasculaires, respiratoires 
et mOtaboliques bdnOfiques. Quoiqu'on ait d~j~ ddmontr~ l'ef- 
ficacitd et la sdcurit~ de l'anesthOsie caudale et dpidurale Iom- 
baire en pOdiatrie, on connait mal chez l'enfant rutilisation de 
l~pidurale thoracique. Nous avions pour objectif d~valuer la 
sdcuritd de l~pidurale thoracique chez le nourisson et l'enfant. 
Nous avons rdvis~ de fa~on r~trospective notre expdrience de 
trois arts avec l~pidurale thoracique utilisOe pour produire 
l'analg~sie post-op~ratoire chez I'enfant. Des cathdters Opidu- 
raux ont dtd installd sans difficultd au niveau thoracique chez 
63 enfants dont l'dge variait entre trois mois ~ 18 ans et pesant 
de 3,2 ~ 78 kg. L'analgdsie postopOratoire a dtd rdalis~e avec 
une perfusion continue d'un mdlange bupivaca't'ne/fentanyl, 
suppldmentde au besoin par des injections intermittentes de fen- 
tanyl. Des catheters ~piduraux ont OtO insdrOs avec succ~s chez 
tous ces enfants. II n'y a pas eu de ponction ~pidurale acci- 
dentelle. On n'a pas d~cel~ de ddpression respiratoire dbrigine 
dpidurale. Des effets secondaires mineurs comme le prurit sont 
survenus chez six patients dont trois ont dtd traitds avec de 
la diphenhydramine. Cette dtude suggOre que cette technique 
est sdcuritaire et efficace pour produire l'analgdsie postopdratoire 
en chirurgie thoracique p~diatrique. 
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In children, postoperative analgesia is generally provided 
by either parenteral narcotics or regional anaesthetic tech- 
niques such as epidural anaesthesia. Although the efficacy 
of epidural anaesthesia in providing postoperative anal- 
gesia in children has been demonstrated, i-3 these studies 
have utilized either caudal or lumbar placement of the 
epidural catheter. The majority of experience with thoracic 
epidural analgesia in children has involved catheter place- 
ment from the caudal approach. 4-6 

Our review of the literature has found only three pre- 
vious reports concerning the use of epidural catheters 
placed at the thoracic level for postoperative analgesia 
in children. 1,7,8 The earliest of these studies by Meigner 
et al. 7 demonstrated the safety and efficacy of this tech- 
nique in eight children. The second study s included 30 
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children only three of whom were five years of age or 
younger. The third study performed by Ecoffey e t  a l .  ~ 

reported on nine infants in whom the epidural catheter 
was placed at the Tt0-11 level for provision of analgesia 
following the Kasai procedure (hepatobiliary duodenos- 
tomy for biliary atresia). Due to the lack of a large ex- 
perience in young children and infants, we undertook 
a retrospective review of our three-year experience with 
this technique. 

Methods 
We retrospectively reviewed the records of patients less 
than 20 yr of age in whom an epidural catheter had been 
placed at the thoracic level. In addition, the records of 
the pain management service were reviewed. This in- 
cludes prospective data collected on all patients in whom 
an epidural catheter is placed. When the same patient 
had more than one surgical procedure, each postopera- 
tive course was considered separately. 

The following demographic data were obtained: age, 
weight, sex, and primary medical problem. Intraoperative 
data included the type of surgical procedure, anaesthetic 
technique and agents, and difficulties encountered during 
epidural catheter placement. Further data concerning the 
epidural catheter included: level of placement, duration 
of use, medications administered via the catheter, mode 
of medication delivery (intermittent versus continuous), 
and technical problems with the catheter during post- 
operative use. The charts were also examined for com- 
plications related to epidural analgesia including infection 
or bleeding at the insertion site, toxicity related to local 
anaesthetic administration, pruritus, urinary retention or 
respiratory depression. 

Postoperative pain orders were written by the pain 
management service. The need for and response following 
supplemental analgesia with bolus dose epidural fentanyl 
were assessed using the usual criteria of the nursing staff 
(observation of behaviour and vital signs in younger pa- 
tients supplemented by direct inquiries of pain in older 
patients). No parenteral narcotics were administered to 
any of the patients while the epidural catheter was in 
place. Initially patients were admitted to the Pediatric 
Intermediate Care Unit. However, the last ten patients 
have been admitted to the regular inpatient ward with 
monitoring that includes continuous pulse oximetry and 
measurement of respiratory rate every two hours. 

Results 
Thoracic epidural catheters were placed in 63 children, 
ranging in age from three months to 18 yr and in weight 
from 3.2 kg to 78 kg. Twelve patients were less than 
one year of age and a total of 34 were five years of 
age or less. Surgical procedures included a lateral tho- 

racotomy in 48 patients. Of these 48, the primary proce- 
dure was excision of metastatic lesions in 25, biopsy in 
eight, division of vascular ring in four, lobectomy in three, 
primary tumour resection in three, colonic interposition 
in two, repair of diaphragmatic hernia in two, and pneu- 
moectomy in one. Twelve patients had a thoracoplasty 
for repair of either a pectus excavatum or carinatum de- 
formity while the remaining three patients underwent me- 
dian sternotomy for tumour excision. 

The epidural catheters were left in place for 48 to 72 
hr. One catheter was inadvertently removed by the sur- 
geon on postoperative day two during a dressing change. 
All other catheters functioned without difficulty. The level 
of placement varied from T6 to T~. Postoperative chest 
x-ray verified that the tip of the catheter was positioned 
at T3 to T8 in all patients. The timing of catheter insertion 
varied according to the discretion of the attending an- 
aesthetist and surgeon. Therefore, although all catheters 
were placed following the induction of general anaesthe- 
sia, placement occurred both before and after the surgical 
procedure. Equipment included a 19 gauge epidural cath- 
eter (Arrow Theracath) which was placed through a 17 
gauge, 3.5" Tuohy needle or a 20 gauge catheter placed 
through a 18 gauge, 2" Tuohy needle (Preferred Medical 
Products) using the loss of resistance techniques. Fol- 
lowing placement, the catheter was secured in place with 
a transparent bio-occlusive dressing. 

Following placement, intravascular placement was ex- 
cluded using a test dose that consisted of 1 to 3 ml bu- 
pivacaine 0.25% with epinephrine (1:200,000). Postoper- 
ative analgesia was provided by an initial bolus of 0.2 
to 0.3 ml. kg -~ of bupivacaine 0.25% (maximum of l0 
rnl) with 0.5 to 1.0 gg. kg -I fentanyl followed by a con- 
tinuous infusion of bupivacaine 0.1% to 0.125% with fen- 
tanyl. The concentration of fentanyl was adjusted to de- 
liver 0.5 to 0.75 ~tg- kg - j .  hr -1 with an infusion rate of 
0.3 ml. kg - l .  hr -I. When supplemental analgesia was re- 
quired, one of two techniques was used. In the first 53 
patients, the continuous infusion was supplemented with 
epidural fentanyl (l I~g" kg -~) administered according to 
our previously described protocol by the ICU nursing 
staff. 9 In the last ten patients, we have switched to a 
PCA-epidural device which can be activated by the pa- 
tient or bedside nurse. 

No cardiorespiratory complications related to epidural 
analgesia were identified in any of the patients. Urinary 
retention could not be assessed accurately since most of 
patients had Foley catheters in place for a variable part 
of the postoperative course. Six patients had mild pru- 
titus, three of whom required pharmacological interven- 
tion with diphenhydramine. Our retrospective review 
failed to identify any patients with repeated episodes of 
vomiting related to epidural analgesia. 
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Discussion 
We have retrospectively reviewed our three-year experi- 
ence with thoracic epidural analgesia in children. Al- 
though previous studies have documented the efficacy 
and safety of epidural analgesia in children, there is lim- 
ited information concerning placement at the thoracic 
level. As this is a retrospective review, evaluation of the 
efficacy of analgesia is difficult. However, our purpose 
is not to assess the efficacy of this technique nor to com- 
pare it with another modality. Rather, we have attempted, 
albeit retrospectively, to demonstrate the safety and fea- 
sibility of placement of thoracic epidural catheters in chil- 
dren. In our review, catheter placement was successful 
in the initial interspace chosen in 60 of 63 patients. In 
the remaining three patients, placement was successful 
at the second interspace attempted. 

In addition to judging the adequacy of analgesia, a 
second problem with a retrospective review is the iden- 
tification of complications. However, prospective data 
were collected by the pain management service on all 
patients. Episodes of respiratory depression whether they 
required intervention or not were recorded on these re- 
cords. Therefore we are certain that important compli- 
cations such as respiratory depression were not over- 
looked. However, the exact incidence of minor 
complications such as pruritus and vomiting may be more 
difficult to ascertain. However, the need for pharmaco- 
logical intervention would show up either on the pain 
management service records or in the patients' charts. 
Therefore, our review may have missed some episodes 
of pruritus or vomiting which did not require pharma- 
cological intervention. 

For this technique to be necessary, its superiority over 
other techniques such as caudal or lumbar placement 
must be proven. The first question is: does the admin- 
istration of thoracic epidural narcotics have any advantage 
over lumbar administration? With the administration of 
epidural opioids, two choices exist: lipophilic or hydro- 
philic opioids. Because of the segmental nature of epi- 
dural analgesia with lipophilic opioids such as fentanyl 
or sufentanil, placement at or near the level of the surgery 
is recommended for optimal analgesia, l0 Bodily et  al. i i 
demonstrated in adult patients that higher doses of fen- 
tanyl were required to achieve equal analgesia with lum- 
bar than with thoracic administration. These higher doses 
result in higher systemic levels, related to uptake by the 
epidural vasculature, and may lead to a higher incidence 
of adverse effects. Additionally, the placement of the cath- 
eter near the level of surgical incision allows the use of 
local anaesthetics which may further improve analgesia 
when compared with the use of narcotic alone. ~2 

An alternative to the use of lipophilic epidural narcotics 
placed near the surgical site is the administration of hy- 

drophilic narcotics such as morphine. The advantage of 
epidural morphine is that its hydrophilic nature not only 
provides a longer duration of action, but caudal or lum- 
bar administration provides analgesia for operations at 
or above the thoracic level. ~3-~s However, the incidence 
of adverse effects appears to be considerably higher with 
epidural morphine than with lipophilic narcotics such as 
fentanyl, to This includes not only bothersome effects such 
as nausea, vomiting, and pruritus, but also more serious 
consequences such as delayed respiratory depression. ~6,~7 
Most importantly, CO2 responsiveness is altered for up 
to 24 hr following epidural morphine. ~8 One additional 
adverse effect in adults reported with epidural morphine, 
but not with fentanyl, is reactivation of herpes simplex 
infections. 19,20 

With such information, it appears that the adminis- 
tration of epidural fentanyl at the thoracic level is ad- 
vantageous over either the administration of larger doses 
at the lumbar level or the use of epidural morphine. An- 
other means of achieving catheter placement without di- 
rect insertion at the thoracic level is to thread the catheter 
from the caudal level. Although this technique has been 
described successfully by three sets of investigators, 4-6 we 
have found it to be unreliable. During advancement, the 
catheter may become kinked, double back on itself, or 
meet resistance resulting in an inability to achieve the 
desired level. In the initial study of Bosenberg et  al. 4 

19 of 20 catheters were successfully placed. The study 
of Rasch et  al. 5 involved 30 patients. In 12 of the 30 
the level of placement was Tt0 to Tn2 and in only seven 
was the level above T~0. The lower level of placement 
was the desired level since many of their patients were 
undergoing upper abdominal procedures. Both of these 
studies involved mainly neonates and infants. The most 
recent study of Gunter et  al. 6 involved older children (11 
mos to 10 yr). Once again in this study, many of the 
patients were undergoing abdominal procedures and 
therefore the desired level of placement was T6 in four 
patients and Ti0 in seven patients. Therefore, although 
this appears to be an attractive alternative to direct tho- 
racic placement, its use outside the infant age range is 
limited as is experience with placement at higher thoracic 
dermatomes. Additionally, all three studies describe ma- 
noeuvres such as flexion and extension of the vertebral 
column to facilitate passage which suggests that such 
placement may be more time-consuming than direct tho- 
racic placement. Gunter et  aL also stated that, due to 
increased epidural fat in older patients, extension of this 
technique to preadolescents and adolescents has met with 
limited success. 

Our intention was not to compare our technique with 
those of previous authors, but rather to demonstrate the 
feasibility of direct placement of the epidural catheter at 
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the thoracic level even in small infants and children. As 
there are no controlled, prospective comparisons of the 
two techniques, the choice will depend on the experience 
and expertise of the anaesthetist. 

We have no clear explanation why these techniques 
are not used more extensively in children. We are unaware 
of reports of adverse effects indicating that this technique 
is relatively more dangerous in children. Contraindica- 
tions and complications are the same as for adults. Ad- 
ditionally, although smaller equipment is currently avail- 
able, we have not found difficulty in using the standard 
adult-sized needles and catheters even in infants. Needle 
placement, identification of the epidural space, and cath- 
eter advancement were accomplished without difficulty. 

Our experience suggests that direct placement of a tho- 
racic epidural catheter is feasible even in infants and small 
children. Although we are not suggesting that these tech- 
niques should be practiced by those unfamiliar with their 
use, we have found that they can be easily taught. While 
other options are available such as the use of epidural 
morphine, previous studies suggest a decreased incidence 
of adverse effects with lipophilic narcotics such as fen- 
tanyl. Likewise, although other options exist such as 
threading a catheter from the caudal approach, future 
studies are needed to directly compare these two tech- 
niques as far as success rates, time required for com- 
pletion, and incidence or adverse effects. 
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