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Abstra~:t. The mortality of neonates with oesophageal 
atresia in the Third World remains high because of delays 
in preseatation and diagnosis. Lack of appropriate inten- 
sive care. facilities is a further contributing factor. Caudo- 
thoracic epidural anaesthesia was used during surgical re- 
pair of ,:,esophageal atresia in 35 patients in an attempt to 
minimL,;e the need for post-operative ventilatory support. 
This group was compared with 36 patients whose surgery 
was peISormed under general anaesthesia. The age at the 
time of ::eferral, sex ratio, and weight were comparable in 
both grc,ups. Using the Waterston classification, a greater 
number of poorer prognostic patients were seen in the 
epidura~ group (P <0.02). In all Waterston risk categories 
fewer tlatients required ventilatory support post-opera- 
tively, which was statistically significant (P <0.01) when 
all cateli:ories were combined. We are encouraged by our 
results and believe this technique has a r61e in the manage- 
ment of neonates undergoing major surgery, both where 
neonatal intensive care exists or is deficient as in many 
parts of the Third World. 
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Introdt~ction 

The mottality of neonates with oesophageal atresia (OA) in 
the Third World remains high and is related to delays in 
presentation and diagnosis as well as the scarcity of neona- 
tal inte,:Lsive care (ICU) personnel and facilities [4, 5]. 
Where sach facilities exist, there is often excessive demand 
on these limited resources. Few centres enjoy the luxury of 
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a specialist paediatric anaesthetic service, and neonates are 
frequently presented to anaesthetists who have little expe- 
rience of, or facilities to deal with, intra- and post-operative 
problems that may arise. 

In our own unit the sequelae of delays in referral, pre- 
maturity, and surgery have culminated in the frequent need 
for post-operative mechanical ventilation of babies follow- 
ing thoracotomy for OA. An ethical dilemma arises when 
the limited neonatal ICU resources are fully utilised by 
surgical patients or those of other disciplines. Ventilatory 
associated morbidity in our understaffed unit has further 
compromised the final outcome of these children. 

This study assesses an attempt to minimise the number 
of neonates requiring ventilatory support following pri- 
mary surgical management of OA by the use of caudo- 
thoracic epidural anaesthesia (CTEA) in our institution, 
which reflects many of the problems encountered in 
developing countries [4]. 

Patients and methods 

Seventy-three patients were studied: 35 consecutive patients presenting 
with OA between October 1987 and June 1990 were compared with an 
historical group of 32 patients treated between January 1985 and October 
1987 and, additionally, a selected group of 4 babies in whom epidural 
anaesthesia was not possible. Two patients were not operated upon 
because of the severity and nature of associated anomalies, and were 
excluded from consideration. In all patients the clinical diagnosis was 
confirmed radiologically and a Waterston classification assigned [9]. 
Where indicated patients were treated with antibiotics, physiotherapy, 
and metabolic correction prior to surgery. Anaesthetic management was 
carried out by registrars in training with the guidance of a paediatric 
anaesthetist. 

Before October 1987 anaesthesia consisted of halothane and muscle 
relaxants (alcuronium 100 ggJkg) supplemented with narcotic analgesia 
(fentanyl 1 - 2  gg/kg) as required during the procedure (GA group). 
Since October 1987 we have combined a light general anaesthetic 
(halothane 0.5% with oxygen-enriched air) with CTEA (epidural group), 
except in those cases where epidural anaesthesia could not be achieved 
because of sacral or other vertebral anomalies. Short-acting muscle relax- 
ants (suxarnethonium 1 mod%g) were used to facilitate intubation only. 

Following induction of anaesthesia and endotracheal intubation, an 
epidural catheter was threaded a predetermined distance from the sacral 
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hiatus to reach the level of T7-8  vertebral bodies using a Contiplex 
catheter set (Braun, Melsungen, Germany) comprising an 18 G cannula 
and a 1.2 x 45-mm 30 ° short-bevel needle according to our previously 
reported technique [t]. Plain bupivacaine 0.25% was administered in 
doses of 0.5-0.7 ml/kg via the epidural catheter to provide a consistent 
block to T3. Top-up doses of bupivacaine in one-half the original dose 
were given as indicated by haemodynamic changes at approximately 
75-90-min intervals. Blood pressure was measured and recorded non- 
invasively by means of a Dinamap monitor (Critikon, Florida). Ventila- 
tion was controlled by means of a Siemens 900C ventilator. No patients 
required conversion to a full general anaesthetic with muscle relaxants 
and narcotic analgesics because of failure of the epidural technique. 
Immediately prior to a thoracotomy all GA and epidural patients under- 
went preliminary gastrostomy using a midline laparotomy incision. 

After surgery patients were clinically and biochemically assessed as 
to the adequacy of ventilation. Those requiring ventilatory assistance 
were transferred to the neonatal ICU. Those whose spontaneous ventila- 
tion was considered adequate returned to a general paediatric surgical 
nursery. Clinical deterioration at any time stimulated re-assessment of 
the adequacy of ventilation with a view to mechanical ventilation if 
indicated and available. 

The effects of anaesthetic technique on ventilation requirements fol- 
lowing primary surgery were noted, as were other contributing factors 
indicating the need for ventilatory support. Statistical analysis was per- 
formed using the chi-square test and the Fisher exact probability test for 
cells with expected frequencies less than 5. 

Table 1. Demographic data 

GA Group Epidural Group 
(n = 36) (n = 35) 

Mean age (range) 3.05 days (1 - 10) 2.9 days (1 - 14) 
Mean weight (range) 2.55 kg (1.2-4.3) 2.54 kg (1.45 -4.8) 
Male: Female ratio M 17 :F19 M12 : F23 

Table 2. Distribution according to the Waterston classification [9] 

A B C Total 

General 6 17 13 36 
Epidural 5 9 21 35 
Non-operative 2 2 

Total 73 

Table 3. Number of patients requiring post-operative ventilation 

Waterston group A B C Total 

General 3(6) 8(17) 8(13) 19(36) 
Epidural 0(5) 1(9) 4(18) a 5(32) b 

Results 

The  age at the t ime o f  referral ,  sex ratio, and weight  of  
patients were  comparab le  in both  groups.  The mean  age of  
patients at referral  was  3.0 days  overall;  3.1 days (range 
1 - 1 0  days) in the G A  group  and 2.9 days (range 
1 - 1 4  days) in the epidural  group.  The  mean  weight  for  
both groups was 2.55 kg  wi th  a range f rom 1.2 kg to 4.8 kg 
(Table 1). In all patients in w h o m  C T E A  was established 
the operat ing condit ions were  satisfactory.  There  was no 
hypotens ion at tr ibutable to sympathe t ic  b lockade  and there 
were  no compl ica t ions  assoc ia ted  with passage  of  the 
epidural  catheter. Epidura l  ana lges ia  was mainta ined into 
the pos t -opera t ive  period,  the durat ion of  which was deter- 
mined by  the availabil i ty o f  in tensive care. In mos t  cases 
the epidural catheter was  r e m o v e d  within 18 h post-sur-  
gery. 

The  distribution accord ing  to the Waters ton  classifica- 
tion is shown in Table  2. Al though  there was a similar 
number  of  category A pat ients  in both groups,  a greater 
number  of  poorer  p rognos t i c  patients  were  seen in the 
epidural group when  ca t egory  B and C patients are com-  
pared. This  was stat ist ically significant  (P <0.02). The 
numbers  of  patients in bo th  groups  requir ing post-opera-  
five venti latory support  are shown  in Table  3. In all Water-  
ston risk categories  f ewer  pat ients  in the epidural  group 
required ventl latory suppor t  post -operat ively .  This is sta- 
tistically significant (P  <0.01)  when  all categories are com-  
bined. 

In the 19 pos t -opera t ive ly  vent i la ted patients in the G A  
group the factors contr ibut ing to the need for  venti latory 
support  were  cons idered  to be  anaesthet ic-related (12), un- 
derlying cardiac anoma ly  (4), pu lmonary  agenesis  (1), and 
prematur i ty  (2). In the epidura l  group none were  consid- 
ered to be  anaesthet ic-rela ted.  The  contr ibuting factors in 

Numbers in parenthesis represent the total number in each goup 
a Three patients who had pre-operative indications for ventilation ex- 
cluded (see text) 
b p <0.01 

this group were underlying cardiac anomaly  (1), pu lmo-  
nary  haemorrhage (1), tr isomy 21 (1), and prematur i ty  (2). 

Three  patients operated upon under C T E A  were ex- 
c luded f rom assessment of  the need for post -operat ive  ven- 
t i lation as they required ventilatory support prior  to sur- 
gery.  Further, 1 patient underwent a second thoracotomy 
for  repair  of  an anastomotic leak 48 h after the initial pro- 
cedure  had been performed under general anaesthesia.  

Discussion 

C T E A  provides satisfactory operating conditions at thora- 
co tomy,  excellent intra- and post-operat ive analgesia  
wi thout  respiratory depression, and reduces the need for  
post-operat ive ventilatory assistance. This frees ventilators 
for  other uses and obviates venti lator-associated morbid i ty  
and mortality. In situations where adequate supervis ion 
exists, continuous epidural anaesthesia has the potential  to 
assure pain-free recovery [2, 7]. 

The  CTEA technique requires experience but  no special 
skills and is quickly learnt by any competent  anaesthetist  
[1, 7]. It is therefore ideally suited to both the anaesthetist  
providing a general service and to the specialist paediatr ic 
anaesthetist.  Peri-operative monitor ing has shown little 
haemodynamic  disturbance using standard drug doses. 
This  stability accords with the experience of  others [3, 6, 
7]. A predictable spinal level of  anaesthesia can be 
achieved using a weight-related dose of  bupivacaine,  al- 
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lowing ,mrgery of any duration by simply "topping up" the 
epidura~, or by continuous infusion. 

It ha~ been suggested that epidurographic control is 
essentiai with the CTEA technique in neonates [8] because 
of the risk of catheter misplacement. We have not found 
this to be necessary if a Contiplex catheter set as opposed 
to the T~mohy needle is used, as the Contiplex cannula gives 
a better "feel" during catheter insertion [1]. The curve on 
the Tuoay needle offers resistance to catheter advancement 
[8] and, further, tends to direct the catheter against the 
posteric, r wall of the caudal space. In our reported series of 
20 consecutive infants [1] no placement difficulties were 
encounlered, and this experience has now been extended to 
160 suzcessful placements in infants including 85 
neonates. Similarly, a low complication rate has been re- 
ported by other authors [7]. 

We i~re sufficiently encouraged by our experience to 
continm; the use of CTEA in this ~oup of patients. Larger 
series are required to define the precise role of this tech- 
nique in the management of our patients, however, we 
believe the technique has a major role in allowing safer 
neonata, anaesthesia in a Third World environment where 
specialist paediatric anaesthetists are uncommon and re- 
sources for neonatal intensive care either grossly overbur- 
dened cr non-existent. 
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