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Abstract 
Introduction: C a u d a l b l o c k is a c o m m o n l y p e r f o r m e d 
day c a s e a n a e s t h e t i c p r o c e d u r e in c h i l d r e n f o r m o s t 
i n f r a u m b i l i c a l s u r g e r i e s w o r l d w i d e 111 a s it p r o v i d e s 
good a n a l g e s i a in the p e r i o p e r a t i v e p e r i o d . In Nige r i a 
there is p a u c i t y of d a t a o n c a u d a l b l o c k h e n c e the 
j u s t i f i ca t i on f o r t h i s s t udy . 
Methods: T h i s s t u d y c o m p a r e d t h e p e r i o p e r a t i v e 
a n a l g e s i c e f f e c t s a n d s a f e t y p r o f i l e o f c a u d a l b lock 
u s i n g 0 . 5 m l / k g b o d y w e i g h t o f 0 . 2 5 % p l a i n 
b u p i v a c a i n e w i t h l i gh t g e n e r a l a n a e s t h e s i a ( G A ) 
ve r sus i n h a l a t i o n a l G A a l o n e in 6 0 c h i l d r e n a g e d 2 -
10 y e a r s tha t h a d h e r n i o t o m y u s i n g b e h a v i o u r a l pa in 
s c a l e to a c c e s s p a i n [2) . 
Results: S h o w e d a m e a n d u r a t i o n o f s u r g e r y ± 
s t anda rd d e v i a t i o n ( S D ) o f 1 7 ± 2 m i n u t e s f o r c a u d a l , 
51 ± 6 m i n u t e s f o r G A (t = 6 0 , p < 0 . 0 5 , d f = 59) . 
M e a n r e c o v e r y t i m e s p o s t o p e r a t i v e l y w a s 6 ± 2 
m i n u t e s f o r c a u d a l , 14 ± 3 m i n u t e s f o r the G A ( t = 1 4 , 
P < 0 . 0 5 , d f = 5 9 ) . M e a n p o s t o p e r a t i v e pa in s c o r e s 
w a s 2 ± 0 . 6 f o r c a u d a l , 5 ± 1 f o r t h e G A ( t=4 , p < 
0 .05 , d f = 9 ) . T i m e t o first a n a l g e s i c r e q u i r e m e n t w a s 
1 7 0 ± 19 m i n u t e s , 3 9 ± 4 m i n u t e s f o r c a u d a l a n d G A 
g r o u p s r e s p e c t i v e l y ( t = 3 7 , p < 0 . 0 5 , d f = 5 9 ) . 
P o s t o p e r a t i v e l y 6 0 % a n d 0 % o f p a t i e n t s in G A a n d 
cauda l g r o u p s r e q u i r e d o p i o i d a n a l g e s i c respec t ive ly . 
Conclusion: C h i l d r e n w h o h a d h e r n i o t o m y u n d e r 
c a u d a l b l o c k w i t h 0 . 5 m l / k g o f 0 . 2 5 % p l a i n 
b u p i v a c a i n e h a d g o o d a n a l g e s i a w i t h m i n i m a l 
c o m p l i c a t i o n s . C a u d a l b l o c k in c h i l d r e n is e a s y to 
p e r f o r m a n d i t ' s s u i t a b l e f o r m o s t d a y c a s e 

i n f r a u m b i l i c a l su rge r i e s . 
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R e s u m e 
Introduction : L e b l o c c a u d a l e s t u n c a s d e 
p r o c e d u r e d* a n e s t h e s i e f r e q u e m m e n t r ea l i s ee c h e z 
les e n f a n t s p o u r la p lupa r t d e s c h i r u r g i e s s o u s -
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ombil icale dans le m o n d e entier, car il foumi t une bonne 
analgesic pendant la periode peri operatoire. A u Nigeria , 
il y a p e u d e d o n n d e s s u r le b l o c c a u d a l d ' o u la 
just i f icat ion de cette e tude. 
Methodologie : C e t t e d t u d e a c o m p a r e les e f f e t s 
analgesiques perioperatoircs et le profil de securite du bloc 
caudal en utilisant0J> ml/kgdepoidscorporelde bupivacaine 
0 ,25% brut avec V anesthesie generate legere(AG) contrc 
r inhalation G A seul chez 6 0 enfants ages de 2-10 ans qui 
avaient P he rn io tomie uti l isant Peche l l e d e d o u l e u r 
comportementale pour e valuer la douleur. 
Resultats : L e s resultats ont mont re u n e du rce m o y e n n e 
de la chirurgie cauda le d e 17 ± 2 minu tes (devia t ion 
standard (SD), 51 ± 6 minutes pour G A (t = 60 , p < 0 ,05 , 
df = 59). La duree m o y e n n e d e re tab l i ssement C a u d a l 
postoperatoire etait de 6 ± 2 minutes , 14 ± 3 minu t e s 
pour le G A (t = 14, P < 0,05, df = 59). L e s scores d e 
douleur postoperatoire etaient d e 2 ± 0 ,6 p o u r cauda le , 
5 ± 1 pour le G A (t = 4 , p < 0 ,05 , d f = 9). Impress ion d e 
la p remiere d e m a n d e d ' a n a l g e s i q u e etait d e 170 ± 19 
minutes, 39 ± 4 minutes pour les g roupes cauda le et G A 
r e s p e c t i v e m e n t (t = 3 7 , p < 0 , 0 5 , d f = 5 9 ) . A p r e s 
P operat ion 6 0 % et 0 % d e s g r oupes d e pa t ients G A et 
c a u d a l a v a i e n t b e s o i n d e s o p i o i d e s a n a l g e s i q u e s 
respect ivement . Les en fan t s qui ava ien t h e r n i o t o m i e 
sous anes thes ie c auda l e avec 0 . 5ml /kg d e bup ivaca ine 
0 , 2 5 % bru t a v a i e n t u n e b o n n e a n a l g e s i e a v e c u n 
m i n i m u m de complicat ions. 
Conclusion : L e bloc caudal c h e z les e n f a n t s est faci le 
a realiser et il est adap te a la plupar t d e s c a s quo t id ien 
de chirurgie sous-ombilicale. 

Introduction 
Since the first descr ip t ion of caudal b lock by C a m p b e l l 
in 1933 f o r p a e d i a t r i c u r o l o g i c a l i n t e r v e n t i o n s , it h a s 
e v o l v e d t o b e c o m e t h e m o s t p o p u l a r r e g i o n a l 
a n a e s t h e t i c t e c h n i q u e u s e d in c h i l d r e n f o r m o s t 
i n f r aumbi l i ca l su rge r i e s [3]. It a c c o u n t s fo r o v e r 7 0 % 
of e lec t ive paedia t r ic p r o c e d u r e s in Nor the rn A m e r i c a 
[1J. In N i g e r i a t h e r e is p a u c i t y o f l i t e r a t u r e o n 
p a e d i a t r i c a m b u l a t o r y su rg i ca l p r a c t i c e , d e s p i t e t h e 
l a rge n u m b e r o f p a e d i a t r i c pa t i en t s w h o s e su rg i ca l 
p r o c e d u r e c o u l d be d o n e o n d a y - c a s e ba s i s , u n d e r 
c a u d a l b l o c k w i t h p r o p e r pa t i en t a n d c a s e s e l e c t i o n . 

C a u d a l a n a l g e s i a is p r o d u c e d by i n j e c t i n g 
local a n a e s t h e t i c s i n to the c a u d a l s p a c e to b l o c k t h e 
sacra l a n d l u m b a r n e r v e roo t s . T h e c a u d a l s p a c e is 
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an extension of the epidural space in the sacral region. 
Anatomica l ly , this space is located by ident i fying the 
t ip of an e q u i l a t e r a l t r i a n g l e f o r m e d by the t w o 
poster ior super ior iliac spines. Caudal block is useful 
as a s u p p l e m e n t to light genera l anaes thes ia and for 
provis ion of ana lges ia in the per iopera t ive period in 
chi ldren . A s ing le shot in jec t ion can be g iven for 
p rocedu re s of shor t dura t ion and con t inuous caudal 
b lock can be ach ieved by inser t ing a ca the ter into 
the cauda l space for long procedures . 

Inst i tut ing cauda l block in an a w a k e child is 
cha l l eng ing d u e to lack of coopera t ion dur ing the 
p rocedure , hence the child is usually first put to sleep 
[11 us ing a vola t i le anaes the t ic agent by face mask. 
A g o o d c a u d a l b l o c k p r o v i d e s g o o d a n a l g e s i a 
t h r o u g h o u t t h e d u r a t i o n o f s u r g e r y a n d t h e 
pos topera t ive per iod. T h e choice of local anaesthetic 
f o r t h e c a u d a l b l o c k is q u i t e v a r i e d bu t p la in 
b u p i v a c a i n e is c o m m o n l y used though l idocaine, 
ropivacaine , levobupivacaine have been used |2). For 
p r o l o n g e d surgica l p rocedures requir ing extended 
pe r iods of ana lges ia o the r ad juvan t s like opioids , 
c lon id ine , s - k e t a m i n e and neos t igmine can be added 
to t h e local a n a e s t h e t i c s [4-6] . O p i o i d s p ro long 
ana lges i a in in fan ts and chi ldren but with at tendant 
r i sks of respi ra tory depress ion and side e f fec ts like 
n a u s e a and vomi t ing , urinary retention and itching. 
R e c e n t d e v e l o p m e n t s in paed ia t r i c cauda l block 
involve the prolongation of caudal blocks with addition 
of a d j u v a n t s , u s e of s a f e r local anaes the t i c and 
inhala t ional agen t s and ultrasound guidance. 

W h e n cauda l block fails, analges ic agents 
like paracetamol , nonsteroidal antiinflammatory drugs 
and op io ids are required to treat acute postoperat ive 
pa in . A n e f f ec t i ve cauda l block encourages day case 
surgery , p reven t s the need for other analgesics and 
their attendant side effects like bleeding, postoperative 
n a u s e a a n d v o m i t i n g ( P O N V ) a n d r e s p i r a t o r y 
depress ion . Pain m a n a g e m e n t in chi ldren is a ma jor 
cha l l enge in that pain assessment is d i f f icul t in them 
a s they d o not have the cogni t ive and verbal skills 
necessa ry to report and descr ibe pain. M a n y pain 
a s se s smen t tools exis t for chi ldren of d i f ferent age 
groups in order to conf i rm the presence of pain, assess 
its severi ty, prescr ibe and eva lua te the e f f i cacy of 
analgesics. Pain assessment tools are broadly divided 
into self and ob j ec t i ve a s se s smen t tools with the 
f o r m e r b e e n the r e c o m m e n d e d m e t h o d of pa in 
a s sessment in adul ts and g rown up chi ldren. S ince 
chi ldren a b o v e 6 years can c o m m u n i c a t e to s o m e 
extent a self a s sessment tool has been found to be 
an excel lent fo rm of pain measuremen t for this age 
[8]. T h e visual a n a l o g u e sca le (VAS) is a g o o d 
e x a m p l e of self pain assessment and it is the gold 

s t a n d a r d pa in tool f o r c h i l d r e n of th is age [8]. 
Objec t ive pain a s sessment involves observing the 
c h i l d ' s b e h a v i o u r by a third party. T h i s has two 
phase s : the f irst p h a s e cons i s t s of express ion of 
behavioural distress combined with psychological and 
physiological stress to pain. T h e second phase consists 
of a g radua l r educ t ion in the ch i ld ' s activity like 
m o v i n g , p l a y i n g , s l eep ing , t a lk ing and eat ing as 
intensity of pain increases . 

T h e Poke r C h i p scale and the revised face 
pain scale ( F P S - R ) a re e x a m p l e s of the Object ive 
pain tools that a re use fu l for chi ldren aged between 
4 - 6 years . T h e se l f - a s se s smen t tools like VAS alone 
may not be a d e q u a t e in ch i ld ren aged be tween 4 and 
6 years and should be used in con junc t ion with other 
ob jec t ive pain sca les [7 - 9) . 

T h e a im of this s tudy w a s to evaluate the 
per iopera t ive ana lges ic e f f e c t s and compl ica t ions of 
c a u d a l b l o c k v e r s u s G A in c h i l d r e n w h o had 
hern io tomy on day case basis . 

Materials and methods 
A f t e r ethical approva l f r o m the Univers i ty of Ibadan 
/ Univers i ty Co l l ege Hospi ta l , Ibadan ethical review 
board, i n fo rmed wri t ten c o n s e n t w a s obtained from 
the parents of 6 0 heal thy ch i ld ren , A S A 1, aged 2 -
10 y e a r s t ha t p r e s e n t e d f o r h e r n i o t o m y at the 
U n i v e r s i t y C o l l e g e H o s p i t a l , I b a d a n . N i g e r i a . 
E x c l u s i o n c r i t e r i a i n c l u d e d p a t i e n t s w i th local 
infect ion in the cauda l reg ion , b l eed ing diathesis, 
aspirin ingestion during the previous week, preexisting 
neurological or obvious spinal diseases and congenital 
a n o m a l y of the l o w e r b a c k . T h e p a t i e n t s were 
randomized into caudal and general anaesthesia (GA) 
g r o u p s u s i n g the M i c r o s o f t exce l r andomiza t ion 
sequence . T h e cauda l g r o u p had thei r surgery done 
under caudal block fo l lowing sedat ion with halothane 
and o x y g e n , whi le the G A g r o u p had the procedure 
d o n e unde r genera l anaes thes i a us ing halothane and 
face mask . 

A n a e s t h e s i a w a s induced in all the children 
with ha lo thane and oxygen via a paediatr ic breathing 
sys t em a n d face m a s k . A n in t r avenous (i .v) line was 
instituted and 4 . 3 % dext rose in 0 .18 saline was infused 
at the rate o f 4 m l / k g / h o u r for the first 10kg, 2 ml/kg/ 
h o u r for the nex t 10kg and 1 ml /kg /hour for the 
remain ing kg body weight and 0 .02mg/kg i.v atropine 
w a s admin i s t e r ed . T h e concen t ra t ion of halothane 
w a s g radua l ly r educed f r o m an initial dose of 2% to 
1% a s t h e p a t i e n t a t t a i n e d s u r g i c a l p l a n e of 
a n a e s t h e s i a . F o l l o w i n g i n d u c t i o n of anaesthesia 
pa t ien ts in the cauda l g r o u p w e r e posi t ioned in the 
left lateral pos i t ion wi th s o m e f lex ion applied to the 
spine . U n d e r an asep t ic cond i t ion a size 23 gauge 
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needle w a s inser ted t h rough the sacral h ia tus into 
the caudal space . W i t h the beve l f a c ing c e p h a l a d 
about 2 c m of the n e e d l e w a s a d v a n c e d in to the 
caudal space and 0 .5ml /kg of 0 . 2 5 % plain bupivacaine 
was in jec ted . C a u d a l a n a e s t h e s i a w a s s u p p l e m e n t e d 
wi th l igh t g e n e r a l a n e s t h e s i a b y r e d u c i n g t h e 
concentra t ion of h a l o t h a n e to 0 . 5 % wi th the pat ient 
b rea th ing s p o n t a n e o u s l y t h r o u g h o u t the su rg ica l 
procedure . 

Fo l lowing cauda l b lock , t w o o u t c o m e s were 
defined: e f fec t ive and inef fec t ive . A n e f fec t ive caudal 
block w a s d e f i n e d as a s c o r e of 3 on the cauda l 
ef fec t ive scor ing scale (10] whi le an inef fec t ive block 
was de f ined by a s co re of < 3 ( A p p e n d i x I). T h e 
c a u d a l g r o u p d i d n o t r e c e i v e a n y o p i o i d s , 
benzod iazep ines or o t h e r d r u g s that a f fec t central 
pain process ing. T h e G A g r o u p had the concentra t ion 
of ha lo thane m a i n t a i n e d b e t w e e n 1-1.5 % and the 
concentra t ion w a s ad jus t ed acco rd ing to the pat ient ' s 
response to surg ica l s t imu lus . P r io r to skin incision 
0 .5mg/kg i.v. p e n t a z o c i n e w a s admin i s t e r ed . All the 
children had the pulse rate, respi ra tory rate and blood 
pressure r eco rded e v e r y 5 m i n u t e s t h roughou t the 
p rocedure . 

Appendix 1: Caudal effectiveness score [ lOj 

Score 0 1 

Close to end of surgery, ha lo thane was turned 
o f f , the p h a r y n x w a s s u c t i o n e d , and o x y g e n w a s 
a d m i n i s t e r e d for abou t 5 m i n u t e s . At the end of 
surgery the pa t ien ts w e r e t r ans fe r red to the recovery 
room in left lateral posi t ion fo l lowing recovery f rom 
anaes thes ia . T h e du ra t ion of su rgery w a s de f ined as 
the t ime of skin inc is ion to the t ime the last stitch 
w a s made . T h e r ecove ry t im e w a s de f ined as the 
t ime h a l o t h a n e w a s t e r m i n a t e d to w h e n p a t i e n t 
responded to pa infu l s t imulus such as p inching of the 
skin a round the a rmpi t . O n arrival in the recovery 
room, pain w a s assessed us ing the Behavioura l Pain 
Ra t ing Sca le [81. On this scale the f ive pa rame te r s 
obse rved in these ch i ld ren are: facial expres s ion , 
r e s t l e s s n e s s , m u s c l e t o n e , v o c a l i z a t i o n a n d 
consolabi l i ty . Each of these var iables w a s al lot ted 
scores of 0, 1, and 2 and the total score for the f ive 
variables ranged between 0 and 10 points. On this pain 

scale a score of 0= no pain, 1 -3= mild pain, 4-6= moderate 
pain and 7-10 = severe pain. A child had pain relief 
whenever the pain score was > 3. T h e t ime to first 
analgesia (TFA) was defined as the t ime it took the 
patient to attain an objective pain score of >3. 

Motor block w a s assessed a f t e r a w a k e n i n g 
o f t h e p a t i e n t s u s i n g t h e B r o m a g e s c a l e . T h e 
p rocedure and pu rpose was expla ined to the parent 
and the older child. For younger or disabled child (who 
are unable to fo l low c o m m a n d s ) o n e should try to 
elicit m o v e m e n t by t ickling the toes, or gen t l e knee 
or hip f lexion. T h e degree of moto r block on both 
the left and right s ide were assessed . T h e ra te of 
movement was rated according to the B r o m a g e score 
i.e. 0= full f lexion of knees and feet , I = j u s t a b l e to 
m o v e knees , 2 = able to m o v e feet only ; 3 = unab le 
to m o v e feet or knees). 

T h e pa t i en t s ' vital s igns w e r e m o n i t o r e d 
c losely for one hour be fo re t rans fe r to the genera l 
ward. On the ward, the pain score , pu lse rate and 
respiratory rate were recorded every 3 0 minu tes for 
4 hours before d i scharge h o m e on oral pa race tamol 
at 20 mg/kg 8 hour ly for 2 days . Chi ldren w h o had 

2 3 

Halothane 
concentration 
decreased to 0.5% 
+ HR or BP increase 
< 20% baseline value 

i.v pen tazoc ine d u e to a pain score of > 3 had their 
d i scharge de layed by 3 hours to ensu re that the vital 
s igns w e r e s table. T h e paren t s kept a no te of the 
n u m b e r of t imes pa race tamol w a s admin i s t e red at 
home . All pat ients w e r e rev iewed 7 2 hou r s later in 
the cl inic; a ques t ionna i r e w a s admin i s t e red to the 
p a r e n t s t o d o c u m e n t t h e t o t a l n u m b e r o f 
supp lemen ta ry ana lges ics c o n s u m e d by e a c h chi ld 
in a 24 -hour period and p resence of local or sys temic 
compl i ca t ions were a lso sought . 

Statistical analysis 
T h e d a t a f r o m the c a u d a l a n d G A g r o u p s w a s 
ana lysed us ing Excel statist ical so f twa re . T h e mean , 
s tandard devia t ion , two-tai led t-tests of d e m o g r a p h i c 
and clinical data f rom the t w o g roups were c o m p a r e d 
and a n a l y z e d . I n t e r g r o u p d i f f e r e n c e s a m o n g the 
var iab les were recorded and ana lyzed us ing a two-

Dose of halothane 
required during 
surgery to prevent 
movement 

Impossible to 
reduce concen-
tration of 
halothane < 1.5% 

Halothane 
concentration 
increased to 1.5% 
after initial 
reduction 

Halothane 
concentration 
decreased to 0.5% 
+ HR or BP increase 
> 20% baseline value 

Caudal ejfectiveness score (0-3) 
0= block not effective, 1-2= partially effective block, J very effective block 



76 OA Akinyemi and OA Soyannwo 

w a y r e p e a t e d - m e a s u r e ana ly s i s of va r i ance us ing 
g r o u p as the independen t s amp le fac tor and t ime as 
t h e r e p e a t e d - m e a s u r e m e n t f a c t o r . T e s t o f 
s ign i f i cance b e t w e e n obse rved data f r o m the t w o 
g r o u p s were ca lcu la ted and p < 0 .05 w a s cons idered 
statistically s ignif icant . 

T h e basel ine respiratory rate (RR) was similar 
in the two groups but dropped slightly with increasing 
concentra t ion of halothane. T h e RR was more stable 
in the caudal than the G A group throughout the period 
of surgery (f ig. 1). 

Results 
Sixty (60)children aged 2-10 years w h o had herniotomy 
were enrolled into caudal and G A groups of 30 patients 
each. Their mean age ± standard deviation was 5.5 ± 
2.1 years and 5 .8 ± 2.2 years respectively (t=0.52, 
p<0.05, df=59) . The demographic characteristics of the 
caudal and G A groups were comparable as there were 
no signif icant statistical d i f ferences in age, sex and 
weights (Table 1). 

T h r e e (3) pa t ients had fai led caudal block 
h e n c e they w e r e exc luded f r o m the caudal g roup 
and their trial n u m b e r s were reassigned to subsequent 
pa t ien ts . T h e m e a n dura t ion of surgery of 17±2 
minu t e s for cauda l and 5 1 ± 6 m i n u t e s for G A group 
w a s found to be stat is t ical ly s igni f icant (t = 60, p < 
0 .05 , d f = 5 9 ) . 

T h e m e a n recovery t ime postoperatively was 
6 ± 2 m i n u t e s for caudal and 14±3 for G A . Th i s was 
statistically significant ( t=14.4 , p< 0.05, d f = 59) (Table 
1). 
T h e m e a n pa in s c o r e in the r e c o v e r y r o o m w a s 
s tat is t ical ly s ign i f ican t with a va lue of 2 ± 0 .6 for 
cauda l and 5±1 for G A (t= 4 .26, p < 0 .05, d f = 9) 
(Fig. 4) . 

FIG 1 : M E A N R E S P I R A T O R Y RATE C H A N G E S 

- C a u d a l 

• G A 

M I N U T E S 

The base l ine m e a n heart rate ( H R ) changes 
were s imilar in both g roups . T h e r e w a s not much 
f luctuations f rom the basel ine H R in the caudal group 
dur ing surgery. But the H R d ropped by about 3 0 % in 
the G A g roup 10 minu tes into surgery as anaesthesia 
was deepened with ha lo thane . (f ig. 2). 

Table 1: Demographic data 

Caudal GA 
Group Group 

Total no of patients 30 30 
140 Age range (years) 2-10 2-10 140 

Mean age (±SD) years 5.5±2.1 5.8 ±2.2 120 
Sex (male: female) 2 8 : 2 27:3 UJ 
Mean duration of surgery ! « 

100 

(minutes) 17±2 51±6 QL 
80 

Mean recovery time (minutes) 6±2 14±3 
60 Mean pain score on arrival in < 

UJ 
60 

recovery r(X)m (±SD) 2± 0.6 5±1 I 40 
Time to first Analgesia 2 

40 

(TFA) ± SD (minutes) ^0 o 1+ •o
 

39±4 UJ 20 
Postoperative analgesic PCM Opioid 5 0 
Opioid requirement by 

0 

patients (%) 0 CO 
Perioperative complications PONVxl, 

laryngeal 
spasm x2 

FIG 2 : M E A N H E A R T RATE C H A N G E S 
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T h e b a s e l i n e m e a n ar te r ia l b lood p re s su re 
(MAP) w a s c o m p a r a b l e in bo th g r o u p s . T h e M A P 
dipped by abou t 5 % m i d w a y into the s u r g e r y in both 
groups (Fig .3) . C o m p l i c a t i o n s o b s e r v e d in the t w o 
groups were : fa i led c a u d a l b lock in 3 pa t i en t s ( 1 0 % ) . 
In the G A g r o u p , 1 ( 3 . 3 % ) pa t i en t h a d P O N V , 1 
(3.3%) pa t ient had l a r y n g e a l s p a s m (Tab le 1). 

M E A N ARTERIAL P R E S S U R E C H A N G E S 

ft 40 ) 
£ 3 0 
a. 201 

1 j 1 0 \ - • - C a u d a l 
< 0 J . 

£ « / 41
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< I? 

< 
| M I N U T E S 

Fig.3: Mean arterial blood pressure changes 

FIG 4 : POSTOPERATIVE PAIN SCORE 

H O U R S 

Fig.4 

Discussion 
C a u d a l b lock in paedia t r ic anaes the t i c prac t ice is on 
the i n c r e a s e in m o s t c e n t r e s a s it is a p r e f e r r e d 
method to rel ieve postoperat ive pain in chi ldren of all 
age g r o u p s unde rgo ing sub-d iaphragmat i c surger ies . 
In o u r c e n t r e t h e c o m m o n p a e d i a t r i c s u r g i c a l 
p r o c e d u r e s that a re a m e n a b l e to cauda l block are 
h e r n i o t o m y , h e r n i o r r h a p h y , h y d r o c o e l e c t o m y , 
o rch idopexy ,c i rcumcis ion , o r thopaed ic intervent ions 
on the lower l imb, anorec ta l p r o c e d u r e s and o ther 
types of lower a b d o m i n a l surger ies . 

All the ch i ldren that w e s tudied w e r e put to 
s l eep by b rea th ing ha lo thane and o x y g e n b e f o r e the 
cauda l w a s inst i tuted. H o w e v e r care should be taken 
w h e n anaes the t i z ing in fan ts born p r e t e rm and those 
ope ra ted b e f o r e 4 6 w e e k s p o s t - c o n c e p t u a l a g e a s 
they are p r o n e to f r e q u e n t a p n o e i c a t t a cks u n d e r 
genera l anaes thes ia , h e n c e a w a k e cauda l b lock is 
r e c o m m e n d e d in t hem (4). T h i s a g e g r o u p w a s no t 
included in our patient selection as w e studied chi ldren 
be tween the ages of 2 - 1 0 years . 

F o l l o w i n g induc t ion of anaes thes i a a n d i.v 
canula t ion , all chi ldren had a t rop ine 0 . 0 2 m g / k g i.v to 
m i n i m i z e o r p r e v e n t e x c e s s i v e s a l i v a t i o n a n d 
unwan ted vagal e f fec t on the ca rd iovas cu l a r s y s t e m . 
A r m i t a g e de sc r i bed d i f f e r e n t d o s a g e r e g i m e n fo r 
c auda l b lock d e p e n d i n g on the de s i r ed he igh t of 
b lock . Us ing 0 . 2 5 % b u p i v a c a i n e , the d o s e s a re 0 .5 
m l / k g fo r s a c r o l u m b a r b l o c k , 1 m l / k g f o r u p p e r 
abdominal block, and 1.2 ml/kg for mid- thoracic block 
110). S i n c e al l t h e c h i l d r e n h a d h e r n i o t o m y , a 
s a c r o l u m b a r b lock w a s su f f i c i en t f o r surgery , h e n c e 
w e a d m i n i s t e r e d a d o s e of 0 . 5 m l s / k g of 0 . 2 5 % pla in 
bupivacaine . 

T h e t e c h n i q u e of need le inser t ion is c ruc ia l 
to the s u c c e s s of cauda l b lock . A f t e r i nha la t iona l 
induct ion the ch i ld ren w e r e pos i t ioned in the la tera l 
pos i t ion , wh ich w a s f avoured by m o s t a u t h o r s [ 10-
11]. T h e 2 3 G need le w a s inser ted to a d e p t h of 2 c m 
wi th the need le d i rec ted at an ang le of 2 0 d e g r e e s to 
the skin to prevent punc tu re of the sacral b o n e and 
potent ia l i n t r a -osseous in jec t ion that cou ld lead to a 
failed caudal block [12 ,13] . Fai led caudal block could 
be reduced by techniques like S w o o s h test, u l t rasound 
and ne rve s t imu la t ion t e c h n i q u e s [ 14, 15]. 

E f f e c t i v e a n d i n e f f e c t i v e c a u d a l o u t c o m e s 
w e r e d e f i n e d by the cauda l e f f e c t i v e n e s s score . T h e 
ha l lmark of an e f f e c t i v e cauda l b lock w a s a d e q u a t e 
analges ia du r ing the surgical p rocedure . T h e ch i ldren 
that had a score of less than 3 had thei r c a u d a l b lock 
e i the r s u p p l e m e n t e d wi th p e n t a z o c i n e or the d o s e of 
h a l o t h a n e w a s inc reased to 1 - 1 . 5 % . 
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Demographical ly 60 children were randomly 
distributed into caudal and G A groups of 30 children 
each. The age range, mean age and sex distribution 
in the two groups were comparab le and we found no 
s ignif icant statistical d i f fe rences be tween the two 
groups. The mean durat ion of surgery between the 
caudal and G A groups of 17 ± 2 minutes and 51 ± 6 
minutes respectively was statistically significant. The 
cauda l g r o u p had a sho r t e r du ra t i on of su rgery 
because there were periods of disrupt ion of surgery 
in the G A group when the patient l ightened up and 
anaesthesia h;\d to be deepened before surgery could 
continue. 

Recovery af ter surgery was not immedia te 
in both groups due to the residual ef fect of general 
anaesthet ic agent adminis tered . A mean recovery 
t ime of 6 ± 2 minutes obtained for the caudal group 
and 14 ± 3 minutes for G A group were statistically 
s ignif icant . Th i s d i f fe rence was due to the residual 
e f fec t of the inhalat ional anaesthet ic agent in the 
patients postoperat ively which was higher in the GA 
g r o u p . M o s t a u t h o r s w e r e all in c o n s e n s u s that 
regional b lock is safer , reliable and ethical in an 
anaesthetized child hence majority of the children will 
def in i te ly need sedation and/or general anaesthesia 
during regional anaesthetic techniques [6]. An awake, 
constant ly crying and excited child would definitely 
be less sui table for regional techniques. Sinha [ 14] 
obtained a significantly prolonged recovery time in a 
r a n d o m i z e d c o n t r o l l e d s tudy that involved 150 
premedicated children 2- 8years that had caudal block 
versus general anaesthesia with sevoflurane. In that 
s tudy the G A group that had sevof lurane had a more 
prolonged recovery t ime than those who had caudal 
block with light GA. 

The caudal group had better pain control with 
a lower mean pain score of 2 ± 0.6 than the GA 
group with 5 ± 1 (Table 1). This difference was found 
to be s t a t i s t i ca l ly s i g n i f i c a n t . T h e t ime to first 
analgesia postoperatively was about 4 times prolonged 
in the caudal g roup ( 1 7 0 ± 1 9 minutes) compared to 
the G A group (39± 4minutes) . Th i s was statistically 
significant with a p value < 0.05. The caudal group 
was pain free for ~ 3 hours postoperat ively than the 
G A group. Hannal lah et al (15) reported a mean 
analgesic duration of 219 min (3.6h), Shobha el al 
reported an analgesic ef fect of about I2h after caudal 
b lock . [16] . P o s t o p e r a t i v e l y the cauda l g r o u p 
required a mild analgesic like paracetamol while the 
G A group required an opioid, pentazocine for relieve 
of pain. 

The behavioural object ive pain scale [7, 8 | 
that was uti l ized in this s tudy was found use fu l 
considering the age group of 2-10 years of the children 

studied. It was developed in 1996 as a simplified hybrid 
between two wel l -known behavioral pain scales i.e 
the 'Pr incess Margaret Hospital Pain Assessment ' 
tool and the 'Ch i ld ren ' s Hospital of Eastern Ontario 
Pain Scale ' ( C H E O P S ) [8). 

Though the per ioperat ive analgesic benefits 
of caudal block fol lowing infraumbil ical surgeries in 
children are well recognized, some complications have 
been reported. T h e s e compl ica t ions include dural 
puncture, intravascular injection, difficult injection of 
anesthetic solution, rectal penetrat ion, drug overdose 
and side ef fect of the addi t ive |9] . T h e survey by 
Giauf re | 9 | reported a compl ica t ion rate of 0 .07% 
for caudal block. The complicat ions found by Hillman 
(171 et al u s i n g p l a i n b u p i v a c a i n e fo r c auda l 
anesthesia were emes i s 10.7%, f lushing 32 .1% and 
pruritus 3.6%. In our study the complicat ion rate was 
0 % for the caudal g roup and 10% for the G A group. 
In the G A group 3 .3% had P O N V and 6 .7% had 
laryngeal spasm. 

T h e e f f e c t of c a u d a l b lock and gene ra l 
anaesthesia on respirat ion was shown on figure 1. 
Most authors observe that respiratory depression was 
not a common finding following caudal block and light 
general anaesthesia . H o w e v e r Brenner et al [11] in 
their study adminis tered p ropofo l infus ion to 512 
infants, pre terms and pos tconcept iona l 4 6 week old 
n e w b o r n s tha t had s u b u m b i l i c a l s u r g e r y . T h e y 
observed that 3 . 5 % of thei r s u b j e c t s had severe 
intraoperative apnoea at the beginning and at the end 
of the p rocedure . H e n c e they r e c o m m e n d e d that 
caudal block in seda ted , spon taneous ly breathing 
patients might be a sa fe a l ternat ive for this age group 
than general anaesthes ia . 

T h e h a e m o d y n a m i c e f f e c t s o f c a u d a l 
anaesthesia as shown on figures 2 & 3 showed that 
there w a s n o s ta t i s t ica l h a e m o d y n a m i c c h a n g e s 
between the study groups . S igni f icant changes in 
blood pressure are u n c o m m o n in pediatr ic patients 
a f te r the proper adminis t ra t ion of caudal block in 
o t h e r w i s e h e a l t h y p e d i a t r i c p a t i e n t s [17] . T h e 
occurrence of hypotens ion fo l lowing caudal block 
should prompt anes thes io logis ts to immediate ly rule 
out a total spinal and/or intravascular injection leading 
to local anesthet ic toxicity. 

Conclusion 
Caudal block is a s imple , sa fe and e f fec t ive method 
of p rov id ing e f f e c t i v e pe r iope ra t ive analges ia in 
chi ldren. A wel l - founded knowledge of the specific 
a n a t o m i c a l , p h y s i o l o g i c a l a n d p h a r m a c o k i n e t i c 
characterist ics of paediatr ic pat ients is indispensable 
to safely institute paediatric regional block. Guidelines 
for safe preparation of children, parents, sedation and 



Caudal block for ha 

t echn iques of c a u d a l b l o c k a r e a v a i l a b l e a n d s h o u l d 
be fo l lowed as t h e s e a r e c r u c i a l t o t h e s u c c e s s of 
the p r o c e d u r e . T h i s s t u d y r e v e a l e d t h a t c a u d a l 
anaes thes ia u s i n g 0 . 2 5 % p la in b u p i v a c a i n e p r o v i d e d 
good p e r i o p e r a t i v e a n a l g e s i a in c h i l d r e n f o l l o w i n g 
hern io tomy than in t h o s e that h a d the p r o c e d u r e d o n e 
under gene ra l a n a e s t h e s i a . 
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