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Abstract 
Background: The aim of this audit was to evaluate the 
frequency of caesarean delivery, anaesthetic techniques 
employed, investigate potential trends and the rate of 
maternal complications associated with general or 
regional anaesthesia in our institution. 
Methods: We reviewed data col lected on all 
deliveries from patients' medical rccords, anaesthetic 
charts and relevant surgical notes from 1 January 
2008 to 3 1 December 2010. 
Results: A total of 10,911 deliveries were conducted 
dur ing the study period and there were 3389 
caesarean sections, giving a rate of 31.1%; which 
showed an upward trend from 27.8% in the first year 
to 34% in the third year. Our data showed a 
p redominan t use of regional anaes thes ia for 
caesarean section generally (86.2%) and 83.8% for 
emergency caesarean deliveries in line with global 
trends. The overall complication rate was 10.5%. 
However, 34.5% of parturients who had general 
anaesthesia in contrast with 6.7% who had regional 
techniques had anaesthesia-related complications, 
postoperative intensive care unit admission rather 
than recovery room care, intra-operative cardiac 
arrest and haemorrhage exceeding 1200ml (p = 
0.001). Hacmodynamic fluctuations were the most 
common anaesthesia-related complication. Our data 
revealed that general anaesthesia was a significant 
risk factor for maternal complications. 
Conclusion: Obstetric general anaesthesia is low in 
our hospi ta l . Our result showed that general 
anaesthesia was a significant risk factor for maternal 
complications during caesarcan section. 

Keywords : Caesarean deliveries; anaesthesia; 
maternal complications; risk factor. 

Resume 
Introduction:Le but de cct audit etaitd'evaluer la 
frequence des accouchements par cesarienne, les 
techniques ancsthesiques employees, d'enqueter sur 
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les tendances, le taux de complication m 
assocics a Panesthesie generale ou rcgionale dans 
notrc institution. 
Methodes: Nous avons passccs en revue, un certain 
nombrc de donneesde tous les dossiers medicaux des 
patients pendant les accouchements, les graphiques 
anesthesiques et les notes chirurgicales pertinentes 
du 1" Janvier 2008 au 31 Dccembre 2010. 
Resultats: Au total 10,911 accouchements ontete 
accomplis pendant la pcriode d'etude, un total de 
3,389 cesaricnnes, pour un taux de 31.1 %; une 
augmentation de 27.8 % de la premiere annec a 34 
% a la troisicme annec. Nos donnees ont montre une 
utilisation predominant d'anesthesie rcgionale de 
la cesariennc generale (86.2 %), et 83.8 % pour les 
cesariennes d'urgencc conformement aux tendances 
globales. Lc taux de complication general est de 10.5 
%. Pourtant, 34.5 % de parturientes qui avaient eu 
I'anesthcsic generale par contraste avec 6.7 % qui 
avaient eu des techniques regionales avaient des 
complications concernant Panesthesie, des service 
de soins intensifs post chirurgical dans Punite 
d 'admiss ion plutot que la salle des soins de 
recuperation, Parrct cardiaque intra-chirurgical et 
1'hemorragie exccdant 1200 millilitres (p = 0.001). 
Conclusion: Les fluctuations hemody nam iques 
etaient la complication concernant Panesthesie la 
plus commune. L'anesthesie obstetrique generale est 
faible dans notre hopital. Nos donnees ont revele 
que Panesthesie generale etait un facteur de risque 
significatif pour les complications maternelles durant 
la section cesarienne. 

Introduction 
Whereas general anaesthesia (GA) was historically 
used for caesarean section (CS), regional blocks have 
been widely adopted in recent t imes [1,2]. 
Anaesthesia is recognized as a cause of maternal 
morbidity and mortality [3,4].NeuraxiaI anaesthetic 
techniques offer numerous advantages over G A such 
as a better safety profile, reliability and allows the 
mother, being awake, to be a part of the birthing 
experience. Research studies in Nigeria document 
change in the anaesthetic practice from GA as the 
preferred technique from 2002-2005, but the 
percentage use of GA remained high [3,5,6]. There 
are few recent publ ica t ions in our pract ice 
environment on caesarean section rate, obstetric 
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a n a e s t h e t i c p r a c t i c e a n d a n a e s t h e t i c m a t e r n a l 
c o m p l i c a t i o n s . T h e a i m of th i s aud i t w a s to e v a l u a t e 
t h e f r e q u e n c y of c a e s a r e a n d e l i v e r y , a n a e s t h e t i c 
t echn iques e m p l o y e d , inves t iga te potent ia l t r ends a n d 
t h e ra te o f m a t e r n a l c o m p l i c a t i o n s a s s o c i a t e d wi th 
g e n e r a l or r eg iona l a n a e s t h e s i a in o u r ins t i tu t ion . 

nil and K Adcbayo 

A n a e s t h e s i a - r e l a t e d c o m p l i c a t i o n s r e f e r r e d t o 
d e l a y e d r e c o v e r y f r o m G A , i n a d e q u a t e s p i n a l 
a n a e s t h e s i a , h a c m o d y n a m i c f l u c t u a t i o n s , a i r w a y 
p r o b l e m s s u c h a s d i f f i c u l t / f a i l e d i n t u b a t i o n and post 
a n a e s t h e s i a s h i v e r i n g . F o r p a t i e n t s w h o w e r e 
t a c h y c a r d i c o r h y p e r t e n s i v e p r e o p e r a t i v e l y , w e 
e m p l o y e d 2 5 % d i f f e r e n c e f r o m t h e b a s e l i n e . W e 

I ab le 1: Total deliveries, caesarean deliveries and anaesthetic technique per year 

Year Total Deliveries C S C S rate(%) G A , n (%) RA, n (%) 

2008 3,712 1031 27.8 141 (14) 8 9 0 ( 8 6 ) 
2009 3,694 1166 31.6 168 (14) 9 9 8 ( 8 6 ) 
2010 3,505 1192 34.0 160 (13) 1032 (87) 
Total 10,911 3389 31.1 469 (13.8) 2 9 2 0 ( 8 6 . 2 ) 

ALL G A 469 

Emergency Elective 

426 (90.8%) 43 (9.2%) 

A L L R A 2 9 2 0 

Spinal Epidural CSE 

2914 (99.8%) 2 (0.07%) 4 (0.13%) 

Fig. 1: Flow diagram showing total deliveries, caesarean sections and the different anaesthetic techniques used. 

M a t e r i a l s a n d m e t h o d s 
A f t e r o b t a i n i n g app rova l f r o m the Ins t i tu t ional E th ics 
C o m m i t t e e , d a t a w e r e c o l l e c t e d on all d e l i v e r i e s at 
t h e 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 , ( i n c l u d i n g 
c a e s a r e a n s ec t i on ) f r o m p a t i e n t s ' m e d i c a l r e c o r d s , 
a n a e s t h e t i c r e c o r d s a n d r e l e v a n t su rg i ca l n o t e s f r o m 
1 J a n u a r y 2 0 0 8 t o 3 1 D e c e m b e r 2 0 1 0 . A d a t a 
e x t r a c t i o n f o r m w a s d e v e l o p e d f o r t h e c o l l e c t i o n of 
i n f o r m a t i o n s u c h a s a g e , t e c h n i q u e o f a n a e s t h e s i a 
e m p l o y e d and mate rna l compl ica t ions . T h e ca t ego r i e s 
o f c o m p l i c a t i o n s w e r e a n a e s t h e s i a - r e l a t e d , i n t e n s i v e 
c a r e uni t ( I C U ) a d m i s s i o n pos tope ra t i ve ly ra the r than 
r e c o v e r y r o o m c a r e , i n t r a o p e r a t i v e c a r d i a c a r r e s t / 
d e a t h and h a e m o r r h a g e e x c e e d i n g 1 2 0 0 m l . 

l ooked at h a e m o r r h a g e > 1200ml a n d r e c o r d e d blood 
t r a n s f u s i o n s . D a t a w e r e a n a l y z e d u s i n g the Stat is t ical 
P a c k a g e f o r S o c i a l S c i e n c e s ( S P S S , C h i c a g o , IL) 
v e r s i o n 17.0 a n d s u m m a r i z e d u s i n g p r o p o r t i o n s . T h e 
r i sk o f d e v e l o p i n g c o m p l i c a t i o n s f o r t h e t y p e of 
a n a e s t h e s i a a n d t h e t y p e o f c a e s a r e a n s e c t i o n 
( e m e r g e n c y C S v e r s u s e l e c t i v e C S ) t o g e t h e r wi th 
the i r r i sk r a t i o s a n d 9 5 % c o n f i d e n c e in t e rva l s w e r e 
ca lcu la t ed u s ing o p e n s o u r c e E p i d e m i o l o g i c Stat is t ics 
f o r P u b l i c H e a l t h (7] . 

Results 
D u r i n g t h e s t u d y p e r i o d , 10 ,911 d e l i v e r i e s w e r e 
c o n d u c t e d a n d t h e r e w e r e 3 3 8 9 c a e s a r e a n sec t ions . 
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giving a rate of 31.1 %. From 27.8% in 2008, 31.6% 
in 2009 and 34% in 2010, our caesarcan delivery rates 
showed an upward trend (Table 1). The number of 
de l iver ies , caesa rean sec t ions and the d i f fe ren t 
anaesthetic techniques used are shown in Figure 1. 
There is a predominant use of regional techniques 
(86.2%) during the study period as shown in Table 1. 

Thiopenthal (200 - 500mg) was the only 
induction agent administered for GA during the study 
period while different combinations were employed 
lo r the 2 9 1 4 s p i n a l a n a e s t h e s i a : h y p e r b a r i c 
bupivacaine alone (12.5 - 15mg), 1620 (55.6%); 
hyperbaric bupivacaine (10 - 15mg) with fentanyl 
15mcg, 1284(44.03%); isobaric bupivacaine I2.5mg 
alone, 2 (0.07%) and isobaric bupivacaine 12.5mg 
with fentanyl 15mg, 8 (0.3%). 

M a t e r n a l compl i ca t ions 
The four categories of maternal complications were 
anaesthesia-related, ICU admission postoperatively 
ra ther than recovery room care , in t raopera t ive 
cardiac arres t /death and haemorrhage exceeding 
1200ml (Table 2). While the overall complication 
rate was 10.5%; 162 (34.5%) out of 469 parturients 
w h o had G A fo r C S had at least one form of 
complication during the study period. 

related complications. There was more hypotension 
during GA than RA, especially at induction and for 
parturients who had tachycardia and hypertension 
pre-induction of anaesthesia, 25% difference from 
the baseline was employed. Overall, there was no 
statist ical s ign i f icance between emergency and 
elective anaesthesia-related complications (P=0.1). 
Forty parturients who presented with ruptured uterus, 
s eve re p r e e c l a m p s i a / e c l a m p s i a and a b n o r m a l 
placcntat ions were admit ted into the ICU af te r 
caesarean delivery due to their unstable clinical states 
rather than the recovery room. Intraoperative cardiac 
arrests/death occurred in 10 patients, 2 were placenta 
praevia type II under spinal block which w a s 
converted to GA following severe haemorrhage , 
another 2 had abruptio placentae, while the rest had 
severe p re -ec lamps ia /ec lamps ia . T h e r e was no 
statistically significant difference in the incidence 
of intraoperative cardiac arrest among those who had 
emergency CS and those who had e lec t ive CS 
{p=0.311, Fisher exact test}. However, there was 
s ign i f i can t a s soc ia t ion be tween p o s t o p e r a t i v e 
intensive care unit admission rather than recovery 
room care and emergency caesarean section (p = 
0 .002) . Fur the rmore , all the pa t ien ts w h o had 

Table 2: Incidence of maternal complications in different types of anaesthetic techniques for caesarean sections 

All C/S Emergency Elective GA RA 
CS CS 

Complications n=3389 n=2622 n=767 p-value* n=469 n=2920 p-value* 

Anaesthesia related 248(7.3) 181(6.9) 67(8.7) 0.1** 77(16.4) 171(5.9) <0.001 
Post-op ICU admission 40(1.2) 40(1.5) 0 0.002** 37(7.9) 3(0.1) <0.001 
Intra-op cardiac arrest 10(0.3) 10(0.4) 0 0.311s 8(1.7) 2(0.1) <0.001 
Haemorrhage > 1200ml 59(1.7) 50(1.9) 9(1.2) 0.227** 40(8.5) 19(0.7) <0.001 
All complications 357(10.5) 281(10.7) 76(9.9) 0.57** 162(34.5) 195(6.7) <0.001 

Data are n (%), p' value for comparison of proportion of complications between Emergency CS and Elective CS; p* value for 
comparison of proportion of complications between GA and RA. 
' Fisher exact test was used to estimate the p-value, **The p-value was determined by Yates corrected Chi square. 

Our resul t s s h o w e d that a l though 469 (13 .8%) 
parturients had obstetric general anaesthesia, there 
was a higher proportional complication with GA 
compared with RA in all the four categories of 
c o m p l i c a t i o n s , p < 0 . 0 0 1 . A n a e s t h e s i a - r e l a t e d 
complications per technique; G A versus RA and the 
type of caesarean delivery are enumerated in Table 
3 while the rate of maternal complications over the 
study period is highlighted in Table 4. 

H a e m o d y n a m i c f l u c t u a t i o n s , such as , 
b r a d y c a r d i a , t a c h y c a r d i a , h y p o t e n s i o n and 
hypertension, were the most common anaesthesia-

intraoperative cardiac arrests and postoperative ICU 
admissions were emergencies (table 2). 

Haemorrhage over l ,200mls occurred in 
1.7% of all caesarean sections and blood transfusion 
was needed for 4 . 6 % cases . Inadequa te spinal 
anaesthesia occurred in 22 (1.0%) cases necessitating 
either repeating spinal block or conversion to GA. 
The strengths of association between the risk of 
developing maternal complications and the types of 
CS and anaesthetic techniques are shown in table 5. 
The risk of developing all or any of the categories of 
complications significantly increased with GA. For 
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Tabic 3: Anacsthcsia-rclatcd complications per technique and type of CS. 

Complications GA RA Elective CS Emergency CS 

Delayed recovery from GA 19 (13.8) - 8 ( 7 ) 11 (8.2) 
Inadequate spinal anaesthesia - 22 (20) 10(8.7) 12(9) 
Airway difficulties 7(5.1) - 3 (2.6) 4 (3) 
Post anaesthesia rigors 8 (5.8) 9 (8.2) 7 ( 6 . 1 ) 10(7.5) 
Bradycardia 7(5.1) 9 (8.2) 6 (5.3) 10(7.5) 
Tachycardia 33 (23.9) 25 (22.7) 27 (23.7) 31 (23) 
Hypotension 15 (10.9) 8 (7.3) 11 (9.7) 12(9) 
Hypertension 32 (23.1) 12 (10.9) 19 (16.7) 25 (18.7) 
Pruritus 17 (12.3) 25 (22.7) 23 (20.2) 19(14.1) 
Total 138 (100) 110 (100) 114 (100) 134(100) 

Data are n (%). 

Table 4: Anaesthesia-related complications per year 

2008 2009 2010 
Complications GA RA GA RA GA RA Total 

Delayed recovery from GA 9 - 6 - 4 - 19 
Inadequate spinal anaesthesia - 5 v- 7 - 10 22 
Airway difficulties 3 - 2 - 2 - 7 
Post anaesthesia rigors 2 3 3 4 3 2 17 
Bradycardia 2 3 3 4 2 2 16 
Tachycardia 13 8 9 12 11 5 58 
Hypotension 4 3 6 2 5 3 23 
Hypertension 8 2 11 4 13 6 44 
Pruritus 7 6 4 11 6 8 42 
Total 4 48 30 44 44 46 36 248 

Data are n 

Table 5: Risk ratios with 95% confidence intervals of the types of caesarean section and anaesthetic techniques on the 
development of maternal complications 

Risk factors All 
complications 

Anaesthesia 
related 
complications 

Immediate 
postoperative 
ICU admission 

Intra-operative Haemorrhage 
card iac arrest/ > 1200ml 
death 

Emergency 1.2 (1.0-1.5) 0.8 (0.6-1.0) 
vs Elective 
GA vs RA 5.2 (4.3-6.2) 2.8 (2.2-3.6) 76.8 (23.8-248) 

1.6(0.8-3.3) 

24.9 (5.3-116.9) 13.1(7.7-22.4) 

instance, those who received G A were f ive t i m e s 
more likely to develop any complicat ion and 13 t imes 
m o r e l ike ly to h a v e h a e m o r r h a g e > 1 , 2 0 0 m l 
compared with those who received R A . 

Discussion 
This audit highlighted obstetr ic anaes the t ic p rac t i ce 
in a teaching hospital in South Wes te rn Niger i a . O u r 
caesarean section rate of 31 .1% is h ighe r than 2 4 % 
reported by Okafor et al. [3] in a Sou th Eas tern 

N i g e r i a n t e a c h i n g h o s p i t a l and 20% for Korle Bu 
T e a c h i n g H o s p i t a l , G h a n a [8] . It is however, 
c o m p a r a b l e to t h e n a t i o n a l ra tes of United States of 
A m e r i c a a n d S w i t z e r l a n d ( 3 2 % ) in 2007 (2,9). 
H o w e v e r , h i g h e r r a t e s h a v e been reported in Italy 
3 9 % a n d Braz i l 4 1 . 8 % [9 ,10] . Rising CS rate has 
b e e n d e s c r i b e d as a n e p i d e m i c and constitute an 
e c o n o m i c b u r d e n a s w e l l as an increased risk of 
s e v e r e f e t o - m a t e r n a l m o r b i d i t y and mortality [101. 
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giving a rate of 31.1 %. From 27.8% in 2008, 31.6% 
in 2009 and 34% in 2010, our caesarean delivery rates 
showed an upward trend (Table 1). The number of 
de l iver ies , caesarean sec t ions and the d i f fe ren t 
anaesthetic techniques used are shown in Figure 1. 
There is a predominant use of regional techniques 
(86.2%) during the study period as shown in Table 1. 

Thiopcnthal (200 - 500mg) was the only 
induction agent administered for GA during the study 
period while different combinations were employed 
fo r t h e 2 9 1 4 s p i n a l a n a e s t h e s i a : h y p e r b a r i c 
bupivacaine alone (12.5 - 15mg), 1620 (55.6%); 
hyperbaric bupivacaine (10 - 15mg) with fentanyl 
I5mcg, 1284 (44.03%); isobaric bupivacaine 12.5mg 
alone, 2 (0.07%) and isobaric bupivacaine 12.5mg 
with fentanyl 15mg, 8 (0.3%). 

M a t e r n a l compl ica t ions 
The four categories of maternal complications were 
anaesthesia-related, ICU admission postoperatively 
ra ther than recovery room care , in t raoperat ive 
cardiac arrest /death and haemorrhage exceeding 
1200ml (Table 2). While the overall complication 
rate was 10.5%; 162 (34.5%) out of 469 parturients 
w h o had G A fo r CS had at least one form of 
complication during the study period. 

related complications. There was more hypotension 
during GA than RA, especially at induction and for 
parturients who had tachycardia and hypertension 
prc-induction of anaesthesia, 25% difference from 
the baseline was employed. Overall, there was no 
statistical s ign i f icance between emergency and 
elective anaesthesia-related complications (P=0.1). 
Forty parturients who presented with ruptured uterus, 
s eve re p r e e c l a m p s i a / e c l a m p s i a and a b n o r m a l 
placentat ions were admit ted into the ICU af te r 
caesarean delivery due to their unstable clinical states 
rather than the recovery room. Intraoperative cardiac 
arrests/death occurred in 10 patients, 2 were placenta 
praevia type II under spinal b lock which was 
converted to GA following severe haemorrhage, 
another 2 had abruptio placentae, while the rest had 
severe p re -ec lamps ia /ec lamps ia . T h e r e was no 
statistically significant difference in the incidence 
of intraoperative cardiac arrest among those who had 
emergency CS and those who had e lec t ive C S 
{p=0.311. Fisher exact test}. However, there was 
s ign i f i can t a s soc ia t ion be tween p o s t o p e r a t i v e 
intensive care unit admission rather than recovery 
room care and emergency caesarean section (p = 
0 .002) . Fu r the rmore , all the pa t ients w h o had 

Table 2: Incidence of maternal complications in different types of anaesthetic techniques for caesarean sections 

All C/S Emergency Elective GA RA 
CS CS 

Complications n=3389 n=2622 n=767 p-value1 n=469 n=2920 p-value* 

Anaesthesia related 248(7.3) 
Post-op ICU admission 40( 1.2) 
Intra-op cardiac arrest 10(0.3) 
Haemorrhage > 1200ml 59(1.7) 
All complications 357(10.5) 

181(6.9) 67(8.7) 0.1** 
40(1.5) 0 0.002** 
10(0.4) 0 0.311s 

50(1.9) 9(1.2) 0.227** 
281(10.7) 76(9.9) 0.57** 

77(16.4) 171(5.9) <0.001 
37(7.9) 3(0.1) <0.001 
8(1.7) 2(0.1) <0.001 
40(8.5) 19(0.7) <0.001 
162(34.5) 195(6.7) <0.001 

Data are n (r/c),p* value for comparison of proportion of complications between Emergency CS and Elective CS; p* value for 
comparison of proportion of complications between GA and HA. 
» Fisher exact lest was used to estimate the p-value. **The p-value was determined by Yates corrected Chi square. 

Our resul t s s h o w e d that a l though 469 (13 .8%) 
parturients had obstetric general anaesthesia, there 
was a higher proportional complication with GA 
compared with RA in all the four categories oi 
c o m p l i c a t i o n s , p < 0 . 0 0 1 . A n a e s t h e s i a - r e l a t e d 
complications per technique; G A versus RA and the 
type of caesarean delivery are enumerated in Table 
3 while the rate of maternal complications over the 
study period is highlighted in Table 4. 

H a e m o d y n a m i c f l u c t u a t i o n s , such as , 
b r a d y c a r d i a , t a c h y c a r d i a , h y p o t e n s i o n and 
hypertension, were the most common anaesthesia-

intraoperative cardiac arrests and postoperative ICU 
admissions were emergencies (table 2). 

Haemorrhage over l ,200mls occurred in 
1.7% of all caesarean sections and blood transfusion 
was needed for 4 . 6 % cases. Inadequate spinal 
anaesthesia occurred in 22 (1.0%) cases necessitating 
either repeating spinal block or conversion to GA. 
The strengths of association between the risk of 
developing maternal complications and the types of 
CS and anaesthetic techniques arc shown in table 5. 
The risk of developing all or any of the categories of 
complications significantly increased with GA. For 
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The predominant use of regional blocks 
(86.2%) for caesarean delivery in our centre aligns 
us with global standards (11*12]. However, epidural 
and combined spinal epidural anaesthesia which 
accounted for 0.2% was not routinely used due to 
cost and epidural analgesia service for labour pains 
was only available on request at our centre during 
the study period. Nafiu and Elegbe, [8] reported the 
predominant use of GA in Ghana (70.3%) and 
Lamina (6] in Sagamu, Nigeria (88.4%) but these 
workers identified a shift from GA to RA towards 
the end of their study periods in 2005. With obstetric 
general anaesthesia evidently low in our institution 
between 2008 and 2010, our findings agree with 
them. 

Our result of 83.8% regional anaesthesia for 
emergency CS is close to 85% proposed by the Royal 
College of Anaesthetists in the UK for emergency 
caesarean deliveries [131. This is comparable with 
the percentages in the UK (86.6%) and Singapore 
(79.5%) and is clearly in keeping with global trends. 
Regional techniques are considered safer for both 
mother and foetus [14,15). 

In this study, 10.5% of parturients had 
complications less than 27% reported by Pallasmaa 
ct al, [ 16| in Finland. We report 7.3% attributable to 
anaes thes i a with haemodynamic f luc tua t ions 
( h y p o t e n s i o n , hyper tens ion , bradycardia and 
tachycardia) accounting for 57% (Table 3). There 
was more hypotension with GA than RA especially 
a f t e r induct ion with thiopenthal , which is an 
indication of poor patient preparation as adequate 
fluid prc-hydration could have prevented this. There 
was no statistically significant difference in the 
i nc idence of in t r aopera t ive card iac arrest or 
anaesthesia-related complications among those who 
had emergency CS and those who had elective CS. 
Poor recording of events during the conduct of 
anaesthesia and lack of follow-up of patients after 
the procedure could be responsible for the small 
number of complications analyzed in this study. Our 
f inding of 1.0% inadequate spinal anaesthesia 
necessitating a repeat spinal or conversion to GA is 
within the range of 0-6% reported by other studies 
[1,2,11|. 

Th i s low f igure could a lso be due to 
underreporting associated with retrospective studies. 
Our blood transfusion rate of 4.6% is comparable 
with the range of 3-4% published by other workers, 
[ 17,18 J but less than 6.4% reported in a Finnish study 
[16|. Our data revealed that GA was a significant 
risk factor compared with RA in the four categories 
of complications. This is consistent with studies that 

showed that increased maternal risk has been 
associated with GA [ 19,20). However, one limitation 
the retrospective nature of the design of this study 
imposed on our findings was that it was difficult to 
be sure that the anaesthetic technique itself was the 
cause of complication; at best we can describe an 
association. For example, parturients who presented 
with abnormal placcntation or ruptured uterus were 
more likely to have had GA for their surgeries and 
the haemorrhaging that occurred would not be 
unexpected. While it has been stated that GA should 
not be avoided when necessary for caesarean 
delivery, Wong [20) posited that the risks of GA 
outweighed its benefits for most elective operative 
deliveries. This is because airway disaster and 
pulmonary aspiration from intubation failure remain 
the major anaesthetic reason for maternal morbidity 
and mortality during GA. 

We could not ascertain the status of the 
anaesthetists/obstetricians in this survey and as a 
consequence, a prospective study has been designed 
to address this as well as o the r l i m i t a t i o n s 
acknowledged. 

In conclusion, obstetric general anaesthesia 
is low in our centre. Our result showed that general 
anaesthesia was a significant risk factor for maternal 
complications during caesarean section. 
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stigmaterol, ampcstcrol. Phenolic compounds such 
as evofolin-A and B, scopolctin vomifoliol, loliolid 
and 4-kctopinorcsinol have also been isolated 113]. 

A review of literature showed that scanty 
pharmacological data exist on the effects of the 
ethanol extract of Sida acuta on neurobchavioural 
activities. Therefore, this study was aimed at further 
investigating the central nervous system activities 
of the ethanol extract of this plant to widen the 
scope of the available literature on the subject as 
well as providing a positive pharmacological basis 
for its use as phytomedicine. 

Mate r ia l s and methods 
Plant material and preparation of extract 
The plant Sida acuta was collected locally from 
gardens at Agbowo, Ibadan, Nigeria. The plant 
specimen was identified and authenticated at the 
herbarium of Forestry Research Institute of Nigeria 
(FRIN), Ibadan, with voucher's No: FHI/06996. 

For the preparation of ethanol extract, the 
method of Abdulrahman et al 114] was used. Seven 
hundred grams of the leaves were dried under shade, 
the dried material was powdered using a laboratory 
blender and then extracted with 2 litres of absolute 
(100%) ethanol for 72 hours in a properly covered 
and labelled conical flask. The extract was filtered 
with sterile filter paper and the filtrate concentrated 
using rotary evaporator at a temperature of 40°C and 
reduced pressure. The residue obtained was stored 
at 5°C in a refrigerator until ready for use. 

Animals 
Male albino Swiss mice ( 1 8 - 2 5 g) were obtained 
from the breeding colony of the Central Animal 
House, College of Medicine, University ol Ibadan, 
Nigeria. They were divided into five groups of six 
(6) animals each and acclimatized for a minimum of 
five days in plastic cages prior to the pharmacological 
experiments with free access to standard rodent pellet 
diet and tap water in an environment with 12/I2h 
l i gh t -da rk c y c l e . A n i m a l s w e r e hand l ed in 
accordance with the National Institutes of Health 
(NIH) Guide for the Care and Use of Laboratory 
Animals throughout the period of the study. 

Drugs and chemicals 
Chlorpromazinc (BDH, Poole, England), acetic acid 
(BDH, England), formalin (BDH, Poole, England), 
apomorphine (Sigma, St Louis, USA), acetylsalicylic 
acid (Sigma, USA), imipramine (Sigma, St Louis, 
USA) and indomethacin (Dana pharmaceuticals, 
Ibadan, Nigeria) were used for the study. 

Depression mode ls 
Forced Swim Test (FST) 
Forced swim test was employed as the behavioural 
model in screening for the antidepressant property 
of Sida acuta as previously described by Porsolt et 
al 115J. The animals were subjected to a pretest in 
order to get them adjus ted to the exper imental 
conditions. Each animal was placed in a transparent 
glass cylinder (20cm x 10cm x 10 cm) containing 
water kept at a temperature of 34 ± 1°C and was 
made to swim for 15 minutes twenty four hours prior 
the actual test. The animals were removed from the 
water and allowed to dry. On the test day, the animals 
(6 mice per group) were treated with Sida acuta (50-
200 mg/kg, p.o.), distilled water (10 ml/kg, p.o.) or 
imipramine (50 mg/kg, i.p.) and 30 minutes after, 
they were made to swim again in water for a total 
duration of 6 minutes. During the 6 minute test, 
duration of immobility was measured in the last 5 
minutes. The animals were assumed to be immobile 
when the animals remained floated passively with 
thei r heads a b o v e the w a t e r m a k i n g only the 
movements necessary to keep their heads above the 
water. 

Tail Suspens ion Test (TST) 
The tail suspension test was used as the second 
behavioural model for assessing the antidepressant 
effect of Sida acuta according to Steru et al (16). 
Thirty minutes before the test, the animals were 
pretreated with Sida acuta ( 5 0 - 2 0 0 mg/kg, p.o.), 
distilled water (10 ml/kg, p.o.) or imipramine (50 
mg/kg, i.p.). After which the mice were individually 
suspended, f rom a cord of about 50cm in length 
stretched between two metal tripods at a height of 
70cm, with an adhesive tape placed 1cm away from 
the tip of the tail. Dura t ion of immobil i ty was 
recorded during the last f ive minutes of a total 
duration of the 6-minute test. Mice were considered 
immobile only when they hung passively and were 
completely motionless. 

Nociceptive b e h a v i o u r assessment tests 
Formalin-induced paw licking test 
T h e e f f ec t of Sida acuta on formal in- induced 
biphasic pain was assessed according to Hunskaar 
and Hole [ 17J. Thirty minutes to the test, the animals 
were pretreated with Sida acuta (50-200 mg/kg, 
p.o.), indomethacin (50 mg/kg, p.o.) or distilled water 
(10 ml/kg, p.o.). Each mouse received intraplantar 
inject ion of 20/xl of 1.0% formalin in the right 
hindpaw. After formalin injection, the time spent 
licking the injected paw was measured in first (0-5 
mins) and second (15-30 mins) phases. 


