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Abstract:  
Introduction: Anaesthesia for caesarean section poses one of the most critical of all problems to the 

anaesthesiologist. Aim of the present study was to find out an anaesthetic technique for caesarean section in 

which the babies are delivered in better clinical condition employing Apgar scoring system. Patients and 

Methods: In the study 180 patients undergoing caesarean section were divided randomly into 3 groups 

consisting of 60 patients each according to the indication for caesarean section. .  

Group1:   elective post caesarean section.  

Group 2: failure to progress (urgent section). 

Group 3: fetal distress (emergency section).   

In each group 30 patients were given regional block and 30 patients were given general anesthesia.  

Results: At one  minute when the Apgar score was compared for neonatal depression ( Apgar  score<7 ) 

between GA and RB, there was no significant difference  (p>0.05) found  in group 1  but in group 2 and 3 the 

difference was significant (P<0.05). At five minutes the difference was non significant (P>0.05) between both 

the techniques in all the three groups.  

Conclusions: Both general anaesthesia and regional block appear equally safe for babies delivered by elective 

caesarean section but in unplanned cases regional block provides fetal advantages 

Keywords: caesarean section, apgar score , regional anesthesia,  fetal advantage. 

 

I. Introduction 
A woman in labour and consequently going for caesarean section poses one of the most critical of all 

problems to the anaesthesiologist. The hazard to two lives have to be considered.[1 ] The present study was 

done to find out an anaesthetic technique for caesarean section in which the babies are delivered in better 

clinical condition employing Apgar scoring system. Both general and regional anaesthesia found to be equally 

safe for babies delivered by elective caesarean section but in unplanned cases regional block provides fetal 

advantages. 

 

II. Materials and methods 
The present study is a prospective, randomized, single-blinded study conducted in Assam Medical 

College and Hospital, Dibrugarh from August‟2010 to July‟2011 with prior permission from the hospital 

authority and hospital ethical committee after fulfilling all the norms. 

In the study 180 patients undergoing caesarean section were divided randomly into 3 groups consisting 

of 60 patients each. The groups were according to the indication for caesarean section.Group1:   elective post 

caesarean section. Group 2:failure to progress (urgent section).Group 3:fetal distress (emergency section). In 

each group 30 patients were given regional anesthesia and 30 patients were given general anesthesia. Inclusion 

criteria: 1.Gestation 38th-41th completed weeks.2. Singleton pregnancy. 3.Non breech presenting live birth > 10 

percentile of size of gestational age.4. Maternal age 20-44yrs. 5.Maternal weight 41-80 kg.6.Physical status 

ASA I & II. Exclusion criteria:1. Pregnancies with reported hypertension. 2. Oligohydramnios and 

polyhydramnios.3.Antepartum hemorrhage.4.Suspected fetal abnormalities. Patient preparation: light diet on the 

night before surgery and Tab. Ranitidine 300mg orally and nil per orally for six hours in elective cases. 

Methods: written and informed consent were taken from all participants on the day of surgery. Baseline 

measures: demographic data, preoperative medications and surgical and medical history were taken from the 

patients and were recorded. Course of anaesthesia: For general anaesthesia: An intravenous line is established. 

Premedication with  intravenous glycopyrrolate 0.2mg  & Ondansetron 4mg   and preoxygenation with 100% 02 

for 3 minutes. Patients were position in a manner to achieve left uterine displacement.  Patient induced with 

Propofol (2mg/kg) and intubated with bolus dose of Succinylcholine (1mg/kg) intravenously .  Mask Ventilation 

were done with oxygen in elective cases. Laryngoscopies were done after 60 seconds and rapid sequence 
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intubations were done in unplanned (urgent and emergency) cases. Anaesthesia were maintained with N20 & 

02(50:50) and isoflurane as neccesary. Normocarbia were maintained in all cases. Bolus dose of atracurium  0.5 

mg/kg were administered subsequently. Maintenance doses of relaxant at 1/5th of initial dose were 

administered. After delivery of the foetus, tramadol hydrochloride 1mg/kg administerded intravenousely . 

Oxytocins were added to I.V. fluid. At completion of surgery reversal were done with neostigmine 0.05mg/kg & 

glycopyrrolate 0.002mg/kg intravenously by titration.For regional anaesthesia Pre loading with 20ml/kg of 

crystalloid were done. With all aseptic measures 0.5% bupivacaine heavy 12mg were given intrathecally in L3-4 

space with Quincky 25G needle in left lateral position in spinal procedures and 0.5% isobaric bupivacaine15ml 

were given in L3-4 epidural space with 18G Touhy epidural needle and 20G catheter in epidural procedures. 

Oxygen inhalation via mask is given in 3-4L/min. Maternal hypotension were treated promptly with ephedrine 

5-10mg I.V. and with intravenous fluids.  Monitoring: Apgar score recorded during the study to evaluate the 

neonatal outcome.  [table1]. Rating of neonatal condition were done by .a) No depression ≥ 7. b)  Depression 

<7. 

Statistical analysis of data: The total sample size was 180 patients divided into 3 groups with 60 in each 

group. This was a randomized-controlled trial where randomization was achieved by computer-generated 

numbers. The sequence was generated by a statistician. Data were reported as mean ± SD, median, and n (%) 

where ever appropriate. The demographic data were analyzed using students “t” test and Chi-square test. 

Parametric and nonparametric data of the three groups were compared and analyzed using Student‟s t-test and 

the Mann–Whitney U-test, respectively. A „p‟ value less than 0.05 (a = 0.05) was considered statistically 

significant. Data were analyzed using SPSS statistical software version 13.0.(SPSS Inc,Chicago, II,USA). 

 

III. Result and observation 
In this study, all patients were of age groups between 20-44 years  and body weight of 41- 80 kg 

undergoing caesarean section belonging to ASA I & II physical status. The parameters taken into this study 

were apgar scores at one and five minutes. 

Mean age in Group 1: 29.97 ± 6.88 and 29.83 ± 7.51; in Group 2:  30.70 ± 6.13 and  29.67 ± 7.08 ; in 

Group 3: 30.33 ± 6.88 and 29.43 ± 7.24 in general anesthesia and  regional anaesthesia respectively. There is no 

significant difference in the age distribution pattern in our study and all groups had even distribution in relation 

to age. [table 2] 

Mean weight in Group 1: 60.7 ± 12.52 and  60.57 ± 11.3; in Group 2: 60.87 ± 12.5 and 59.87 ± 11.28 

while in Group 3:   61.07 ± 12.65 and 59.83 ± 11.31 in general anesthesia and  regional block respectively. 

There is no significant difference in the weight distribution pattern in our study and all groups had even 

distribution in relation to weight [table 3]. 

Mean height in Group 1: 163.50±7.16 and 163.10±6.96; in Group 2: 165.27±6.85 and 162.0±7.51. 

While in Group 3: 163.17±5.96 and 163.83±6.85 in general anesthesia and regional anaesthesia respectively. 

There is no significant difference in the height distribution pattern in our study and all groups had even 

distribution in relation to height. [Table 4] 

When the apgar score at 1 minute was compared for neonatal depression ( apgar  score<7 ) between 

GA and RB, in group 1 there was no significant difference  (p>0.05) but in group 2 and 3 there found significant 

difference between both techniques (P<0.05). [Table5,6,7].There was no significant difference found between 

two techniques GA & RB regarding 5 minutes apgar score and neonatal depression in group 1, 2 and 

3.(P>0.05).[Table8,9,10]  

Though in all three groups with regional anaesthesia shown more incidence of maternal hypotension 

(SBP <100mmHg) but there was no significant difference found between both technique in each group 

regarding maternal hypotension (p>0.05) in our study.[Table 11] 

 

Table1. Apgar scoring system: 

 

 

 

 

 

 

 

 

 

 

 

 

Sign 
Scoring 

0 1 2 

Respiratory effort Absent Slow, irregular Good, crying 

Heart rate Absent Slow(<100) >100 

Muscle tone Flaccid Flexion of extremities Active body movements 

Reflex irritability No response Grimace Cry 

Colour Blue, pale Body pink, extremity blue Complete pink 
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Table 2. Age distribution in each group. 

 

Table -3: Weight distribution in each group. 

 

Table -4: Height distribution in each group 

Height (in 

cm) 

Group 1 Group 2 Group 3 

GA RB GA RB GA RB 

No. % No. % No. % No. % No. % No. % 

151-160 12 40.00 14 46.67 8 26.67 16 53.33 10 33.33 8 26.67 

161-170 10 33.33 8 26.67 12 40.00 10 33.33 14 46.67 16 53.33 

171-180 8 26.67 8 26.67 10 33.33 4 13.33 6 20.00 6 20.00 

TOTAL 30 100.0 30 100.0 30 100.0 30 100.0 30 100.0 30 100.0 

 

Table -5: Apgar score at 1 min. with GA and RB in group 1 

 

 

 

 

                                              Table6. Apgar score at 1 min with GA and RB in group 2 

Apgar score at 1 min. 
GA RB 

No. (n=30) % No. (n=30) % 

Apgar score < 7 6 20.0 1 3.33 

Apgar score ≥ 7 24 80.0 29 96.67 

 

Table -7: Apgar score at 1 min. with GA and RB in group 3 

 

 

Table -8: Apgar score at 5 min. with GA and RB in group 1 

 

 

 

 

Table -9: Apgar score at 5 min. with GA and RB in group 2 

 

Table 10: apgar score at 5 min.with GA and RB in group 3 

 

 

 

 

 

Age 

(in 
years) 

Group 1 Group 2 Group 3 

GA RB GA RB GA RB 

No. % No. % No. % No. % No. % No. % 

20 – 24 9 30.0 8 26.67 6 20.0 8 26.67 9 30.0 12 40.0 

25 – 29 7 23.33 7 23.33 8 26.67 10 33.33 6 20.0 5 16.67 

30 – 34 5 16.67 6 20.0 7 23.33 4 13.33 6 20.0 4 13.33 

35 – 39 6 20.0 7 23.33 7 23.33 5 16.67 6 20.0 7 23.33 

40 – 44 3 10.0 2 6.67 2 6.67 3 10.0 3 10.0 2 6.67 

TOTAL 30 100.0 30 100.0 30 100.0 30 100.0 30 100.0 30 100.0 

Weight (in 
Kg) 

Group 1 Group 2 Group 3 

GA RB GA RB GA RB 

No. % No. % No. % No. % No. % No. % 

41 – 50 8 26.67 6 20.0 8 26.67 7 23.33 8 26.67 8 26.67 

51 – 60 7 23.33 9 30.0 6 20.0 9 30.0 6 20.0 8 26.67 

61 – 70 7 23.33 8 26.67 8 26.67 8 26.67 7 23.33 8 26.67 

71 – 80 8 26.67 7 23.33 8 26.67 6 20.0 9 30.0 6 20.0 

TOTAL 30 100.0 30 100.0 30 100.0 30 100.0 30 100.0 30 100.0 

Apgar score at 1 min. 
GA RB 

No. (n=30) % No. (n=30) % 

Apgar score < 7 3 10.0 1 3.33 

Apgar score ≥ 7 27 90.0 29 96.67 

Apgar score at 1 min. 
GA RB 

No. (n=30) % No. (n=30) % 

Apgar score < 7 10 33.33 3 10.0 

Apgar score ≥ 7 20 66.67 27 90.0 

Apgar score at 5 min. 
GA RB 

No. (n=30) % No. (n=30) % 

Apgar score < 7 1 3.33 0 0.0 

Apgar score ≥ 7 29 96.67 30 100.0 

Apgar score at 5 min. 
GA RB 

No. (n=30) % No. (n=30) % 

Apgar score < 7 1 3.33 0 0.0 

Apgar score ≥ 7 29 96.67 30 100.0 

Apgar score at 5 min. 
GA RB 

No. (n=30) % No. (n=30) % 

Apgar score < 7 3 10.0 1 3.33 

Apgar score ≥ 7 27 90.0 29 96.67 
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Table 11: maternal hypotension (SBP <100mmhg) in each group. 
Intra operative SBP 

before delivery of 

the baby 

Group 1 Group 2 Group 3 

GA RB GA RB GA RB 

No. % No. % No. % No. % No. % No. % 

SBP <100mmHg 2 6.67 6 20.0 1 3.33 3 10.0 0 0.0 2 6.67 

SBP ≥ 100mmHg 
28 93.33 24 80.0 29 96.67 27 90.0 30 

100.
0 

28 93.33 

GA-General anaesthesia, RB-Regional block  

                                         

IV. Discussion 
Various studies had been carried out by different workers for an acceptable method of anaesthesia with 

minimum disturbances in the mother and the newborn. In our study an attempt is being made to observe the 

efficiency between general anaesthesia and regional block for better neonatal outcome following caesarean 

section in terms of one and five minutes apgar scores. 

One hundred Eighty (180) patients were divided into three groups with 60 (Sixty) patients in each 

group. The results and observations obtained from this study were compared in the light of observations of other 

workers. Premedication and anaesthetic techniques were kept constant in order to avoid variations in our 

observations. 

To make the clinical assessment of the newborn the scoring system as evaluated by Apgar et al (1958) 

using five signs noted one minutes after birth is used.[ 2 ] The signs are heart rate, respiratory effort, muscle 

tone, reflex irritability and colour. Each sign is given a score of 0, 1 or 2. A total score of 10 shows that the 

infant is in the best possible condition. They recommended that the scoring system has been used as a guide to 

the need for resuscitation. Apgar score is the best parameter to assess the immediate condition of the baby 

(Drowning J.W et al 1997).[  3] 

Using Apgar scoring system for assessment of the newborn in our present series at one minute it has 

been seen that no baby could attain maximum score of 10 because no baby was found to score 2 for colour. 

Investigating this point Crawford (1962) used the scoring system as A – C (Apgar minus colour) and explained 

that most infants delivered vaginally loose one point for colour at one minute and most of those delivered by 

caesarean section loose two.[4].  In the vaginal delivery skin stimulation sustained by the infant  help to attain 

the colour score of 2 earlier than caesarean section because of slighter rubbing of the  baby skin in caesarean 

delivery. 

For assessment of neonatal outcome we have taken one and five minutes interval after delivery because 

one minute after the birth of the baby represents the time of most severe depression but the five minutes apgar 

score has also been introduced in an attempt to give a rather more dynamic interpretation of the infants behavior 

following delivery and its responds to resuscitation. 

We   have   attempted to keep the demographic variables(age, weight, height)  similar as far as possible 

to standardize the results. The demographic characters of the patients in the study were comparable in all the 

groups. (Martin T.C. et al 2007 ; Abbound, T. K. et al 1985 and Kayacan, N. et al 2004)[ 5,6,7 ]. 

I-D and U-D times are the most important factors so far the wellbeing of the newborn is concerned.In 

our study, cases with I-D times less than 8 minutes and U-D times less than 90 seconds were included because 

these are the most appropriate times to deliver the infant without depression. ( Ehrenkranz, R.A et al 2003; 

Niermeyer, S et al 2001)[8, 9]. 

Most of the reports in the literature suggest that maternal blood pressure prior to delivery is one 

important factor affecting the fetus. But if recognized and treated promptly transient maternal hypotension 

should not be associated with neonatal depression (Norris, M.C 1987)[10].In our study, though the incidence of 

maternal hypotension were higher with regional block but there were found no significant difference in maternal 

hypotension between both techniques and unlikely to affect the neonatal outcomes [Table 11]. 

Most of the drugs used before the delivery of the fetus cross the placenta. Propofol readily cross the 

placenta but is rapidly cleared from neonatal circulation (Dailland et al 1989)[11]. Succinylcholine in doses used 

in our study is unlikely to cross placenta sufficiently to effect the baby as reported by also Moya and 

Krisselgaard in 1961.[12] Similarly atracurium used in doses in our study without any adverse effect measured 

by apgar score (Flynn, P.J et al1984)[13]. Anaesthesia was maintained with isoflurane 0.5% in a 50% oxygen-

nitrous oxide mixture. Normocarbia was maintained at around 30 mmHg with general anaesthesia. They do not 

depress the newborn in brief exposure in caesarean section. (Hughes, S.C et al 2001; Farragher, R.A et al 

2003).[ 14,15]. 

The concentration and volume of bupivacaine used in spinal anaesthesia and epidural anaesthesia were 

0.5% bupivacaine heavy 12mg  and 0.5% isobaric bupivacaine15ml  respectively. These doses used in regional 

block were without any apparent infant problems. (Norris,et al 1988; Mc Guiness,G.A 1978).[  16 ] 

The incidence of depressed newborns in the present series in group 1 at one minute were 10% in 

general anaesthesia and 3.33% with regional block. There was no significant difference found between both 
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techniques (p>0.05). These findings are consistent with that of James, F.M. et al 1977; Zygorzychi, M.T. et al 

1982; Evan C.M. et al 1993 and Sukhera, S.A. et al 2006.[17,18,19,20].Also in five minutes no baby was 

depressed (Apgar score <7) with regional block and only one baby was found depressed (3.33%) with general 

anaesthesia in group1. These findings are consistent with that of Qublan, H.S et al 2001;  Imtiaz,A et al 20010 

and Algert, C.S. et al 2009.[ 21,22,23 ] 

In the present study, in group 2, 20% babies were depressed with general anaesthesia comparing with 

3.33% depressed babies with regional block. A significantly better neonatal outcome was found after regional 

block in group 2. This similar finding was also observed by Ong, B.Y. et al in 1989 in their comparative study 

of general and regional anaesthesia for caesarean section effects on neonates [24]. Regarding neonatal 

depression at five minutes in group 2, no baby was found depressed with regional block and only one baby 

(3.33%) was depressed with general anaesthesia. There was no significant difference found between both the 

techniques which is consistent with the findings of Algert,C.S et al 2009.In group 3, when the incidence of 

neonatal depression were compared, there were 33% babies found depressed with general anaesthesia and 10% 

babies were depressed with regional block at one minute. One minute Apgar score <7 were significantly better 

following regional block despite the presence of fetal distress. Similar finding were observed in other studies 

like Marx, G.F. et al 1984; Ong, B.Y. et al 1989 and Afolabi, B.B. et al in 2003[25,26]. There were no 

significant differences found in neonatal outcome between both techniques at five minutes in group 3. There 

were three babies found depressed with general anaesthesia (10.0%) and only one baby in regional technique 

(3.33%). These findings were almost similar with findings of Ramanathan et al 1988 and Algert, C.S.et al in 

2009[ 27 ]. 

                                                             

V. Conclusion 
Obstetrical anaesthesia is a fast growing speciality and is accompanied by its special problems. 

Anaesthesia has the effects on both the mother and the fetus. Both general anaesthesia and regional block appear 

equally safe for babies delivered by elective caesarean section but in unplanned cases regional block provides 

fetal advantages even in the presence of fetal distress specially in terms of short term neonatal outcome. 
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