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ABSTRACT 

Purpose of this study was to compare effect of halogenated volatile agents and spinal anesthesia on the 
i\PGAR score and on the umbilical acid-hase status of the infant. Total seventy five (75) patients were 
included in the study that underwent elective cesarean section; 15 had spinal anesthesia and thirty patients 
had general anesthesia with Halothane group and thirty with Isoflurane. The neonatal outcome was 
grouped into asphyxiated (APGAR score 1-3), depressed (APGAR score 4-6) acidotic but vigorous 
(APGAR score 7-1 0). In all three groups none of the baby was asphyxiated. 26 babies in each general 
anesthesia group and 14 in spinal anesthesia group had APGAR score between 8-10 at one minute and 
I 011 0 at 5 minutes. In conclusion the results favor regional block as the procedure of choice for the well 
being of the infant delivered through cesarean section. 
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INDICATIONS 

Object of this study was to compare effect of 
halogenated volatile agents and Spinal 

Anesthesia on the APGAR score and on the 
umbilical arterial acid base status of the infant. 
APGAR score if done properly, is still the most 
useful guide to neonatal well being and 
resuscitation1

• The 1 (one) minute APGAR score 
corre lates well with both acidosis and survival. The 
5 (five) minute score may be predictive of 
neurological outcome. Neonate is vulnerable to 
acidosis, acid base or electrolyte disturbances may 
be precipitated, and even a short period of apnoea or 
bradycardia may seriously interfere with ventil ation 
and circulation. In the present study the mother' s 
age, name, parity, reason for elective C. Section 
were recorded together with the baby's one & five 
minute APGAR score (Table 1). 

The principal indications for elective C. 
Section were previous C. Section (Table 2). Other 
indications included malpresentation, diabetes 
mell itus, placenta previa, pre-eclampsia, poor 

Table I: Demographic data of patients (Mean+ SD) 

Variables Halothanc Isoflurane Spinal 
{n=30} (n=30} (n= IS} 

Age (Years) 18-35 2 1-35 20-45 
25.5±6.98 27.37±5.99 27.53±5.99 

Weight (Kg) 51 -8 1 50-80 44-78 
61.67±22.21 66.43±6.70 66.67± 10.57 

Ilcight (cm) 150-170 150-180 144-165 
152.63±20.55 154.87±5.46 155.87±6.19 

Table 2: Principal indications for elective caesarean section 

1. Previous caesarean delivery 
2. Cephalo - pelvic disproportion 
3. Placenta previa 
4. Pre-eclamptic toxaemia 
5. Post-maturity 
6. High foetal head and pelvic abnonnalities 
7. · Mal-presentation 
8. · Poor obstetric history 
9. Multiple pregnancies 
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obstetric history, multiple pregnancies, maternal 
illness, cephalopelvic disproportion, post maturity, 
high foetal head and pelvic abnormalities. 

METHODOLOGY 

General anesthesia was administered with 
thiopentone sodium 4-5 mg/kg of body weight, 
suxamethonium I 00 mg for facilitation of the endo 
tracheal tube and maintained with 50%e N20 either 
with Halothane 0.5% (30 patients) or with I% 
isoflurane (30 patients) (Table 3). Control group, 
(spinal Anesthesia group - 15 patients) were 
preloaded with 500 ml of Hartmann 's solution prior 
to administration of spinal anaesthesia with 0.5% 
plain bupivacaine 2 ml using 25 gauge needle, at the 
level of LrL4 in the sitting position. Continuous 
monitoring comprised of pulse oximertery, end tidal 
C02, ECG and non invasive automated B.P 
(dinamap). In the spinal group surgeon was allowed 
to start when the level of sensory block had reached 
T6-T7, which took 5-10 minutes. All these patients 
were given supplemented 02 with face mask during 
the procedure. Induction of anaesthesia to uterine 
incision time in minute and uterine incision to 
exraction of the neonate were recorded in all the 
patients. 

Table 3: 

Halothane 

9.50 
(2.87) 

Time in minute of induction of a nesthesia to 
extraction of baby (l.E) in minutes mean with 
(SD) 

lsoflurane 

8.70 
(3.22) 

Spinal 

5.41 
After Fixation of Drug & 

Sensory Block 

Uterine incision to extraction of baby, time in minutes. 1-2 
minutes in all study groups. 

The condition of the infant at birth was 
assessed according to criteria, 1 (one) & 5 (five) 
minutes APGAR score (Table 4) and the acid base 
status of the umbilical arterial blood. The umbilical 
arterial and venous blood specimens were collected. 
(Table 5). Technique used, involved double 
clamping of the umbilical cord at the moment of 

delivery and obtaining sample by immediate 
puncture of vessels in the isolated segment of the 
cord using preheparinised syringe. 

Table 4: Relationship between one - minute Apga r 
score, umbilical arterial ph, and mode of 
anes thesia 
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No. of infants 

( 1-3) asphyxiated 
(Apgar <7, 
pH> 7.20) . ·• 
(4-6) Depressed 
(Apgar <7, 
pH> 7.20) 
(7-10) Acidiotic 
but vigorous 
(Apgar >7, 
pH< 7.20) 
10-10 Normal 
(Apgar>7, 
pH> 7.20) 
Range-
7.111-7.375 
Mean - 7.242 

Ha lothane 
(n=30) 

0 

3 

26 

Isoflurane Spinal 
(n=30) (n= IS) 

0 0 

0 

3 

26 14 

Table 5: Umbilical arterial and venous acid base dab 
all infants (MEAN e SD) 

No. of infants 

Mean umbil ical 
artery pH (SD) 
Mean umbilical 
vein pH (SD) 
Range; of value 

Mean base deficit 

Halothane 
(n=30) 

A 7.28 
(0.06) 
v 7.29 
(0.07) 

A 
7.1 18-7.393 

V. 
7.078-7.376 

A0.14 
v 0.18 

Isoflurane Spinal 
(n=30) (n=IS) 

7.29 7.30 
(0.06) (0.05) 
7.32 7.31 

(0.074) (0.076) 
7.144-7.401 7.115-
7.163-7.427 7369 

7.190-
7.402 

A0.21 0.65 
V0.87 0.81 

Umbilical artery has been considered rather 
than the vein because arterial blood reflects the 
biochemical status of the foetus accurately. In this 
study both umbilical arterial and venous samples 
were taken. The cord blood gas data were analysed 
using Corning 168/2 blood gas analyzer. The 
parameter recorded were umbilical arterial anrl 
venous pH, PC02, bicarbonate and base excess. 
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RESULTS 

Elective caesarean section deliveries were 
performed on 75 mothers (total) in this study of 
which 15 patients were under spinal anaesthesia, 30 
patients in each group under general anaesthesia. 
None of the women in this study were in labour. 
Relationship between one minute APGAR score, 
Umbilical arterial pH and mode of anesthesia were 
recorded (Table 6) and were grouped into 
Asphyxiated (APGAR 1-3) depressed (APGAR 4-
6), acidotic but vigorous (7-10). In all three groups 
none of the infants were asphxiated, in the general 
Aneaesthesia group, four ( 4) infants in Halothane 
a;1d four ( 4) infants in isoflurane group had APGAR 
score between 6-7 at one ( 1) minute and in spinal 
anesthesia group only one (1) baby had APGAR 
score of 7 at one minute. Rest of the infants 26 in 
each general anaesthesia group & 14 in spinal group 
had APGAR score between 8-10 at one minute and 
1Oil0 at 5 minutes. 

Table 6: Comparison of arterial blood gases and acid 
base balance, general anaesthesia versus spinal 
anaesthesia (MEAN - SD) 

Halothane lsoflurane Spinal 
{Mcan±SD) {Mcan±SD) {Mean±SD) 

pH 
Arterial 7.28±0.06 7.28±0.060 7.30±0.065 
Venous 7.29±0.07 7.32±0.074 7.31±0.076 

PC02 

Arterial 56.I 1±11.78 35.40±20.33 50.03±6.059 
Venous 52.91 ±10.51 25.76±3.86 51.11±9.28 

P02 

Arterial 19.07±9.96 33.96±20.08 14.83±4.66 
Venous 32.4±16.47 37.47±15.17 21.47±7.77 

Bicarbonate 
Arterial 26.92±5.17 25.76±3.86 25.66±4.40 
Venous 26.95±5.05 25.06±4.05 25.31±4.65 

Base excess 
Arterial 0. 14±1.78 0.21±4.05 0.65±3.22 
Venous 0.18±1.95 0.87±1.95 0.81±3.21 

1. No change in the mean pH level, both (arterial & venous) 
was found in all the three groups at p:i.0.05. 

2. No change in the mean value of base excess was found in 
all three groups p>0.05. 

Umbilical arterial and venous acid base data 
of all infants were tabulated, and were found within 
normal range. 

Table 7, shows the comparison of arterial 
blood gases and acid base balance between general 
& s·pinal anaesthesia. No change was observed in 
the mean value of base excess, PC02, Pa02 and 
bicarbonate. Analysis of variance was applied. The 
difference was not significant statistically P <0.05. 
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Table 7: Arterial blood gases and acid base balance in 
the normal newborn vaginal delivery 

Umbilical artery Umbilical vein 

pH 
Mean 7.242 7.320 
Range 7.111 -7.375 7.178-7.414 

PC02 (mmHg) 
Mean 49.1 37.8 
Range 35-60 26-52 

P02(mmHg) 
Mean 15.9 27.4 
Range 7-23 15-40 

Bicarbonate 
Mean 18.7 20 
Range 14-21 15 .5-22.5 

Base excess 
Mean 1.2 1.0 
Range 0.8-1 .2 0.9-1.5 

This table shows the arterial blood gases and acid base balance 
in normal vaginal delivery. 

DISCUSSION 

Cord blood acid base analysis revealed 
similar results for arterial pH and base deficit in all 
study groups. Almost all of the depressed infants 
had . arterial pH value above 7 .20 and th us showed 
no biochemical evidence of birth asphyxia2

• Several 
studies have shown a direct correlation between 
respiratory depression and prolongation of the 
induction delivery interval during jnhalational 
Anesthesia. Nitrous oxide is blamed to be the agent 
most liable to cause neonatal depression3

• It has 
been demonstrated, how ever that prolonged uterine 
incision - delivery time during caesarean section can 
have a profound effect upon the infant4• Intervals 
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that exceed 3 minutes are likely to be followed by 
respiratory depression secondary to asphyxia. But in 
this study the time interval between uterine incision 
- extraction of the baby was not more than 2 
minutes. 

Obstetric complications can have a profound 
influence upon the infant's condition and these may 
play a decisive role in the selection of anaesthesia5

. 

Therefore a matched cohort of patients was chosen 
in an attempt to eliminate as many complicating 
obstetric factors as possible. Only women 
undergoing an uncomplicated elective C. section 
were selected. None was in labour. 

Anaesthesia induced respiratory depression in 
the neonate after C. Section delivery, although is 
usually transient, but undesirable. Since general 
Anaesthesia remains essential in most cases, so the 
steps taken should lead to improvement in the 
condition of the infant at birth and lessen the need 
for active resuscitation. Neonatal resuscitation is not 
witho ut risk: iatrogenic laryngospasm, trauma to the 
upper airway, pneumothorax and tracheal 
perforations are all recognized hazards6

•
7

•
8

. The 
administration of the drugs such as naloxone, 
Adrenaline, sodium bicarbonate, oxygen are 
potentially dangerous if the clinician 1s 
inexperienced. 

None of the infants in this study required any 
vigorous resuscitation, only clearing the airway and 
oxygen inhalation was done. 

CONCLUSION 

Although this is a small study, it does seem to 
favour the regional block as the procedure of choice 
for the well being of the infant delivered through 
caesarean section. 

APGAR was amongst the first to report that 
babies delivered by caesarean section under spinal 
block were, in general, more vigorous at birth, than 
those whose mothers had isoflurane. 

I. 
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