September- October, 2014/ Vol 2/ Issue 5 ISSN 2321-127X

Research Article

Effect of various techniques of Anesthesia in elective Caesarian section
on short term Neonatal outcome

Kosam D!, Kosam A%, Murthy M?

'Dr Durga Kosam, Assistant Professor, Department of Anesthesia and Critical Care, Dr Ajay Kosam, Associate Professor,
Department of Pediatrics, *Dr M Madhumita Murthy, Associate Professor & Head, Department of Anesthesia and Critical
Care Chhattisgarh Institute of Medical Sciences, Bilaspur, CG, India.

Address for correspondence: Dr Ajay Kosam, E mail: kosamajay@gmail.com

Abstract

Introduction: The basic aim of obstetric anesthesia is to provide adequate maternal pain relief with no deleterious effect
on mother and newborn. This study aimed to assess the effect of spinal anesthesia, epidural anesthesia and general anesthesia
using thiopentone sodium as induction agent on neonates delivered after elective caesarian section. Materials and
Methods: This is a prospective descriptive study at a tertiary care teaching hospital from June 2013 to May 2014. 60 cases
of elective caesarian section admitted in Department of Obstetrics and Gynecology were studied. Patients were randomly
divided into 3 groups each of 20 cases. Group 1 received spinal anesthesia, group 2 epidural anesthesia and group 3 general
anesthesia. Neonatal outcome was assessed in relation to anesthetic techniques used. Results: The mean Apgar score at 1
min was lower in GA group (7 +/- 1.025) than in spinal anesthesia group (8.1+/- 0.78) and epidural anesthesia group (8.35
+/- 0.745). Total 3/60 (5%) neonates required resuscitation at birth all of which were in GA group. Induction delivery
interval of < 5 min and > 20 min was associated with need for resuscitation at birth. Moderate depression of neonates (1
min Apgar score of 4-6) was observed in 2/20 (10%) neonates in group 3. Conclusion: Neonates born by elective LSCS
under GA have lower 1 min Apgar scores. Induction delivery interval of <5 min and > 20 min is associated with need for
resuscitation at birth in neonates in GA group. These effects can be minimized by maintaining the ID interval between 5 —
15 minutes.
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Introduction

US the overall cesarean section rates increased by 14%
from 1998 to 2001 as a result of a 13% increase in

The choice of anesthesia for cesarean section depends
upon indication for operation, its urgency, patients and

obstetrician preferences and anesthesiologist. Either of
the general, spinal anesthesia and epidural anesthesia is
not ideal for cesarean section because each has
advantages and risk to both mother and fetus. However
the aim of anesthetist is to choose the method which is
safest and most comfortable for the mother, least
depressant to the newborn and which provides optimal
working conditions for the obstetrician [1]. The outcome
of anesthesia either spinal or general depends upon the
condition of the mother and more importantly effects on
newborn. APGAR score is the best parameter to assess
the immediate condition of the baby. Over the past few
decades, there has been a tremendous increase in the
number of deliveries performed by cesarean section in
most industrialized countries. In the
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medically indicated primary cesarean section and a 53%
increase in the rate of elective primary caesarian section
[2]. Because of this global increase in cesarean section
rates, more attention is being paid to their outcomes. The
effect of type of anesthesia on neonates is less clear, with
some studies showing no difference in neonatal outcome
between the two groups and others maintaining that
neonatal outcome are better with regional anesthesia than
with GA. In a recent extensive review, Afolabi et al [3]
concluded that “there was no evidence from the review to
show that regional anesthesia is superior to GA in terms
of major maternal or neonatal outcomes”.

The purpose of the present study was to determine the
effect of regional and general anaesthesia in elective
cesarean section on neonatal outcome in terms of need
for resuscitation at birth, Apgar scores and
neurobehavioral score.
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Material and Methods

This study was carried out at Chhattisgarh Institute of
Medical Sciences hospital Bilaspur from June 2013 to
May 2014. This study was performed on 60 healthy full
term patients presenting for elective lower segment
cesarean section.

Pregnant women with a diagnosis of preeclampsia or
eclampsia, with heart disease or taking any chronic
medications other than prenatal vitamins, fetal distress,
previous exhaustive labor, underlying medical conditions
like diabetes mellitus or considered to have high-risk
pregnancies were excluded.

Patients were randomly divided into 3 groups each of 20
cases according to the anaesthetic technique used using
sealed envelopes opened by the
anesthesiologist before the surgery. In group 1 LSCS was
performed under spinal anesthesia, group 2 received
epidural anaesthesia and group 3 patients were induced
with general anaesthesia using thiopentone sodium as
induction agent. The groups were similar in regard to age,
weight and height variables. Indications for cesarean
section LSCS,  cephalopelvic
disproportion, abnormal presentation, post maturity and
rupture of membranes for more than 24 hours. Total 60
patients were included and a written consent was taken
from each patient.

which  were

were  previous

Method for General Anaesthesia

An infusion of RL was started in all patients prior to
induction of anesthesia. Patients were preoxygenated
with 100% oxygen for 3 min. followed by induction with
4-5 mg/kg thiopental and 2mg/kg succinylcholine.
Oxygenation was continued till full effect of Sch
appeared.

Trachea was intubated with cuffed tube. No volatile
anaesthetic agent was given prior to delivery of baby.
Analgesia was maintained with oxygen and nitrous
oxide. In some cases Atracurium was given prior to
delivery of infant.

Method for Spinal Anesthesia

Patient was preloaded with 1000 ml of RL solution.
Patient was placed in lateral position and space between
3rd and 4th lumbar spine was identified and marked.
After taking all aseptic measure lumbar puncture was
done with 24 - 25 gauge pencil point spinal needle and
hyperbaric Bupivacaine 0.5%, 2.2 — 2.5 ml was
administered .Immediately after injection of Bupivacaine
patient was placed in supine position.
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Method of Epidural Anaesthesia

All EA patients were prehydrated with 500 mL lactated
Ringer’s solution before induction of anesthesia. EA was
performed with the patient in the lateral position at the
L2-3 or L3-4 intervertebral space using a midline
approach by loss of resistance to saline. The catheter was
introduced 3 to 4 cm beyond the tip of the Tuohy needle
in all patients. The needle was then removed, the catheter
secured to the skin, and the patient placed in the supine
position with left uterine displacement. Then, 12 mL
0.5% Bupivacaine without epinephrine was injected after
a test dose. Additional 4-mL doses of Bupivacaine were
injected into the catheter until a bilateral T4 block
(pinprick) was established. CS was started soon after an
adequate epidural block was established.

Monitoring was done for the pulse, N.I.B.P., oxygen
saturation, ECG and urinary output. During every

cesarean section under general or regional anaesthesia

time of induction, time of incision to skin, time of
incision of the uterus and time of delivery of baby was

recorded.

All neonates were assessed immediately after birth by a
pediatrician to determine the need for resuscitation.

Neonatal resuscitation was performed by a pediatrician

as per American Academy of Pediatrics and American

Heart

emergency cardiovascular care of newborn [4].

Recording of Apgar score

Association’s

International

Guidelines for

In this study Apgar score of all 60 neonates were recorded
by a Pediatrician. Apgar scores were recorded at 1 minute
and 5 minutes after delivery. Birth weight of every baby

was recorded.

Apgar score

Sign 0 1 2

Heart rate Absent < 100/min >100/min

Respiratory | Absent Weak cry, Good strong

effort hypoventilation | cry

Muscle tone | Limp Some flexion of | Well flexed,
extremities active motion

Colour Blue or Body pink with | Completely

pale blue extremities | pink
Reflex No Grimace Cough/sneeze
irritability response

Neurobehavioral assessment of newborn

Neurobehavioral assessment of newborn was done by
Scanlon early neonatal neurobehavioral scale [S] which

includes-
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Test for muscle tone:
1. Pull tosit

2. Arm recoil

3. Truncal tone

4. General body tone

Test for primitive reflexes:
1. Rooting reflex.

2. Sucking reflex.

3. Moro reflex

4. Placing reflex.

Results

Pie chart 1: Indications of Cesarean section
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Test for response to external stimuli:

1. Pinprick.
2. Sound.
3. Alertness

Scoring was done as —

0 = absent response.

1 = weak/delayed response.
2 = Normal response

3 = Strong response.

Rupture Nonprogressive
memb. > 24 hr labour
Post 2% 5%
maturity

12%

B Contracted Pelvis

B Previous LSCS

H Abn Presentation

W Post maturity

M Rupture memb. > 24 hr
= Nonprogressive labour

Most common indication for elective LSCS was previous LSCS (37%) followed by contracted pelvis and abnormal

presentation (22%) and post maturity (12%).

Table 1: Apgar scores at 1min and 5 min intervals in group 1(SA), group 2(EA) and group 3(GA).

At 1 minute At 5 minute
Apgar
Score SA group EA group GA group SA group EA group GA group
n=20 n=20 n=20 n=20 n=20 n=20
=7 20 20 17 20 20 20
<6 0 0 3 0 0 0

The mean Apgar score at 1 minute was 8.1 +0.78, 8.35+0.745 and 7.0 + 1.025 in group 1, group 2 and group 3 respectively.
All neonates delivered by elective LSCS under spinal anesthesia and epidural anesthesia had 1 min Apgar score of > 7,
whereas 3/20 (15%) neonates in GA group had 1 min Apgar score of < 6.

GA for elective LSCS results in moderate depression of newborn at 1 min (Apgar score 4-6) but 5 min Apgar scores are
normal. This suggests that the effect of GA on neonates is transient and there is no significant difference between the effects
of general anesthesia and regional anesthesia on Apgar score of neonates at 5 minutes interval, born after full term elective
cesarean section of healthy patients.
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Table 3: Induction Delivery / Incision Delivery Interval in group 1, group 2 and group 3.

I D Interval SA group EA group GA group Total = n (%)
<5 min 2 1 3 6 (10)

5 —15 min 14 18 15 47(78)

>15 min 4 1 2 7(12)

ID interval was 5 — 15 min in 78% cases. 12 % cases had ID interval of > 15 min and 10% cases had ID interval of <5 min.
Table 4: Relation of Induction- delivery interval to Apgar score at 1 min with different Anesthetic techniques

All neonates with ID interval of 5-15 minutes had 1 min Apgar score of > 7 irrespective of the anesthetic technique used
for elective LSCS.2 neonates in GA group with ID interval of <5 min and 1 neonate in GA group with ID interval of > 15
min had moderate depression with 1 min Apgar score of < 6. ID interval of <5 min and > 15 min is associated with moderate
neonatal depression with 1 min Apgar score of 4-6 in neonates born by elective LSCS under GA. ID interval has no effect
on Apgar score of neonates in SA and EA group.

Table 5: Relation of Induction —delivery interval to Apgar score at 5 min with different Anesthetic techniques

ID Interval SA group EA group GA group
Apgar score at 1 min Apgar score at 1 min Apgar score at 1 min
=7 <6 =7 <6 27 <6
<5 min 2 0 1 0 1 2
5-15 min 14 0 18 0 15 0
>15 min 4 0 1 0 1 1

ID interval has no effect on 5 min Apgar score in neonates in group 1, 2 or 3. All neonates had 5 min Apgar score of > 7.

Table 6: Relation of various anesthetic techniques & need for resuscitation at birth.

Anesthetic techniques used No of cases requiring resuscitation at birth %
Group 1( SA) 0/20 0
Group 2 (EA) 0/20 0
Group 3 (GA) 320 15

Total of 3/60 (5%) newborns required resuscitation at birth. All 3 neonates requiring resuscitation at birth were delivered
by LSCS under GA. 2 out of 3 neonates requiring resuscitation had poor respiratory efforts and decreased tone at birth.
They were managed by performing initial steps of resuscitation and providing free flow oxygen without IPPV.1 out of 3

neonate requiring resuscitation was managed with initial steps of resuscitation followed by bag and mask ventilation for 30
secs.

Elective LSCS under GA is associated with need for resuscitation at birth, however all neonates requiring resuscitation
recovered completely within 1 min of birth. None of the newborns in group 1 and 2 required resuscitation.
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Table 7: Relation of Induction delivery interval to need for resuscitation at birth
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ID Interval No of cases in GA group | Total no. of cases in GA | %
requiring resuscitation at | group
birth
<5 min 2 3 66
5-15 min 0 15 0
>15 min 1 2 50

ID interval of < 5 min and > 15 min in GA group was associated with need for resuscitation at birth in 2 out of 3 (66%)
cases and 1 out of 2 (50%) cases respectively.

Table 8: Relation of Early neonatal neurobehavioral score at 1 hour to Anesthetic technique used.

Anesthetic technique used Early neonatal neurobehavioral score (ENNS) at 1
hour ( Mean % SD)

Spinal Anesthesia 30+£1.3

Epidural Anesthesia 28.4+1.93

General Anesthesia 28.3+1.76

Early neonatal neurobehavioral score (ENNS score) for all the items i.e. pull to sit, arm recoil, truncal tone, general body
tone, rooting reflex, sucking reflex, placing reflex, moro reflex, pin prick, sound and alertness at 1 hour after delivery was
comparable in all the three groups (SA = 30+1.3, EA= 28.4+1.93, GA=28.3+1.76) suggesting that neurobehavioral
alterations do not occur after elective LSCS irrespective of the anaesthetic technique used.

Discussion

Delivery of baby by cesarean section has become
increasingly common. However the choice of anaesthetic
technique remains controversial. No technique is ideal
for cesarean sections and both general and spinal
anaesthesia have certain advantages and disadvantages.

The results of our study shows that neonates delivered by
elective cesarean section under spinal and epidural
anaesthesia have higher mean 1 min Apgar scores as
compared to GA group. GA for elective LSCS results in
moderate depression of newborn at 1 min (Apgar score
4-6) but 5 min Apgar scores are normal. This suggests
that the effect of GA on neonates is transient and there is
no significant difference between the effects of general
anesthesia and regional anesthesia on Apgar score of
neonates at 5 minutes interval, born after full term
elective cesarean section of healthy patients.

Comparisons of the condition of neonates delivered by
elective cesarean section under general and spinal
anaesthesia have demonstrated better clinical outcomes
with regional anesthetic techniques. There are some
conflicting results regarding the Apgar scores of babies
born to mothers submitted to different anesthesia
applications. Similar to our study three studies [6-8]
documented the mean Apgar score at 1 min of babies
born to mother submitted to EA or GA and reported that
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scores were significantly lower among babies delivered
by mothers submitted to GA. However, Kolatat et al [7]
and Kavak et al [9], when comparing spinal with general
anesthesia, noted that there was no difference in mean
Apgar score at 1 min. A similar trend was noticed with
Apgar scores at 5 min in two studies [6, 8] comparing EA
with GA, which reported significantly lower scores
among babies in the GA group. However, when
comparing the Apgar score at 5 min of babies born to
mothers submitted to spinal anesthesia and to GA,
Kolatat et al [7] and Kavak et al [9] did not find any
differences between groups.

Krishnan et al [10] studied two groups of patients; one
received general anesthesia and other spinal anaesthesia
and found that no significant difference was seen in the
mean | minute Apgar scores in the two groups; however
more neonates of the general anaesthesia group appeared
depressed soon after birth, needing free flow of oxygen
and bag and mask ventilation.

Scott W Roberets et al [11] observed that ‘although it is
widely believed that regional anaesthesia was safer than
general anesthesia for the newborn, our results on normal
term pregnancies suggested that no anaesthetic method
was necessarily hazardous or safer than another and that
each method had its own liabilities’. Inhalational agents
necessary for general anaesthesia could depress the
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newborn. However similar effects were seen with spinal
anesthesia, probably because of the occasionally severe
fetal academia.

A study done by Scott W. Roberets [11] and others
concluded that there is statistically significant risk of fetal
academia of varying severity with the use of regional
anaesthesia in women delivered by cesarean without
labor. Umbilical artery blood pH values less than 7.10
were observed in 4% of fetuses, among whom 1% had pH
values less than 6.99.

On the other hand no infant had pH values less than 7.10
when general anaesthesia was used. They also concluded
that the prevalence of low pH values was significantly
increased in those infants exposed to any of regional
anesthetic techniques compared to general anaesthesia.
Similar results were also documented by Petropoulos G
et al [12] who noted that pO2, O2 saturation and umblical
artery pH were higher when GA was administered
compared to regional anaesthesia.

In our study it was observed that ID interval of < 5 min
and > 15 min is associated with moderate neonatal
depression with 1 min Apgar score of 4-6 in neonates
born by elective LSCS under GA. This may be due to
higher degree of fetal acidosis as a result of longer
duration of anaesthesia. Patients who receive GA have a
relatively higher level of circulating catecholamine’s
(response evoked by handling the uterus) causing a
reduction in placental blood flow thereby leading to
acidosis, the effect occurs for prolonged time when ID
interval increases

These results can be explained on the basis of anaesthetic
agent used. Sodium thiopentone reaches the fetus in
seconds and begins to approach equilibrium between
maternal circulation, umbilical vein and artery within 2-
3 minutes.

But as the uterine contractions are absent and cord
compression less frequent in cesarean section, level of
drug increases at the onset of anaesthesia and then falls at
a rate determined by redistribution combined with
maternal and fetal metabolism and excretion [13]. This
results in higher level of barbiturates for shorter induction
delivery interval and therefore it has been proposed that
ID interval should be > 5 min [14].

There are different opinions about the ideal time at which
the fetus should be delivered after induction of
anaesthesia. Many workers have recommended that
delivery is best completed 6 - 8 minutes after induction
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of general anaesthesia as nitrous oxide could cause
neonatal depression by diffusion through the placenta.

Dutta et al [15] observed that in absence of hypotension
there is no change in Apgar scores or acid base status with
prolonged induction to delivery interval in spinal
anaesthesia.

Morgan et al [16] described that long skin incision-to-
delivery time more than 8 minutes and uterine-incision-
to delivery time more than 180 seconds have been
associated with fetal hypoxia and acidosis regardless of
the type of anaesthesia.

Regarding early neonatal neurobehavioral score, similar
to our study Kolatat et al [7] and Li et al [17] revealed no
difference in neurobehavioral score in babies whose
mothers received regional and general anaesthesia.

However several studies have reported neurobehavioral
changes in neonates in relation to different anaesthetic
techniques used. Sener et al [18] documented that
neurologic and adaptive capacity scores at 2 and 24 h
were higher in epidural anaesthesia group as compared to
general anaesthesia group. Kangas et al noted that
neonates delivered by epidural anaesthesia scored lower
on rooting at the age of 3 hours.

Conclusion

Anaesthesia in cesarean section presents a special
problem because the anesthetic agents and techniques act
on mother as well as on newborn directly or indirectly.
There is no technique that acts selectively without side
effects on mother and newborn.

Elective LSCS under general anesthesia is associated
with need for resuscitation immediately after birth and
lower 1 min Apgar scores with moderate depression of
neonates. However 5 min Apgar score and
neurobehavioral response of neonate at 1 hr after birth
was not significantly different in babies delivered by
elective LSCS under general anesthesia.

The effect of general anaesthesia on short term neonatal
outcome can be minimized by maintaining an induction
delivery interval of 5-15 min.

Elective LSCS under general anesthesia is reasonably
safe and has transient effects on newborn with no
significant short term outcome if adequate ID interval is
maintained and a personnel trained in neonatal
resuscitation is available at the time of birth.
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