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ALTHOUGH GREAT STRIDES have been made in the reduction of perinatal mortality 
and morbidity, this problem occurs daily in delivery rooms throughout North 
America. In 1965, Care and Nelson, 1 in reviewing 965 caesarean sections found 
double the neonatal mortality after operative delivery, compared to vaginal de- 
livery (3.4 per cent vs 1.7 per cent). A study published by the Ontario Depart- 
ment of Health, 2 revealed a perinatal mortality rate of 47.8 per 1,000 elective 
caesarean sections. This is more than double the rate for cephalic vaginal delivery. 
Further, this study revealed that during all caesarean sections the perinatal 
mortality during general anaesthesia was 57.9 per 1,000 births while this number 
was 26.0 with conduction anaesthesia, The incidence of infant depression per 100 
live births was 22.9 and 9.5 during general and conduction anaesthesia respec- 
tively. 

A great many investigators have been interested in the effects of general and 
conduction anaesthesia on maternal and foetal acid-base parameters. Low, 3 com- 
pared the acid-base status of the newborn infant delivered by elective caesarean 
section during epidural and general anaesthesia. Other authors 4 have compared 
spinal versus epidura] anaesthesia. Observations on the use of nitrous oxide, oxygen 
and suecinylcholine anaesthesia, n,6 and epiduraF anaesthesia have been published. 

We present observations on three groups of thirteen parturients and neonates at 
delivery during elective caesarean section. One group received thiopentone, 
nitrous oxide:oxygen and suceinyleholine. The other 26 patients received epidural 
anaesthesia. Results of acid-base and metabolic studies of both mother and infant 
are discussed, and conclusions are drawn regarding which of these commonly 
used techniques is preferred. 

METHODS 

Thirty-nine women who received anaesthesia for caesarean section were stu- 
died. Thirteen patients received general anaesthesia while twenty-six were given 
epidural analgesia. One half of the patients who received epidural anaesthesia 
breathed 100 per cent oxygen via a Magill circuit and face mask for at least ten 
minutes before delivery. 

Premedication consisted of atropine sulphate 0.4 mg intramuscularly one hour 
prior to operation. 

Epidural anaesthesia 
With the patient in the sitting position a No. 16 gauge Tuohy needle was in- 

serted into the epidural space between the third and fourth lumbar vertebrae 
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using the loss of resistance technique. 8 Three millilitres of sterile saline were in- 
jected through the needle to open the epidural space, and a polyvinyl catheter 
was inserted one needle-length. The patient was then placed in the supine posi- 
tion. A No. 19 gauge Buttertty~* needle was placed in a radial artery after local 
infiltration of the overlying skin with 0.2 ec of 1 per cent procaine. An intra- 
venous infusion of 5 per cent glucose in water was started in the opposite arm. 

After a sample of heparinized arterial blood was obtained for control studies, 
analgesia was initiated by injecting 2 per cent lidocaine with 1:200,000 epinephrine 
through the epidural catheter. 

General anaesthesia 
Prior to induction of anaesthesia, an intravenous infusion of 5 per cent glucose 

in water was started, and the radial artery was cannulated in the same manner as 
in the epidural group. A sample of heparinized arterial blood for control studies 
was obtained. 

All patients were pre-oxygenated with 100 per cent oxygen for three minutes 
through a Magill circuit and face mask. The patients were induced with a "sleep" 
dose of 2.5 per cent thiopentone, followed by intravenous suceinylcholine, 1 rag/ 
kg body weight to facilitate endotracheal intubation. Respiration in all patients 
was controlled using a Bird Mark vnr respirator. Utilizing a Wright respirometer, 
tidal volumes of approximately 7.5 ec 'kg with respiratory rates of 16-18 per 
minute were established. The respirator was adjusted as required to maintain 
necessary tidal volumes. Anaesthesia consisted of nitrous oxide:oxygen (5:2 litres) 
and an infusion of 0.1 per cent sueeinylcholine to produce adequate muscle 
relaxation. 

At delivery a heparinized sample of maternal arterial blood was obtained in all 
groups. A doubly clamped section of umbilical cord was acquired prior to placen- 
tal separation, 

Maternal control and delivery samples were placed in ice and analysed within 
the hour for arterial oxygen and carbon dioxide tensions, and pH, from which 
standard bicarbonate and base excess were derived. Blood gas analyses were 
obtained on umbilical venous and arterial blood specimens. 

The condition of the infants was rated by Apgar scores 9 at one and five minutes 
after birth. The time from delivery to sustained rhythmic respirations (TSR) in 
each infant was noted. 1~ 

The elapsed time from induction of anaesthesia was recorded (T-D). Blood 
pressure was registered throughout surgery, using a sphygmomanometer cuff and 
auscultation. Control, 5 minute post induction, and delivery mean blood pressures 

2 Ps + 3 Pd 
were calculated using the formula where Ps and Pd are systolic and 

5 

diastolic pressures respectively. Three to six mg of methamphetamine were given 
intravenously when a vasopressor was required. 

Foetal blood samples were placed in ice and analysed within the hour in dupli- 
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cate for pH using the micro-Astrup method, u Carbon dioxide tension and base 
excess were obtained with the aid of the Siggaard-Andersen nomogram? 2 Oxygen 
tensions were determined with a Clark electrode, as 

Maternal blood samples were analysed in duplicate for pH, Poe, Pcoz using an 
Instrumentation Laboratories Inc analyser, Model 113. Standard bicarbonate and 
base excess were determined with the Siggaard-Andersen nomogram. 12 

Statistical methods 
A discriminant analysis of the foetal results obtained from the three regimes of 

anaesthesia, was carried out using the BMD program 07M. It was clear from this 
that the two discriminant functions were initially separating the general anaesthe- 
tic group of neonates from the epidural groups, and only secondarily, and vir- 
tually independently, distinguishing the two epidural series. The analysis was 
carried out again in an orthogonal fashion using the BMD program 02R to allow 
examination of the discriminants at various steps. In addition a discriminant 
analysis was carried out utilizing maternal values. 

RESULTS 

Table I indicates the mean body weight, mean dose of thiopentone, mean time 
from injection of thiopentone or lidoeaine to the moment of delivery (T-D). The 
mean blood pressure prior to initiation of anaesthesia, 5 minutes after induction 
and at delivery are also shown in Table I. In both epidural series at the 5-minute 

TABLE I 
THE MEAN BODY WEIGHTS, DOSE OF THIOPENTONE OR LIDOCAINE, BLOOD 
PRESSURES, AND ELAPSED TIME TO DELIVERY (T - -  D) IN THE THREE GSOUPS 

OF PATIENTS ( ) ___~ -4- SD 

Mean Matepnal Wei9ht 

(k9) 

EPIDURAL-OXYGEN 

66 (10) 

EPIDURAL-AIR 

73 (11) 

Mean Dose Thiopentone 

(mo) 

Mean Dose Lidocaine 310 (32) 316 (25) 

(m9) 

93 (13) 
76 (14) 

90 (12) 

28.8 (it.o) 

Mean Blood PPessuPe 
(mm nO) 

Control 

5 min, Post Induction 

DelivePy 

Time to Del ivePy-  

Minudcee (T,D.) 

94 (12) 
70 (9) 
90 (9) 

26,0 (6.2) 

GENERAL ANAESTHESIA 

69 (11) 

2~9 (55) 

95 (3o) 

99 ( t8) 

99 06 )  

2o.9 (6.o) 
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mark, mean blood pressure decreased appreciably from control levels. Prior to 
delivery, the blood pressure was easily corrected to pre-operative levels by left 
uterine displacement and/or intravenous methamphetamine 3-6 mg intravenously. 
The N20:O2 group did not reveal this tendency towards hypotension. 

Mean control and delivery maternal arterial blood-gas determinations are 
shown in Table II. Diseriminant analysis of the control variables reveals that the 
three groups of patients were comparable prior to anaesthesia. Similar analysis 
of the delivery variables showed that the Po2 of the epidural-oxygen group and 

TABLE II 
T H E  RESULTS OF M A T E B N A L  B L O O D - G A s  ANALYSIS IN THE THREE SERIES OF 

CONTROL 

EP IDURAL- 

OXYGEN 

Po 2 80 ( I I )  

MM HG 

Pco 2 2~ (~) 
MR ItG 

pH 7,440 ( .036)  

;2~ 
EXCESS ] MEq/L I - 4,146(3,221)  

PATIENTS ( ) = "+" SD 

[qE,~. MATERNAL ARTERIAL BLOOD-GAS ANALYSIS 

EPIDURAL-AIR 

76 (8) 

2s (6) 

7,465 (.o61) 

- 2.980(I.816) 

GENERAL 

ANAESTHESIA 

sl 0=) 

2~ (~) 

7,490 ( , o 6 6 )  

- 2,762(2,767) 

DELIVERY 

OXYGENEPlDURAL - EPIDURAL-AIR 

364 (111) 75 ( t2 )  

2o (~) 2~ (s) 

7,424 ( ,043)  7,431 ( ,083)  

- 4,046(21430) - 4~176 

GENERAL 

ANAESTHESIA 

104 (42) 

32 (4) 

7.383 ( ,081)  

- 4.946 (4 ,10 t )  

E E 
E 

E E 
E 

�9 t~ G E E 

(~ G 
t -  E E 

O 
"E  G GG G O 
u e o 

i:5 G O O 
G O 

"O E O 
t- G O 
O 
g o 

O 
O 

O 

G 

First Discriminant 

FICURE 1. The three-way discriminant analysis of the results 
obtained from foetal blood-gas analysis, indicating that the 
three series of results are separate and identifiable. 
G = General anaesthesia; E = Epidural-air, 
O = Epidural-oxygen. 
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the Pco2 of the N20:O2 series were significant measurements differentiating the 
three groups of patients. 

Figure 1 illustrates the results of the three-way discriminant analysis carried 
out on the results obtained from foetal parameters at delivery. The infants in the 
general anaesthetic (G), epidural-oxygen (o), and epidural-air (E) are clearly 
separated into groups, indicating that statistically each group of neonates is dif- 
ferent and identifiable on the basis of the variables measured in this study. 

Table III outlines the summary of the mean foetal blood-gas analysis. Apgar 
scores and time to sustained respirations are shown in Table IV. 

Orthogonal two-way discriminant analysis of the foetal parameters in the 
epidural and general anaesthetic series selected seven variables which helped 
distinguish the two groups of infants. These are the umbilical venous Poe and 
Pcoe; umbilical arterial pH and Pcoe, and base deficit; the one minute Apgar 
score and the time to sustained rhythmic respirations. 

Similar two-way discriminant analysis of the epidural-oxygen and epidural-air 
series selected five variables which differentiated the two sets of results. These 
measurements are umbilical vein Poe, umbilical artery Poe, Pco2 and base excess, 
and the TSB. 

TABLE III 
THE RESULTS OF FOETAL BLOOD-GAs ANALYSIS ( 

MEAN EETAL BLOOD-GAS ANALYSIS 

)----__SD 

EPIDURAL- 

OXYGEN 

Po 2 

MM HG 

P=o 2 38 (3) 
MM HG 

pH 7,334  ( . 032 )  

BASE 
EXCESS -5,285(2,074) 
MEq/L 

UMBILICAL VEIN 

EPIDIIRAL-AIN GENERAL 

ANAESTHESIA 

35 (6) 2~ (6) 24 (~) 

37 (6) 45 (7) 

7.316 (.o86) 7.275 (.o70) 

-6.854(3.337) 

UUB ILICAL ARTERY 

EPIOURAL - EPIDURAL-AIN 

OXYGEN 16 (6) 

~9 (6) 

45 (6) 43 (9) 

7.278 (.030) 7.268 (.078) 

-6.792(3.008) -6.662(2.517) 

GENERAL 

ANAESTHESIA 

I J4 (8) 

5t (9) 

7.221 (.070) 

-8.085(3.473) -8.o92(3.419) 

TABLE IV 
APGAR SCORES AND TIME TO SUSTAINED RESPIRATIONS ( ) = "4- SD 

APGAR SCORES AND TIME TO SUSTAINED RESPIRATION 

APGAR 
I MINUTE 

5 MINUTES 

TIME TO 
SUSTAINED RYTNMIC 
RESPIRATIONS 
(Seconds )  

s - 

OXYGEN 

8.1(0.8) 

9.6(0.5) 

22.o(~I.5) 

EPIDURAL - 

AIR 

8.2(2,o) 

9.5(~.1) 

4 5 . 5 ( 6 0 . 0 )  

GENERAL 

ANAESTHESIA 

5.5(2.7) 

8.5(~.8) 

167.o(167.o) 
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DISCUSSION 

The high maternal oxygen tensions in the epidural-oxygen series are not un- 
expected, but the mean value of 364.0 (111.0) mm Hg is less than one would 
theoretically anticipate with an inspired oxygen concentration of 100 per cent. 
In a recent study utilizing 50 per cent inspired oxygen, Houle 14 found unex- 
pectedly low maternal oxygen tensions. Others 1~ have confirmed this finding. The 
reasons are likely ventilation-perfusion abnormalities secondary to an elevated 
diaphragm caused by the presence of the foetus in utero, and the insertion of 
abdominal packs and surgical retraction. 

All 3 groups of patients showed respiratory alkalosis prior to surgery. This 
has been noted by others, 16 and is due to alveolar hyperventilation which may be 
hormonally influenced. Iv While there was no change in the mean carbon dioxide 
tensions in the epidural group, the Pco2 in the N20:O2 group increased from a 
control tension of 25.0 (5.0) mm Hg to 32.0 (4.0) mm Hg at delivery. 

Tidal volumes of 7.5 ml"kg 's were chosen in an attempt to minimize the 
alveolar-arterial oxygen gradients found during constant volume ventilation, but 
less than the recommended respiratory frequency of 20 breaths per minute was 
employed to avoid maternal hyperventilation. By preventing further maternal 
hypocapnia, in these cases increasing the Pco2, disturbances of oxygen transfer 
across the placenta and changes in placental blood flow are theoretically 
avoided. 19,20 

An increase in Pco2 in patients who are not strenously hyperventilated has been 
confirmed bv others. 1~ Although the maternal Pcoo at delivery was significantly 
greater than in either epidural series, none of the groups was below the level 
which Moya -~1 considers could cause a reduction in uterine blood flow. 

The higher umbilical venous oxygen tension of the epidural group as a whole 
may not be surprising in view of the fact that one half of these infants were 
exposed to a very high niaternal-foetal oxygen gradient. Newman 22 has shown 
that an increase in maternal oxygen tension of 100 mm Hg or greater is always 
followed by a rise in foetal oxygen tension. Althabe 2a demonstrated an increase 
in foetal tissue oxygen tension when mothers were exposed to high oxygen 
tensions. 

Similarly, the infants in the general anaesthetic series were exposed to higher 
carbon dioxide tensions in the maternal arterial blood. Newman 24 and Stenger 25 
both reported that foetal Pco2 rose as the maternal arterial Pco2 increased. 

The physiology of placental gas exchange has been excellently reviewed. 2~,2v 
The passage of a gas across the placenta is influenced by the following 
mechanisms: 

1. Diffusion in accordance with Fick's equation (surface area, pressure gra- 
dients, thickness of placental membrane, diffusion constant for the particular 
gas). 

2. Rate of uterine and placental blood flow. 
3. Haemoglobin concentrations in maternal and foetal blood. 
4. Pattern of blood flow within the uterus: 

(a) Concurrent 
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(b) Countercurrent 
(c) Multivillous 
(d) Placental shunts 

5. Foetal and maternal oxygen tensions and concentrations- foetal curve lies 
to the left of the maternal curve. 

6. Factors influencing the maternal and foetal oxygen dissociation curves, 
- -pH  and COs transfer. 

We will discuss our results in the light of the last two mechanisms since the 
influence of the other factors is unknown in these cases. The foetal oxygen 
dissociation curve rests to the left of the maternal curve at the same temperature 
and pH (Figure 2). The oxygen dissociation curve shifts to the right with an 
increase in blood hydrogen ion concentration. A shift to the right lowers the 
affinity of haemoglobin for oxygen and results in an increase in oxygen tension. 

,00[  . .  ~ ~ _ 2 ~ .  ~ . . . . .  

0 t / /  8o Fetal 

/ / 
/ / Maternal 

/ / 
~176 / / 

3o~  
20 

io 
i 

I 0 20 3 0 410 510 610 710 810 90 ' I 0 0 

Po 2 -  mm Hg 

Ficum~ 2. The relationship between the foetal and maternal 
oxygen dissociation curves. 

Foetal carbon dioxide and fixed acids diffuse into the maternal blood as it flows 
past the placental gas exchange sites. This has the effect of lowering plasma pH 
on the maternal side of the placenta, thus decreasing affinity of haemoglobin 
for oxygen and increasing Poe (Bohr effect). This loss of CO2 and fixed acids 
from the foetal blood raises foetal pH and causes the haemoglobin dissociation 
curve to shift to the left, thus increasing the ability of the foetus to take up 
oxygen. 

The infants delivered after general anaesthesia had a lower mean arterial pH 
than the epidural group due to a respiratory and metabolic acidosis. It is in the 
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former group that we would expect a greater diffusion of carbon dioxide and 
fixed aeids across the placenta, and therefore a greater shift to the right in the 
maternal oxygen dissociation curve. Although this might well have occurred, any 
advantage the N.,O:O2 group received due to the increased maternal oxygen 
tension was not as important in gas exchange as the extremely high gradient 
produced bv the maternal inhalation of oxygen in one of the epidural groups. 
Other factors must be influencing the passage of oxygen because even though the 
maternal-foetal gradient was greater in the N20:O2 series than in the epidural- 
air series, the umbilical vein Po~ in the latter series was higher. 

It is difficult to explain the difference in the carbon dioxide tensions of the 
mnbilieal vessels in the epidural and general anaesthetic groups. We can consider 
carbon dioxide exchange in terms of the Haldane effect. When blood takes up 
oxygen, its afflnitv with carbon dioxide decreases and carbon dioxide tension 
rises (Figure 3). Foetal blood as it beeomes oxygenated during its passage 
through the intervillous space has an increase Pco., (Figure 3, 2a, to 2b). Con- 
verselv maternal blood, on giving up oxygen during exchange, has a greater 
capacity to hold carbon dioxide (Figure 3, la, to lb) .  This process is partly 
negated bv the concurrent exchange of standard bicarbonate (Figure 3).26 The 
loss of fixed acids from the foetus during placental exchange increases the capa- 
city of the foetal blood for carbon dioxide without change in partial pressure 
(Figure 3, 2c to 2b). 26"27 

Other factors influencing carbon dioxide transfer are similar to those previously 
listed for the transfer of oxygen across the placenta, with the additional con- 
sideration of the placental production of carbon dioxide and fixed acids. 

The epidural group, since it has a higher umbilical venous oxygen tension and 
saturation, has a decreased capacity to combine with carbon dioxide (Haldane 
effect). On the other hand, because this group contains less fixed acids, as evi- 
denced by a higher pH, it can combine with more carbon dioxide without chang- 
ing the carbon dioxide tension. The infant's haemoglobin in the NeO:O_o group, 
being less saturated with oxygen, theoreticallv has a greater number of sites for 
carbon dioxide binding. However, the fact that these infants have a greater 
amount of fixed acid as evidenced by the lower umbilical artery pH and greater 
base deficit means that the umbilical arterial blood has a lesser carbon dioxide 
capacity for that particular oxygen saturation. Since the Haldane effect has a 
greater influence on the carbon dioxide dissociation curve than the effect of shifts 
of fixed acids and standard bicarbonate, the lower carbon dioxide tensions of the 
epidural series could possibly be related to the displacement of the carbon 
dioxide curve. The higher maternal-foetal carbon dioxide tension gradient in the 
N20:O_~ series presumably exerted a greater influence on the umbilical venous 
Pco._, than the other conditions causing a shift in the carbon dioxide dissociation 
curve. The weight of these factors is difficult to assess in view of the influences 
previously enumerated which alter diffusion across the placenta. 

Umbilical arterial blood gas analyses reveal that the general anaesthetie group 
had a relative respiratory and metabolic acidosis. The umbilical arterial blood 
reflects the condition of the neonate. '-'s The statistical method employed distin- 
guished these acid-base differences between the entire epidural group and the 
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PC02 (C02 Portial Pressure)-mmHq 
After Metcalfe, Barrels, Moll, physiol. Rev. 782-838, 1967, Fig. 22 

FzctmE 3. The carbon dioxide curves of maternal ( la ,  b, c) 
and foetal (2a, b, e) blood showing the influence of oxygena- 
tion and standard bicarbonate on the position of the carbon 
dioxide dissociation c u r v e -  
la  uterine arterial blood 
lb  uterine venous blood 
le  maternal b l o o d ; - - v e n o u s  oxygen saturation as lb  and 

arterial standard bicarbonate concentration as la. 
2a umbilical arterial blood 
2b umbilical venous blood 
2c umbilical venous blood; arterial standard bicarbonate con- 

eentration as in 2a. 
Oxygenation of maternal and foetal blood shifts the respective 
carbon dioxide dissociation curves downwards showing a de- 
creased affinity of blood for carbon dioxide; curves shifts from 
lb  to la  and 2a to 2b. 
Raising standard bicarbonate concentration and decreasing the 
level of fixed adds shifts the curves upwards lb  to l c  and 
2c to 2b demonstrating an increased a~nity of blood for carbon 
dioxide. 

N_oO:O2 group. In fact, the base excess of the epidural-air and the N.,O:O2 
groups are similar~ the pH differences being due to the higher Pco2 in the general 
anaesthetic group. 

The lower one minute Apgar scores and the longer time to sustained respirations 
in the N20:O2 group further demonstrates that this group of infants was depressed 
relative to the whole epidural series. 

In comparing the infants delivered after epidural-air or epidural-oxygen anal- 
gesia, the outstanding observations were the differences in the umbilical venous 
and arterial oxygen tensions. The higher umbilical venous Po2 of the epidural- 
oxygen series is due to a very large maternal-foetal oxygen gradient which substan- 
tially aided diffusion of oxygen across the placenta. The other factors influencing 
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the passage of oxygen are of secondary consideration in view of this large oxygen 
gradient. Despite the oxygen utilization which occurred during the passage of 
the blood through the foetal circulation a significantly higher umbilical arterial 
oxygen tension was found in the epidural-oxygen group. This results from a 
greater initial supply of oxygen to the foetus in the epidural-oxygen series and 
the extra margin of oxygen could be of critical importance to the foetus at risk. 

Rorke 15 has shown that the umbilical venous and arterial oxygen tensions rise 
with an increase in maternal oxygen tension, until the inspired oxygen concentra- 
tion is 66 per cent, after which there is a decline in the umbilical oxygen tensions. 
The umbilical venous Po2 of ,35 mm Hg in the epidural-oxygen series is less than 
that found by Rorke 15 and Houle 14 who utilized 66 per cent and 50 per cent 
inspired oxygen concentrations. The reasons for this may be haemodynamic altera- 
tions in the placental vessels protecting the foetus from hyperoxia. 29 

The higher umbilical arterial Pco2 in the epidural-oxygen series is in part due 
to the previously described Haldane effect. The haemoglobin molecule in this 
group of infants carried a greater amount of oxygen thereby dispossessing the 
carbon dioxide molecule of a site of attachment and so increased the Pco2. 

The greater base deficit in the epiduraI-air series is indicative of the anaerobic 
metabolism which occurred in this group. This is probably due to a decreased 
availability of oxygen in these infants. 

The longer time to sustained respiration in the epidural-air group was not re- 
fleeted in a difference in the Apgar scores at one or five minutes. The earlier 
initiation of respiration in the epidural-oxygen group may be secondary to a 
higher arterial Pco2. However, due to the multiplicity of factors involved in the 
onset of respiration in the newborn, 3~ precise reasons cannot be given. 

The incidence of hypotension after epidural anaesthesia for caesarean section 
has been reported as 47 per cent?' Hypotension occurred in six and seven patients 
in the epidural-oxygen and epidural-air groups respectively. 

CONCLUSION 

In considering anaesthesia for elective eaesarcan section, epidural analgesia 
appears to be the anaesthetic of choice in contrast to general anaesthesia. Neo- 
nates born to mothers given epidural analgesia have a lesser degree of acidosis, 
and a better degree of oxygenation which are demonstrated by more favourable 
one minute Apgar and TSR scores. 

Moreover, in comparing epidural-air and epidural-oxygen analgesia, infants 
born in the latter group demonstrated higher venous and arterial oxygen and 
arterial carbon dioxide tensions, while those in the former group had a greater 
degree of metabolic acidosis. The addition of oxygen to the inspired air was related 
to a group of neonates whose acid-base parameters were more acceptable and 
who initiated spontaneous respirations at a shorter interval after birth. 
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R ~ s u ~  

Nous avons 6tudi6 trois groupes de 13 malades et nouveaux-nrs au cours de 
egsariennes 61ectives faites sous anesthrsie avee N20, 02 et 6pidurale. La moiti6 
du groupe fait ~t r6pidurale a requ de l'oxygbne additionnel par masque. 

Nous avons not6 les paramrtres  suivants: Acide-base, score Apgar, le drlai  du 
d6but  de la respiration. 

Pour  la crsarienne 61eetive, ranalgrsie 6pidurale semble 8tre l 'anesthrsie de 
ehoix. Le  groupe des enfants nrs sous 6pidurale a un degr6 d'acidose infrrieur 
et  une meilleure oxygrnation que le groupe n6 sous anesthrsie grnrrale.  

L'addition d'oxygbne augmente les tensions d'oxygbne dans la veine ombilicale 
et dans le sang artrriel, ce qui eonstitue une rrserve additionnelle importante 
d'oxygrne. 
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