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Enough is Enough

While a parturient is undergoing cesarean section under neuraxial
anesthesia does it make much of a difference to the fetus if she receives

supplemental oxygen via nasal cannula at 2 liters per minute or by way of a

venturi mask at 10 liters per minute?

Surprizingly, evidence seems to tell us that it makes very little
difference to the fetus wether she breathes room air or receives an FiO2 of
1.0. Underpinning this contention is a study which randomized forty-four
healthy parturients to breathe either 21% (air group) or 60% oxygen(oxygen
group) intraoperatively via a ventimask. What this study revealed was
that at delivery, the oxygen group in comparison to the air group had a greater
but really not significantly or clinically different umbilical venous PO2
[4.8 vs 4.0 kPa*; mean difference 0.8 kPa, 95% confidence interval 0.0-1.5
kPa, P=0.04] (1). A companion study reinforced this finding when it was
shown that mean umbilical venous oxygen content duing general anesthesia
for cesarean section at delivery was 7.6 kPa vs 4.7 kPa vs 4.0 kPa when the

parturient received a FiO2 of either 1.0, 0.5 or 0.3, respectivley. Again the
difference in the values was considered clinically and statisticaly insignificant. Moreover apgar scores as
well as neonatal neurologic and adaptive capacity scores were similar between the groups(2). And if this
is not enough to give you pause, consider that recent reports have speculated that supplemental maternal
02 during C/S may actually be detrimental to both mother and fetus because high inspired oxygen
concentrations tend to increase free radical formation and lipid peroxidation. Frankly I’'m not certain
what this means but those in the know seem to feel that free radicals may cause depletion of the
neonate’s intrinsic antioxidant systems and thus weaken the infant’s ability to withstand
any subsequent neonatal insult (3).

Okay, fair enough. Does this mean that the parturient should never be given supplemental
oxygen? Well,not to my way of thinking especially when it has been shown that supplemental oxygen
given to the parturient under epidural anesthesia improvesfetal oxygen stores and acid-base status during
cesarean section (4). And in my mind, if the fetus has been compromised at any time during the
parturient’s labor, I’'m going to do my best to improve fetal well being and if giving oxygen to mother
offers that hope, then that is what I’m going to do. But how much oxygen does one give?
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Well, fortunately researchers have actually set out to answer this question. One study in particular(4) examined
the effects of administering various concentrations of oxygen to 40 healthy patients undergoing elective
cesarean sections under lumbar epidural anesthesia. In this study, patients were divided into four equal groups
and each group inhaled oxygen at a FIO2 of 0.21,0.47,0.74 (in nitrogen), or 1.0. What they found reinforces
my contention that under neuraxial anesthesia, the parturient should minimally receive an FiO2 of 60%. What
they found was that at delivery, even though maternal PaO2 levels increased from 96 +/- 4 (1 SE) torr during
exposure to to a FIO2 of 0.21 to 232 +/- 6,312 +/- 16, and 423 +/- 6 torr while breathing FIO2 of 0.47,0.74
and 1.0, respectively, umbilical vein PO2 levels increased from 28 +/- 1 to 36 +/- 1.5,41 +/- 1.3 and 47+/- 1.2 .
Not a big increase, you say? Consider that under normal conditions, that is, when the parturient is

walking around, not in labor or under the influence of anesthesia, fetal umbilical venous PO 2 is about
35mmHg. But labor and any anesthetic intervention changes this maternal-fetal dynamic. Umbilical venous
content begins to fall. And it behooves us, as anesthesia practitioners, to maintain umbilical venous PO?2 to as
close as normal as possible and giving 2 liters per minute nasal oxygen just doesn’t fit the bill. And by the way,
the concern about producing oxygen free radicals by administering high FiO2 is, in my opinion, being a bit too
obsessive when you consider that there are several alternative pathways to producing free radicals. For
example, increased concentrations of lipid peroxides have occured during prolonged labour, fetal distress,
oligohydramnios and tight nuchal cord entanglement (5-10). Furthermore, I think the study by Khaw et al. (11)
assuages this concern about too much oxygen. In their study of 131 women undergoing emergency c-section
using regional anesthesia, 60% oxygen administered via a venturi-type face mask to the parturients not only
increase umbilical venous blood oxygen content but failed to produce lipid peroxidation** in either the mother
or fetus.

*] kPa=7.5 mm Hg
** researchers measured 8-isoprostane, which is produced in vivo through free radical-catalysed peroxidation of arachidonic acid
and reflects oxidative stress,

References:

1. Khaw KS, Wang CC, Ngan Kee WD, Pang CP and Rogers MS Effects of high inspired oxygen fraction
during elective Caesarean section under spinal anaesthesia on maternal and fetal oxygenation and lipid
peroxidationBritish Journal of Anaesthesia, 2002, Vol. 88, No. 1 18-23.

2. Ngan Kee WD, Khaw KS, Ma KC, Wong ASY and Lee BB Randomized, double-blind comparison of
different inspired oxygen fractions during general anaesthesia for Caesarean section British Journal of
Anaesthesia, 2002, Vol. 89, No. 4 556-561.

3. Ward RJ, Peters TJ. Free radicals. In: Marshall WJ, Bangert SK, eds. Clinical Biochemistry: Metabolic and
Clinical Aspects. New York: Churchill Livingstone, 1995; 765-77.

4. Ramanathan S, Gandhi S, Arismendy J, Chalon J and Turndorf H. Oxygen transfer from mother to fetus
during cesarean section under epidural anesthesia Anesthesia & Analgesia, 1982, Vol 61, 576-581.

5. Mongelli M, Wang CC, Wang W, Pang CC, Rogers MS. Oxygen free radical activity in the second stageof
labor. Acta Obstet Gynecol Scand 1997; 76: 765-8.

6. Rogers MS, Wang CC, Mongelli JM, Pang CC, Duley JA, Chang AMZ. Lipid peroxidation in cord blood at

birth: a marker of fetal hypoxia during labour. Gynecol Obstet Invest 1997; 44: 229-33.
effects of umbilical nuchal cord. Br JObstet Gynaecol 1997,

ANESTHESIADOTCALM NEWSLETTER www.anesthesiadotcalm.org



INVESTOR NEWSLETTER ISSUE N°3 DECEMBER 2009

7. Rogers MS, Mongelli JM, Tsang KH, Wang CC, Law KP. Lipid peroxidation in cord blood at birth:
the effect of labour. Br J Obstet Gynaecol 1998; 105: 739-44.

8. Wang CC, Rogers MS. Lipid peroxidation in cord blood: a randomised sequential pairs study of
prophylactic saline amnioinfusion for intrapartum oligohydramnios. Br J Obstet Gynaecol 1997; 104:
1145-51.

9. Wang CC, Rogers MS. Lipid peroxidation in cord blood: the effects of umbilical nuchal cord. BrJ
Obstet Gynaecol 1997; 104: 251-5

10. Wang CC, Rogers MS. Lipid peroxidation in cord blood: the effect of amniotic fluid volume. BrJ
Obstet Gynaecol 1997; 104: 1140-4.

11. Khaw Ks, Wang CC, Ngan Kee WD, Tam WH, NG FF, critchley LA and Rogers MS. Supplemental

Oxyegen for Emergency Cesarean Section Under Regional Anesthesia. British J Anesth, 2009; 102(1)
90-96,

ANESTHESIADOTCALM NEWSLETTER www.anesthesiadotcalm.org


http://www.anesthesiadotcalm.org
http://www.anesthesiadotcalm.org

