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Dear Sir,

Recent evidence published in this journal [1] and by our
group [2] does not entirely clarify whether fetal cerebro-
placental ratio (CPR) measured shortly before labour could
identify fetuses likely to require obstetric intervention for
intrapartum fetal compromise. In fact, the use of Cesarean
section for fetal distress and composite adverse neonatal
outcome as surrogate markers of prelabor fetal hypoxia
does not allow to understand if CPR is a good predictor of
antepartum fetal oxygenation, or if events in labor play a
greater role than prelabor fetal oxygenation in the develop-
ment of intrapartum fetal distress [1-4]. Aiming to clarify
this issue, we performed a prospective observational cohort
study in healthy, appropriate for gestational age (AGA) term
fetuses to evaluate the correlation between maternal/fetal
Doppler waveforms and umbilical cord acid—base analy-
sis, the most objective assessment of the acid—base status
at birth. We included 48 singleton pregnancies with sched-
uled Cesarean section at term (indications were: 10, breech
presentation; 26, previous Cesarean section; 8, Cesarean
delivery on maternal request; 3, maternal medical indica-
tion; 1, suspected fetal macrosomia). Fetuses with estimated
birthweight or fetal abdominal circumference < 10th per-
centile, fetal abnormality or aneuploidy were excluded.
Umbilical artery pulsatility index (UA PI), middle cerebral
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artery PI (MCA PI), CPR, normalized umbilical vein blood
flow (nUV) [3, 4] and mean uterine artery PI (UtA PI) were
assessed on the same day of the scheduled Cesarean section.
Multiples of the median (MoM) were calculated to adjust for
gestational age. The acid-base status at birth was assessed
by arterial and venous umbilical cord blood samples and
its correlation with Doppler measurements assessed with
Pearson’s correlation coefficients. Population characteris-
tics are shown in Table 1. Correlation measurements are
shown in Table 2. A significant negative correlation was
found between UtA PI, umbilical artery pH (r=—0.3704,
p=0.001) and umbilical vein pH (r=—-0.3751, p=0.009)
and between the UA PI, arterial pH (r=-0.3194, p=0.03)
and venous pH (r=-0.3263, p=0.02). Birthweight, MCA
PI, CPR and nUVBF did not correlate with acid—base status
at birth. Our data suggest that CPR provides a poor assess-
ment of fetal oxygenation in healthy AGA fetuses delivered
at term by Cesarean section. We speculate that events in
labor play a much greater role than prelabor fetal oxygena-
tion in the development of fetal distress in labor, and that
acid-base status at birth might reflect placental perfusion.
Further studies are needed to evaluate the performance of
maternal and fetal Doppler parameters for the prediction of
fetal hypoxemia in term AGA fetuses.
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Table 1 Population

characteristics
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Maternal characteristics
Age (years)
Body mass index (kg/m?)
Nulliparous
White ethnicity
Gestational age (weeks)
Neonatal characteristics
Birthweight (g)
Birthweight percentile
Male sex
Umbilical arterial blood
pH
Base excess (mmol/l)
Lactate (mmol/l)
pCO, (mmHg)
pO, (mmHg)
O, saturation (%)
Hemoglobin (g/dl)
Hematocrit (%)
HCO;™ (mmol/l)

Umbilical venous blood

pH

Base excess (mmol/l)
Lactate (mmol/l)
pCO, (mmHg)

pO, (mmHg)

O, saturation (%)
Hemoglobin (g/dl)
Hematocrit (%)
HCO;™ (mmol/l)

Doppler parameters

UA PI MoM

UtA PI MoM

MCA PI MoM

CPR MoM

nUVBF (ml/min/kg)

37 (34.1-39.4)
27 (24-30)
23%

83%

39 (3853911

3295 (3120-3550)
57 (41-85)
46%

7.29 (7.27-7.32)
1.15 (2.05-0.2)

1.8 (1.675-2.3)

57 (52-62)

12 (9-16)

11 (6-18.25)

14.6 (13.6-15.7)
43 (40-46.25)
27.2 (25.7-28.175)

7.35(7.31-7.37)

1.7 (2.95-0.6)

1.6 (1.475-1.9)

43.5 (39-48.25)

27 (20-30.5)

47 (26.75-56)

15 (13.8-15.7)

44 (40.75-46.25)
23.7 (23.025-24.925)

0.820 (0.751-0.915)
1.026 (0.892-1.255)
1.213 (1.072-1.384)
1.073 (0.957-1.292)
62,329 (46,369-71,421)

UA umbilical artery, UtA uterine arteries, MCA middle cerebral artery, PI pulsatility index, CPR cerebro-

placental ratio, MoM multiples of the median, nUVBF normalized umbilical vein blood flow
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Table 2 Correlation between
acid—base and Doppler
measurements with their
correlation (correlation
coefficient r and p value)

UA MoM UtA MoM MCA MoM CPR MoM nUVBF Birth weight (SD)
Umbilical venous blood
pH
r —0.3263 —0.3751 —-0.1378 0.009 0.1271 —0.2692
p 0.0236* 0.0086* 0.3501 0.9516 0.3895 0.0643
PO,
r —-0.1142 —0.0594 —0.2539 —0.1966 —-0.1318 0.0546
p 0.4396 0.6883 0.0817 0.1804 0.372 0.7126
pCO,
r 0.1718 0.3501 0.1224 0.0494 -0.0319 0.2668
p 0.2428 0.0147%* 0.4072 0.7386 0.8298 0.0668
Lactate
r 0.4416 0.3718 0.1907 —0.0342 —0.0509 0.2062
p 0.0017* 0.0093* 0.1941 0.8175 0.7314 0.1597
Base excess
r —0.0969 0.0526 —-0.189 —0.1153 0.101 0.0772
p 0.5123 0.7228 0.1981 0.435 0.4947 0.6021
O, saturation
r —-0.1252 —0.1616 —0.2158 -0.167 —0.0878 —0.0590
p 0.3964 0.2725 0.1408 0.2566 0.5528 0.6905
Umbilical arterial blood
pH
r —0.3194 —0.3704 —0.0696 0.0682 0.1086 —0.2657
P 0.0269* 0.0096* 0.6384 0.6451 0.4624 0.0680
PO,
r —0.0677 —-0.0771 —0.2475 —0.1998 0.0142 -0.1214
p 0.6475 0.6023 0.0899 0.1732 0.9235 0.4110
pCO,
r 0.2226 0.3881 0.0101 —0.0742 —0.1097 0.2076
p 0.1283 0.0064* 0.9457 0.6161 0.4578 0.1567
Lactate
r 0.0551 0.0967 —0.0666 —0.097 —0.1181 0.1604
)4 0.7098 0.5133 0.6531 0.5117 0.4241 0.2762
Base excess
r —0.4692 —0.198 —0.0997 0.1268 0.1665 —-0.0677
P 0.0008* 0.1773 0.5 0.3906 0.258 0.6476
O, saturation
r —0.1024 —0.1478 —0.1063 —0.0676 0.0765 —-0.1097
p 0.4884 0.3161 0.4721 0.6482 0.605 0.4578

UA umbilical artery, UtA uterine arteries, MCA middle cerebral artery, PI pulsatility index, CPR cerebro-
placental ratio, MoM multiples of the median, nUVBF normalized umbilical vein blood flow, SD standard

deviation
*p value <0.05
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