Assesment of Fetal Acidosis in Infants with
Meconium-Stained Amniotic Fluid
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Summary-
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Objective: To determine the fetal acid-base status in patients with
meconium-stained amniotic fluid in labor.

Material and Method: Umbilical artery blood gas analysis of one
hundred and six infants at term with meconium-stained am-
niotic fluid were compared with one hundred and eleven in-
fants with clear amniotic fluid. The attending physician de-
termined the grade of meconium by visual examination at
the bed side. Immediate umbilical artery blood were ob-
tained, at each delivery. Neonatal acidosis was defined as
pH values <7.20. Statistical analysis was performed by in-
dependent samples t-test, x* analysis and Fisher’s exact
probability test, as appropiate.

Results: Mean maternal age and birth weight was significantly
higher in meconium group when compared to no-meconium
group (p=0.04, p<0.0001 respectively). Of the 32 cesarean
deliveries 19 were with meconium-stained amniotic fluid.
The rate of neonates having pH values <7.20 was 23.6% in
meconium group and 8% in no-meconium group. There was
a significant increase in low 1-minute Apgar scores (<7) and
neonatal intensive care unit admission rates in meconium-
stained neonates (p=0.03, p=0.001 respectively). No signifi-
cant difference was found in low 1-minute Apgar scores, fe-
tal acidemia and neonatal intensive care unit admissions
when infants with thin meconium were compared with clear
amniotic fluid group (p>0.05).

Conclusion: Thick meconium is a more ominous sign than is thin
meconium and should alert the the physician to a high risk
fetal condition.
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Amag: Eylemde mekonyumlu amnion mayi olan hastalarda
umbilikal arter kan gazi ile fetal asidoz oranlarini tesbit et-
mek.

Materyal ve Metod: Termde eylemde 111 berrak ve 106
mekonyumlu amnion mayi olan hasta ¢aligmaya dahil edil-
mistir. Mekonyumlu amnion mayi yogunlugu gorsel muaye-
ne ile tespit edilmis, ince ve koyu olarak derecelendirilmis-
tir. Dogumdan hemen sonra umbilical korddan kan gazi &r-
negi almmistir. Umbilikal arter pH <7.20 neonatal asidoz o-
larak degerlendirilmistir. Tstatistiksel analizde iki ortalama
arasindaki farkin 6nemlilik testi, x° analizi ve Fisher’s exact
test kullanilmugtir.

Bulgular: Mekonyumlu amnion mayi olan gebelerde ortalama
maternal yas ve dogum agirlif istatistiksel olarak anlamli
derecede yiiksektir (sirasiyla p=0.04, p<0.0001). Toplam 32
sezaryan ile dogumun 19’u mekonyumlu amnion mayisi o-
lan hastalardir. Fetal asidoz, mekonyumlu grupta %23.6,
berrak amnionu olan grupta %8 oranindadir. Birinci dakika
Apgar skoru <7 ve yenidogan yogunbakim iinitesine ¢ikan
bebek oranlar1 mekonyumlu amnionu olan grupta istatistik-
sel olarak anlamli derecede yiiksektir (sirasiyla p=0.03,
p=0.001). Ince mekonyumlu grup ile berrak amnionu olan
grup, diisiik 1’ Apgar skorlart (<7), fetal asidoz, yenidogan
yogun bakima ¢ikan bebek oranlar1 agisindan istatistiksel o-
larak karsilagtirildiginda anlaml: fark yoktur (p>0.05).

Sonug¢: Diisiik Apgar skorlari, yiiksek fetal asidoz, artmig
yenidogan yogun bakim ihtiyact nedeni ile koyu
mekonyumlu amnion mayinin eylemde tespiti fetus igin
yiiksek riski gostermektedir.

Anahtar Kelimeler: Mekonyumlu amnion mayi, Fetal asidoz,
Umbilical kordon kan gazi1 ds
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In recent years, meconium-stained amniotic fluid has
been a major topic of interest in many studies and several
theories have been proposed to define the clinical impor-
tance of meconium passage during labor. There are two
contrary opinions about meconium-stained amniotic fluid.
Some investigators believe in that meconium is associated
with fetal hypoxia and acidosis and others do not (1).

It is still not certain if the risk of adverse neonatal
outcome is increased because of meconium-stained amni-
otic fluid or if accompanying intrapartum events predicts a
poor outcome in the presence of meconium. To define the
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risk of adverse perinatal outcome associated with me-
conium-stained amniotic fluid, detection of fetal asphyxia
at birth is important. Fetal monitoring and Apgar scores are
also helpful in assessing this risk but to quantify the extent
of fetal acidosis these diagnostic techniques have limited
value (2).

The purpose of this study was to explore umbilical ar-
tery pH values of infants at term from pregnancies compli-
cated by meconium passage in utero and to correlate these
findings with those having clear amniotic fluid in ascer-
taining the risk of acidosis in the presence of meconium.
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Materials and Methods

Two hundred and seventeen women at term in labor
were identified after spontaneous or artificial rupture of
membranes revealed either clear (n=111) or meconium-
stained (n=106) amniotic fluid. Patients with a gestational
age of more than 37 weeks and live born, singleton preg-
nancies without medical, obstetric complications or fetal
anomalies were included in the study. Gestational ages
were calculated using the first day of the last normal men-
strual period and gestational age at birth was given as
completed weeks of gestation. The grade of meconium was
determined by visual examination and categorized as thin
(green or yellow, with or without particulate matter) or
thick (the consistency of pea soup). Fetal heart recordings
of at least 30 minutes were obtained in all patients using an
external monitor during the first stage of labor whenever
possible. The fetal heart rate tracings were considered as
normal if the basal heart rate was between 120-160 beats
per minute, the heart rate variability was between 5 to 25
beats per minute and there were no decelerations. A car-
diotocograph was abnormal if the basal heart rate was less
than 120 beats per minute or greater than 160 beats per
minute, the heart rate variability was greater than 25 or less
than five beats per minute, there were early or variable or
late decelerations.

Immediately after delivery, the cord was doubly
clamped and blood samples were collected by using
preheparinized 3 ml syringes. The analysis were per-
formed within 15 minutes of delivery. Fetal acidosis
was defined as umbilical artery pH values below 7.20.
Apgar scores were determined at one and five minutes
after delivery. Statistical analysis was performed by
independent samples t-test, x> analysis, and Fisher’s
exact probability test, as appropriate. Significance was
set at p<0.05.

Table 1. Pregnancy characteristics and neonatal outcome
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Results

Table 1 summarizes the characteristics and outcomes
of the 217 pregnancies with meconium or clear amniotic
fluid included in the study. Mean maternal age and birth
weight was significantly higher in the meconium-stained
pregnancies (p=0.04, p<0.0001 respectively). There were
185 vaginal deliveries, of which 98 were with clear and 87
with meconium-stained amniotic fluid. Of the 32 cesarean
sections, 19 were with meconium-stained amniotic fluid.
Cesarean delivery were performed for fetal distress in 19
patients (13 with meconium and 6 with clear amniotic fluid),
for fetal macrosomia in 4 patients (3 with meconium and 1
with clear amniotic fluid), for failure to progress in 3 patients
(all with meconium) and the remainder for other reasons.

Of the total 106 neonates with meconium, 25 (23.6%)
had umbilical arterial pH of less than 7.20. In the group of
clear amniotic fluid there were 9 (8.1%) infants with
acidemia (pH less than 7.20). There was a significant in-
crease in the incidence of fetal acidosis and low 1-minute
Apgar (less than 7) scores in newborns with meconium
(p=0.002, p=0.031 respectively). The numbers of newborns
with low 5-minute Apgar (less than 7) scores were too
small (one in meconium-stained and one in clear amniotic
fluid group) to allow for meaningful statistical analysis.
Neonatal care unit admission rates were significantly in-
creased in newborns with meconium (22.6%) as compared
with those with clear (6.3%) amniotic fluid (p=0.01).

Table 2 presents the correlation between the type of
meconium and fetal outcome. There was a significant
increase in the incidence of low 1-minute Apgar scores,
fetal acidosis and neonatal care unit admission in newborns
with thick meconium. No significant difference was found
in low Apgar scores, umbilical cord pH values less than
seven or neonatal care unit admission rates for patients
with thin meconium versus clear amniotic fluid (p=0.666,
p=0.170, p=0.297 respectively).

Clear (n=111) Meconium (n=106) p
Mean maternal age (years) 23.2+4.1 249+52 0.04*
Parity=0 (%) 54 (48.6) 52 (49.1) 0201
Parity=>1 (%) 57 (51.3) 54 (50.9) ’
Mean birth weight(grams) 3217 +£471 3324 +336 <0.0001*
Delivery method (%) 98 (88.3) 87 (82.1)
-Vaginal 0.251
-Nonelective cesarean 13317 19(17.9)
Apgar score 6.8+0.6 6.5+0.8 0.005%*
-1-minute (mean) 8.8+£0.6 85+0.8 0.1
-5-minute (mean) %
J-minute<7 (%) 13 (11.7) 25(23.6) 0.031
Mean arterial blood cord pH
-pH <7.20 (%) 74+0.1 7240.1 -

9(8.1) 25(23.6) 0.002*

NICU admission (%) 7(6.3) 24 (22.6) 0.001*
FHR abnormal (%) 22 (19.8) 33 (31.1) <0.0001*

*statistically significant
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(NICU= neonatal intensive care unit; FHR= fetal heart rate)
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Table 2. Neonatal outcome and grade of meconium
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Clear Thin Thick
(n=111) (n=83) (n=23) P
Cesarean delivery (%) 13 (11.7) 12 (14.5) 7(30.4) 0.105
1-Minute Apgar <7 (%) 13 (11.7) 12 (14.5) 13 (56.5) <0.0001*
Umbilical cord pH <7.20 (%) 9 (8.1) 12 (14.5) 13 (56.5) <0.0001*
NICU admission 7(6.3) 9 (10.8) 15 (65.2) <0.0001*

*statistically significant (NICU= neonatal intensive care unit)

Electronic fetal heart rate tracings were also signifi-
cantly altered in thick meconium group (p<0.0001) (table
1). Abnormal fetal heart rate tracings were observed in
65% of the newborns with thick meconium but only 21.7%
and 19.8% of the newborns with thin and clear amniotic
fluid respectively had abnormal fetal heart rate tracings.

Discussion

Many theories have been proposed to explain me-
conium passage in utero and the significance of meconium-
stained amniotic fluid is controversial (3). In ascertaining
the risk associated with meconium-stained amniotic fluid
the present study was planned. Umbilical cord arterial pH
value is an objective indicator of birth asphyxia (4) and a
clear relation between 1-minute Apgar scores and umbili-
cal artery pH values have been proven (5). The results of
this study shows adverse neonatal outcomes associated
with meconium-stained amniotic fluid, especially thick
meconium. The results reflects increased risk for fetal
acidosis in patients with thick meconium. Evaluation of
neonatal outcome also revealed a significantly greater
incidence of 1-minute Apgar scores less than 7 for thick
meconium. However, using Apgar scores is not an accurate
method for measuring the sequelae of meconium. Not only
because Apgar scores are subjective but also they can be
affected by gestational age, anesthesia and vigorous en-
dotracheal suctioning at birth (6). Fetal acid-base status at
delivery provides a more objective way of evaluating the
newborn condition (1). Both in meconium and in no-
meconium group the rates of umbilical cord pH values less
than 7.20 and low 1-minute Apgar scores (less than 7) were
higher than reported previously (6).

Cunnigham et al. (7) emphasized that meconium aspi-
ration was not always preventable and the best way of
prevention was suctioning of the head on the perineum. In
the present study all infants were managed by suction of
nasophranx and orophranx after delivery of the head, fol-
lowed by tracheal suctioning. Endotracheal intubation was
not the standart procedure performed to all infants with
meconium stained amniotic fluid. The rates of neonatal
care unit admission in meconium-stained group were ob-
served higher than reported by Berkus et al. (6) who per-
formed endotracheal intubation as a routine. The high rates
of neonatal care unit admission might be due to this differ-
ence in study protocols. Neonatal care unit admission is
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another indicator in assessing the significance of me-
conium (6) and the results of this study represents that
newborns with thick meconium requires more neonatal
care when compared with clear amniotic fluid group.

Our data demonstrate that the true effect of meconium
on adverse outcome is due to thick meconium. In intrapar-
tum assessment the consistency of meconium should be
regarded as no difference was found in Apgar scores, um-
bilical cord pH values and neonatal care unit admission for
patients with thin meconium when compared to no-
meconium group. Previous investigation by Starks et al.(8)
also reported similar results but have used intrapartum fetal
scalp values as the measure of asphyxia.

Analysis of the relation between meconium passage
and various fetal heart rate patterns revealed significantly
higher rates of abnormal fetal heart rate patterns in me-
conium group. Previous studies (4,7), also reported on the
significance of abnormal fetal heart rate tracings in the
presence of meconium, especially thick meconium.

In conclusion, the consistency of meconium is important.
Thin meconium is associated with little or no increase in risk
of adverse outcome while thick meconium is a high risk fetal
condition associated with low Apgar scores and fetal acidosis,
therefore requires continous fetal heart rate monitoring.
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