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Fetal and Maternal Effects of
Amnioinfusion Applied during Delivery
in Oligohydramniotic Meconium-
Stained Pregnancies

Oligohidroamniyotik Mekonyumlu Gebelerde
Dogumda Uygulanan Amniyoinfuzyonun Fetal ve
Maternal Etkileri

@ Mustafa Karadeniz, ® Azize Cemre Ozturk

ABSTRACT

Objectives: This study aimed to investigate the fetal and maternal effects of amnioinfusion applied during delivery
in meconium-stained pregnancies.

Methods: Sixty singleton pregnancies with cervical dilation >2 cm, normal fetal heart rate, and amniotic fluid index
below 5 cm, at or beyond 37 weeks of gestation were included in this study. Thirty patients were randomly assigned
to the amnioinfusion group and the other 30 patients formed the control group.

Results: After amnioinfusion was applied to both groups, maternal fever, fetal tachycardia, fetal heart rate trac-
ings, operation rates, Apgar scores, presence of meconium under vocal cords and oropharynx, and incidence of
meconium aspiration syndrome (MAS) were evaluated. Patients requiring operative intervention due to fetal dis-
tress were 3% (1/30) in Group 1 and 37% (11/30) in Group 2, which was statistically significant (p=0.002). Apgar
scores below 7 at 1 min in Group 1 was 10% (3/30), while it was 40% (12/30) in Group 2, which was statistically
significant (p=0.01). In Group 1, no infants had an Apgar score below 7 at 5 min, while in Group 2, 24% (7/30) of
infants had an Apgar score below 7, which was statistically significant (p=0.01). Meconium under the oropharynx
was found to be 24% (7/30) in Group 1 and 70% (21/30) in Group 2, while the presence of meconium under the
vocal cords was 6% (2/30) in Group 1 and 44% (13/30) in Group 2, and both of these differences were statistically
significant (p=0.0006, p=0.002). The incidence of MAS observed in Group 1 was 0 and 20% (6/30) in Group 2,
which was statistically significant (p=0.02).

Conclusion: Amnioinfusion is one of a series of interventions aimed at reducing mortality and morbidity related
to meconium aspiration. Although our clinical study showed positive results, randomized controlled trials, and
meta-analyses are needed to clarify whether routine amnioinfusion provides clinical benefits, and prospective ran-
domized controlled studies should be supported.
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OZET

Amag: Bu calismada, mekonyumlu gebelerde dogum sirasinda uygulanan amniyoinfiizyonun fetal ve maternal
etkilerinin arastirilmasi amaclandi.

Yontem: Calismaya 37 gebelik haftasindan biytk, tekil, bas prezentasyonu, servikal dilatasyonu 2 cm’nin tizerinde,
normal kalp atim trasesi, zarlari acilmis, koyu mekonyumlu ve amniyotik sivi indeksi 5 cm’nin altinda 60 gebe dahil
edildi. Bu kriterlere uygun olan hastalar, rastgele olarak 30'u amniyoinfiizyon grubu, 30'u kontrol grubu olarak
ayrildi. Daha sonra hastalara transabdominal devamli monitdrizasyon ve transvajinal amniyoinfiizyon yapild.
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Bulgular: Calismamizda her iki grup, amniyoinfiizyon yapildiktan sonra intrapartum olarak maternal ates, fetal tasikardi ve fetal kalp atim
traseleri, uygulanmak zorunda kalinan vakum ekstraksiyon ve sezaryen, APGAR skorlari, orofarinks aspirasyonu ve laringoskop ile vokal kord
altinda mekonyum varligi ve mekonyum aspirasyon sendromu insidansi yoniinden incelendi. Fetal distres nedeniyle operatif girisimde bu-
lunulan hastalar grup 1'de %3 (1/30), grup 2'de %37 (11/30) olarak saptandi ve istatistiksel olarak anlamli bulundu (p=0,002). Grup 1'de birinci
dakika APGAR skorlari 7'nin altinda olanlarin orani %10 (3/30), grup 2'de %40 (12/30) olarak bulundu ve anlamli olarak saptandi (p=0,01). Grup
1'de besinci dakika APGAR skoru 7'nin altinda olan bebek yoktu, grup 2'de ise %24 (7/30) olarak bulundu ve anlamli olarak degerlendirildi
(p=0,01). Grup 1'de orofarinks altinda mekonyum varligi %24 (7/30), grup 2'de %70 (21/30), vokal kord altinda mekonyum varligi da grup 1'de
%6 (2/30), grup 2'de %44 (13/30) olarak bulundu ve bu degerlere gore her iki grup arasinda istatistiksel olarak oldukca anlamli fark oldugu
tespit edildi (p=0,0006, p=0,002). Altmis dogum sonunda goérilen mekonyum aspirasyon sendromu orani %10 olarak saptandi. Bu hastalarin
dagihmiise grup 1'de 0, grup 2'de %20 (6/30) olarak bulundu ve istatistiksel olarak anlamli olarak degerlendirildi (p=0,02).

Sonug: Amniyoinflizyon mekonyum aspirasyonuna bagh mortalite ve morbiditeyi azaltmayi amaclayan bir dizi miidahaleden biridir. Klinik
calismamiz pozitif sonuglar verse de daha sonra randomize kontrollii calismalara ve meta-analizlere gére rutin amniyoinfiizyon uygulamasinin
klinik fayda sagladigi kesinlestirilemedi, fakat prospektif randomize kontrolll calismalar desteklenmelidir.

Anahtar s6zciikler: Amniyoinflizyon; mekonyum; mekonyum aspirasyon sendromu.

he presence of meconium in the amniotic fluid during

normal labor may be considered as a sign of fetal dis-
tress or distress. Meconium aspiration syndrome (MAS)
is defined as respiratory distress that cannot be explained
by other causes in newborn babies born with meconium-
stained amniotic fluid.[!! The presence of meconium in the
amniotic fluid and contact with it by the newborn are closely
related to perinatal morbidity and mortality. MAS is caused
by mechanical obstruction and chemical inflammation due
to aspiration of meconium particles into the lower respira-
tory tract.[!! It has been reported that MAS is responsible for
approximately 10% of all respiratory failure in newborns and
its mortality rate is approximately 20% in developing coun-
tries.?l In addition, complications such as neonatal sepsis,
seizures, and neurological disorders are seen in newborns
exposed to meconium aspiration, and the duration of neona-
tal intensive care is prolonged.3! Risk factors investigated for
the development of MAS include cesarean delivery, post-
term pregnancy, low APGAR score at birth, and abnormal
fetal heart rate.l%>] In recent years, it has been shown that
the decrease in the incidence of MAS is due to the decrease
in post-term birth and the aggressive management of labor
induction and fetal distress in pregnancies over 41 weeks. 6!

Our study was planned in accordance with the Declaration
of Helsinki. The inclusion criteria for the study were deter-
mined as follows: Singleton, cephalic presentation, cervical
dilation > cm, normal fetal heart rate tracings, ruptured
membranes, meconium-stained amniotic fluid, and an am-
niotic fluid index of <5 cm at 37 weeks gestation or later.
Randomly, 30 of the pregnant women were assigned to the
amnioinfusion group, while the remaining 30 were assigned
to the control group. Meconium staining was defined quali-
tatively as an opaque, viscous, and lentil soup-like appear-
ance. All pregnant women included in the study underwent
ultrasonographic measurement of the amniotic fluid index.
Subsequently, continuous transabdominal monitoring and
transvaginal amnioinfusion were performed on the patients.
For amnioinfusion, 500 cc of physiologic saline warmed up
to 37°C was used. If the amniotic fluid index was <5 cm af-
ter the first amnioinfusion, a second 500 cc dose of physi-
ologic saline was administered. If the amniotic fluid index
was between 5 and 10 cm after the first amnioinfusion, an
additional 250 cc of physiologic saline was infused. If neces-
sary, amnioinfusion with physiologic saline was repeated to
maintain the amniotic index above 10 cm.

Methods to reduce newborn mortality and morbidity in
meconium-stained pregnancies have been of interest to re-
searchers for many years. At present, supportive therapies,
nasogastric aspiration, nitric oxide, respiratory support,
surfactant therapy, antibiotic therapy, steroid therapy, and
extracorporeal membrane oxygenation are used for this
purpose.l”! The aim of our study is to investigate the fetal

After amnioinfusion, maternal fever, fetal tachycardia, and
fetal heart rate tracings were monitored intrapartum. In ma-
ternal fever monitoring, values above 37°C were considered
significant. Fetal tachycardia was defined as a fetal heart
rate >160 beats per minute. The need for operative interven-
tions and APGAR scores was also analyzed in both groups.

and maternal positive effects of amnioinfusion therapy
applied during delivery in oligohydramnios meconium-s-
tained pregnancies.

To evaluate meconium aspiration, after the baby’s head
emerged from the perineum and the mouth was cleared, a
suction catheter was inserted into the oropharynx to aspi-



rate meconium before the baby’s first breath. Subsequently,
the presence of meconium was visually checked under the
vocal cords of each baby using a laryngoscope. The effect of
amnioinfusion on the incidence of MAS was also evaluated.

Statistical Analysis

The Chi-square test was used in the biostatistical analysis
of the study to compare the frequency and percentages
between groups. Fischer’s test was used for binary group
measurements where the Chi-square test was suspicious.
Student’s t-test was used to test whether the given two
different groups of numerical data show a significant dif-
ference from each other. A significance level of p<0.05 was
used in the interpretations.

In our study, we followed 60 oligohydramniotic meconi-
um-stained pregnant women during active labor. Thirty
cases who received amnioinfusion were defined as Group
1, while 30 cases who received classic obstetric manage-
ment were defined as Group 2. When groups were com-
pared demographically in terms of age, parity, gestational
week, post-term pregnancy, amniotic index, and cervical
dilation, no statistically significant difference was found
(Table 1) (p>0.05).

The mean amount of fluid infused to increase the amniotic
index above 10 cm was 544+110 ml in the Group 1 case, and
infusion was applied twice to three patients (10%).

When groups were compared in terms of intrapartum ma-
ternal fever after amnioinfusion, no statistically significant
difference was found (Table 2) (p=0.2).

Regarding fetal tachycardia monitoring, fetal tachycardia
was detected in three cases (10%) in Group 1 and in four
cases (13%) in Group 2, and no statistically significant dif-
ference was found (p=1). When cases were evaluated for
non-reactivity, non-reactivity was detected in 17% (5/30) of
Group 1 case and 10% (3/30) of Group 2 cases, and no sta-
tistically significant difference was found (p=0.7). In cases
where decreased variability was detected during labor, de-
creased variability was observed in 13% (4/30) of Group 1
case and 17% (5/30) of Group 2 cases, and no significant
difference was found (p=0.6). Although no persistent late
decelerations were detected in the fetal heart rate tracings
of both groups, the significant difference detected in fetal
heart rate tracings was usually in the form of variable de-

Infusion Control Statistical
group group significance
Age 23.1+£3.6 22.943 p>0.05
Parity 1.2341.3 1.1641.3 p>0.05
Nullipar 14 (47) 14 (47 p>0.05
Multipar 16 (53) 16 (53) p>0.05
Gestasyonel week 40.841.1 40.611.5 p>0.05
Post-date pregnancy 11 (37) 10 (33) p>0.05
Amniotic indeks 3.9%1.1 3.7£1.13 p>0.05
Cervical dilatation 3.240.9 3.310.9 p>0.05
Group 1 Group 2
n=30 n=30
n % n %
Maternal fever >37°C 6 20 2 7
Maternal fever <37°C 24 80 28 93
Group 1 Group 2
n=30 n=30
n % n %
Fetal tachycardia(+) 3 10 4 13
Fetal tachycardia (-) 27 90 26 87
Non-reactive 5 17 3 10
Reactive 25 83 27 90
Decreased variability 4 13 5 17
Normal variability 26 87 25 83
Variable deceleration (+) 3 10 11 37
Variable deceleration (-) 27 90 19 63

celerations that developed due to cord compression. When
both groups were evaluated for variable decelerations, vari-
able decelerations were detected in 10% (3/30) of Group 1
case and 37% (11/30) of Group 2 cases. This difference was
found to be statistically significant (p=0.03) (Table 3).

In our study, another parameter we examined was the oper-
ative interventions performed in both groups. Vacuum ex-
traction and cesarean section were performed as operative
interventions in our clinic. These operative interventions
were also divided into those performed due to fetal distress
and those performed due to other obstetric reasons in our
study. According to this, the cesarean section rate due to fe-
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Table 4. Operative interventions for fetal distress

Group 1 Group 2 Statistical
n=30 n=30 significance
n % n %
Cesarean section 1 3 4 13 p>0.05
Vacuum extraction 0 7 24 p=0.01
Total 1 3 1 37 p=0.002

Table 5. Operative interventions for other reasons

Group 1 Group 2
n=30 n=30
n % n %
Cesarean section 3 10 2 7
Vacuum extraction 5 17 1 3
Total 8 27 3 10

Table 6. Apgar scores

Group 1 Group 2
n=30 n=30
n % n %
Apgar score <7 at 15t min 3 10 12 40
Apgar score >7 at 1St min 27 90 18 60
Apgar score <7 at 5t min 0 0 7 24
Apgar score >7 at 5t min 30 100 23 76

tal distress was found to be 3% (1/30) in Group 1 and 13%
(4/30) in Group 2, and was not found to be statistically sig-
nificant. Vacuum extractions performed due to fetal distress
were found to be 0% in Group 1 and 24% (7/30) in Group
2, and a statistically significant difference was observed
(p=0.01). Overall, the percentage of pregnant women who
underwent operative interventions due to fetal distress was
found to be 3% (1/30) in Group 1 and 37% (11/30) in Group
2, and a statistically significant difference was detected be-
tween the groups (Table 4) (p=0.002).

When operative interventions performed due to other obstet-
ric reasons not related to fetal distress were examined, the ce-
sarean section rate was found to be 10% (3/30) in Group 1 and
7% (2/30) in Group 2; the vacuum extraction rate was found
to be 17% (5/30) in Group 1 and 3% (1/30) in Group 2 and no
significant difference was observed (p>0.05). Operative inter-
ventions performed for reasons other than fetal distress were
found to be 27% (8/30) in Group 1 and 10% (3/30) in Group 2,
and no significant difference was detected (Table 5) (p>0.05).

Table 7. Presence of meconium below the vocal cords and
oropharynx

Group 1 Group 2
n=30 n=30
n % n %
Meconium at oropharynx (+) 7 6 21 70
Meconium at oropharynx (-) 23 76 9 30
Meconium below vocal cords (+) 2 6 13 44
Meconium below vocal cords (-) 28 94 17 56

Table 8. Meconium aspiration syndrome

Group 1 Group 2
n=30 n=30
n % n %
Meconium aspiration syndrome (+) 0 0 6 20
Meconium aspiration syndrome (-) 30 100 24 80

An APGAR score of 7 was considered a critical value. When
the first and 5t min APGAR scores were compared, in Group
1, the proportion of those with 15t min APGAR scores below
7 was 10% (3/30), while in Group 2, it was 40% (12/30) and
a statistically significant difference was detected between
the groups (p=0.01). When the 5% min APGAR scores of the
monitored infants were examined, it was found that the
number of infants with 5" min APGAR scores below 7 was
0 in Group 1 and 24% (7/30) in Group 2 and a significant dif-
ference was observed between the groups (Table 6) (p=0.01).

The confirmation of meconium aspiration was evaluated by
aspiration and visual laryngoscopic analysis. The presence
of meconium detected under the oropharynx was 24% (7/30)
in Group 1 and 70% (21/30) in Group 2. Meconium presence
was observed below the vocal cords in 6% (2/30) of Group 1
case and 44% (13/30) of Group 2 cases. Statistical analysis
showed a significant difference between the groups (Table
7) (p=0.0006, p=0.002).

When evaluating the effect of amnioinfusion on the inci-
dence of MAS, none of the newborns from the 60 included
pregnancies were diagnosed with severe MAS. Only six
neonates who did not receive amnioinfusion were diag-
nosed with mild MAS, as evidenced by tachypnea, inter-
costal retractions, and cyanosis. The incidence of MAS af-
ter 60 deliveries was found to be 10%. The distribution of
these cases was 0% in Group 1 and 20% (6/30) in Group
2, and a statistically significant difference was observed
(Table 8) (p=0.02).



Our study shows the positive effects of amnioinfusion in
oligohydramnios pregnancies and newborns by reducing
fetal distress, decreasing operative interventions, improving
fetal prognosis, and reducing severe MAS. Our results are
consistent with studies in the literature reporting that am-
nioinfusion reduces cesarean section rates associated with
fetal distress.[8101 However, it has been reported that the
risk of cesarean section does not change despite a decrease
in MAS with amnioinfusion.!l Moodley et al.[?] showed
that although cesarean section rates did not change, umbili-
cal artery pH was significantly higher. Our results are similar
to studies showing that amnioinfusion significantly reduces
cesarean section rates.[81314] In addition, our study is con-
sistent with Sadovsky et al.’s[!®! finding that there were fewer
variable decelerations in cases where amnioinfusion was
performed compared to those where it was not. In Wenstrom
and Porsons’ study, 35 patients who underwent amnioinfu-
sion were compared to 44 patients who did not, and it was
found that amnioinfusion was associated with increasing in
APGAR scores, decreasing in the rate of meconium seen be-
low the vocal cords, and decreasing in the rate of operative
interventions.[6! Another study that supports our results
found that the fetal distress rate and cesarean section rate
for fetal distress were significantly reduced in the amnioin-
fusion group compared to the control group. In addition,
MAS was less common in the amnioinfusion group.[m In
addition to studies associating amnioinfusion with a signif-
icant decrease in neonatal acidemia in meconium-stained
cases, studies showing no association between amnioinfu-
sion and the incidence of neonatal poor outcomes and post-
partum complications also exist.[!81%] One of the most im-
portant points in amnioinfusion treatment is the evaluation
of complications. While our study results showed no signif-
icant difference in maternal complications, we believe that
we do not have evidence at the level of certainty to form a
conclusive opinion on whether amnioinfusion significantly
increases the risk of complications, which is consistent with
studies in the literature reporting that amnioinfusion does
not significantly increase the risk of complications.[2°!

In a study by Rathor et al.,[?!] which compared pregnant
women who received amnioinfusion with those who did not,
there was no difference in the risk of cesarean section be-
tween the two groups (amnioinfusion 9.5% vs. control 12.3%;
RR 0.84, 95% CI 0.53-1.32). However, MAS was significantly
less common in the amnioinfusion group (3.1% vs. 12.8%;
RR 0.24, 95% CI 0.12-0.48), and there was a lower incidence

of perinatal death (1.2% vs. 3.6%; RR 0.34, 95% CI 0.11-1.06).
In a similar study, MAS was observed in 6% of the amnioin-
fusion group and 20% of the control group. While two new-
borns in the control group died due to MAS, there were no
reported cases of maternal mortality or major maternal
complications.??) In a multicenter study by Fraser et al.,[23]
there was no significant difference in perinatal death risk
between the two groups, and both groups had cases of mod-
erate or severe MAS. The cesarean section rate was 31.8% in
the amnioinfusion group and 29% in the control group, with
no significant difference noted. However, the risk of MAS
was reported to be lower in the amnioinfusion group.!?3] In
a meconium examination under the vocal cords, the am-
nioinfusion group had a statistically significant advantage
(p<0.004), and MAS was significantly reduced in the infusion
group.[4:25] In addition, studies have shown that newborns
in the amnioinfusion group experience less respiratory dis-
tress than those in the control group.!26! Although most of
these findings are consistent with the results of this study,
a meta-analysis by Hofmeyr et al.!8] found significant het-
erogeneity in some of the findings, and only two studies (138
women) reported almost complete elimination of the effect of
meconium (RR 0.03, 95% confidence interva (CI) 0.01-0.15)
with amnioinfusion. This meta-analysis emphasizes the im-
portance of standard peripartum monitoring and concludes
that amnioinfusion does not provide statistically significant
improvement in perinatal outcomes. While the absence of
severe MAS in any of the 60 newborns in this study calls into
question the positive efficacy of amnioinfusion, the statisti-
cally significant high incidence of meconium presence in the
oropharynx and below the vocal cords in the group without
amnioinfusion and the higher incidence of mild MAS in this
group is noteworthy, and further investigation is necessary.

Within the limitations of our study, which included being a
single-center study, the association between MAS was de-
scribed qualitatively rather than quantitatively, and the defi-
nition of meconium was made qualitatively without support
from microbiological samples.

Amnioinfusion is one of the interventions aimed at reducing
mortality and morbidity associated with meconium aspira-
tion. While our clinical study yielded positive results, subse-
quent randomized controlled trials, and meta-analyses have
not conclusively shown that routine amnioinfusion provides
clinical benefits. The fetal and maternal effects of adminis-
tering amnioinfusion during delivery to oligohydramnios
meconium-stained pregnancies should be supported by de-
tailed prospective randomized controlled studies.
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