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Objective: The effect of idiopathic oligohydramnios or isolated oligohydramnios on perinatal outcomes at term pregnancies is
understudied. This study aimed to show the current epidemiological status of idiopathic oligohydramnios in mainland China, evaluate
the pregnancy outcomes, and discuss the optimal delivery opportunity and mode.

Methods: We conducted a retrospective cohort study of 106,225 term pregnancies from 37 hospitals in mainland China. All cases that
delivered a non-anomalous singleton fetus between 37" and 41® weeks were collected. Perinatal outcomes of different gestational
weeks and different delivery modes were compared between the idiopathic oligohydramnios group and the control group.

Results: The incidence of idiopathic oligohydramnios in singleton pregnancies at term was 2.6%. Compared with control pregnancies,
the idiopathic oligohydramnios group was characterized by lower birth weights and higher cesarean section rates (P <0.01,
respectively). From early-term and full-term to late-term, a pregnancy with idiopathic oligohydramnios exhibited the trend of lower
risk of cesarean delivery and neonatal intensive care unit (NICU) admission but a higher risk of meconium-stained amniotic fluid, non-
reassuring fetal heart rate status (NRFHRS), and emergency cesarean delivery (P <0.01, respectively). Notably, the rate of Apgar score
<7 at 5 min and cesarean section was the lowest when delivery occurred during the 397 to 40"® weeks. There was a higher incidence
of NRFHRS in the idiopathic oligohydramnios vaginal delivery group when compared to the selective cesarean section group (2.6% vs
1.2%, P=0.05), but with no significant differences in postpartum hemorrhage, low Apgar score, or NICU admission.

Conclusion: The incidence of adverse pregnancy outcomes is higher in the idiopathic oligohydramnios group than in the control
group. Adverse outcomes seem lowest in the group of vaginal delivery during the 39" to 40" weeks, but close intrapartum
surveillance and active intervention still need to be applied.
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Introduction
Oligohydramnios, recognized as a reduction of amniotic fluid volume, is one of the most common pregnancy complica-
tions occurring in the third trimester.! Oligohydramnios can be caused by fetal abnormalities, preeclampsia, preterm
rupture of membrane (PROM), or other maternal or fetal diseases.” However, in some cases of oligohydramnios, the
causes remain unknown, and therefore, are referred to as idiopathic oligohydramnios or isolated oligohydramnios (10).
The reported incidence of 10 ranges from 0.5% to 5%, varying according to diagnostic criteria and study populations.’
New definitions of term pregnancy were confirmed and have been endorsed by the American College of Obstetricians
and Gynecologists (ACOG) in 2013 and reaffirmed in 2017, and it categorized terms based on the gestational length:*
early term is defined as deliveries between 37 weeks and 0 days through 38 weeks and 6 days; full term is defined as
deliveries between 39 weeks and 0 days through 40 weeks and 6 days; late term is defined as deliveries between
41 weeks and 0 days through 41 weeks and 6 days.
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Recent studies have shown that 10 does not significantly impact perinatal outcomes, although it is associated with
higher obstetric intervention.” Moreover, there is no consensus regarding the optimal management and time of delivery.°
To identify those clinical issues, studies with large sample sizes are essential. Therefore, our study aimed to evaluate the
perinatal outcomes of 10 during different periods of term pregnancy and determine the optimal timing and delivery
mode.

Materials and Methods

Our data were extracted from a large epidemiological survey performed in mainland China. All cases of delivery between
37" and 417 weeks from January to December 2011 were collected from 37 hospitals in 14 provinces and munici-
palities in China. Retrospective reviews of the clinical data, including maternal medical history, pregnancy comorbidities
and complications, exam results, delivery mode, and pregnancy outcomes were abstracted from the databases by two
trained research assistants. To ensure data accuracy, 10% of the records were randomly re-evaluated by a senior
investigator. Discrepancies were resolved through consensus discussions.

Oligohydramnios was diagnosed when the amniotic fluid index (AFI) was <5 cm or the largest vertical pocket
measured <2 cm, as detected by ultrasound.”® All ultrasound assessments were conducted by certified sonographers. At
least two scans were performed before the diagnosis was confirmed. 10 referred to the presence of oligohydramnios
without structural abnormalities of the fetus, without fetal growth restriction, without intrauterine infection, and in the
absence of known maternal diseases. The control group consisted of singleton pregnancies without any complications.
Adverse pregnancy outcomes included: low birth weight (<2500 g), macrosomia (birth weight>4000 g), perinatal death,
cesarean section delivery, emergency cesarean section delivery, postpartum hemorrhage, meconium-stained amniotic
fluid, non-reassuring fetal heart rate status (NRFHRS), low Apgar score at 1 min and 5 min, and NICU admission.
NRFHRS was diagnosed when one or more of the following situations (tachycardia or bradycardia for more than
10 minutes, reduced FHR variability, decelerations, and absence of accelerations) occurred in the intrapartum period.

Using the new definition of “term pregnancy”, term cases with idiopathic oligohydramnios in our study were stratified
into three groups: early-term (377°-38"° weeks), full-term (39"°—40"¢ weeks), and late-term (417°-41"° weeks).

Statistical analyses were conducted with SPSS 21.0 (IBM Corp., Armonk, NY, USA). Continuous variables were
shown as the mean =+ standard deviation, and variables were compared using Student’s #-test. The chi-square test or
Fisher’s exact test was used for categorical data analysis. We defined P<0.05 as statistically significant.

Results

There were 4097 (3.9%) pregnant women diagnosed with oligohydramnios, of which 2720 (59.1%) were diagnosed with I1O.
The control group consisted of 67,622 in 106,225 term deliveries, which were recognized as normal singleton pregnancies.
The incidence of IO in term singleton pregnancy was 2720/106,225 (2.6%) (Figure 1). The demographic characteristics of
study groups were presented in Table 1. The gestational age at delivery in the IO group and control group was both 39.3
+1.1 weeks (P>0.05). The average birth weight of neonates in the IO and control groups was 3200.8 + 448.8 g and 3352.2 +
422.2 g, respectively (P <0.01). The average maternal age in the IO group was younger than that in the control group (27.7 £+
43yvs27.9+4.6y, P<0.01). And the portion of women with short stature, primigravidity, nulliparity, or history of adverse
pregnancy in the IO group is significantly higher than that of the control group.

Pregnancy outcomes in the 10 and control group were shown in Table 2. The rate of low birth weight in the IO group
was significantly higher than that in the control group (5.7% vs 2.1%, P<0.01), while the rate of macrosomia in the
control group was higher than that in the IO group (7.2% vs 4.7%, P <0.01). The incidence of meconium-stained
amniotic fluid was higher in the IO group as compared to the control group (10.7% vs 6.4%, P<0.01). NRFHRS were
more prevalent in the IO group when compared to the control group (2.3% vs 1.1%, P<0.01). Additionally, there was
a higher rate of cesarean section and emergency cesarean section in the IO group than in the normal group (84.5% vs
53.9%, 33.9% vs 14.7%, P <0.01 for both), respectively. There was no statistical difference between the IO and control
group regarding a low Apgar score at 1 min, but the incidence of low Apgar score at 5 min and NICU admission were
significantly higher in the 10 group (0.5% vs 0.3%, 0.6% vs 0.3%, P <0.05 for both), respectively. Perinatal death and
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Figure | Flowchart of grouping idiopathic oligohydramnios at term.

postpartum hemorrhage were not statistically different between the two groups (0.1% vs 0.1%, 2.6% vs 3.1%, P >0.05 for
both).

Furthermore, given that multiple confounding factors may influence pregnancy outcomes, such as maternal age,
gravidity, parity, history of adverse pregnancy, maternal stature, and gestational age at delivery, we performed multiple
regression analysis. The result was presented in Table 3, which confirmed that IO is an independent risk factor for
adverse pregnancy outcomes with the largest regression coefficient. Here, we defined adverse pregnancy outcomes as the
occurrence of one or more of the aforementioned outcome measures (excluding cesarean section).

Applying the new definitions of “term pregnancy”, pregnancy outcomes at different gestational ages in 10 were
illustrated in Table 4. The incidence of low-birth-weight neonates decreased but macrosomia increased with increasing

Table | Characteristics of Patients

10 Control

n=2720 n=67,622
Average age (y) 27.7+43 27.9+4.6
Gestational age at delivery (week) | 39.3%1.1 39.3x1.1
Birth weight (g) 3200.8+448.8 | 3352.2+422.2

Stature<|60 cm
Gravidity >1
Nulliparities

History of adverse pregnancy

1234 (45.4%)
1204 (44.3%)
2364 (86.9%)
121 (4.4%)

29,447 (43.5%)
31,485 (46.6%)
54,515 (80.6%)
2029 (3.0%)

Abbreviation: 10, idiopathic oligohydramnios.
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Table 2 Pregnancy Outcomes in Idiopathic Oligohydramnios and Normal
Pregnancy Group

10 Control P value
n=2720 n=67,622
Low birth weight 154 (5.7%) 1413 (2.1%) <0.01*
Macrosomia 127 (4.7%) 4834 (7.2%) <0.01*
Perinatal death 4 (0.1%) 67 (0.1%) NS
Cesarean delivery 2298 (84.5%) | 36,408 (53.9%) | <0.01*
Emergency cesarean delivery 921 (33.9%) 9939 (14.7%) <0.01*
Postpartum hemorrhage 71 (2.6%) 2091 (3.1%) NS
Meconium-stained amniotic fluid | 291 (10.7%) 4349 (6.4%) <0.01*
NRFHRS 62 (2.3%) 712 (1.1%) <0.01*
Apgar score <7’
| min 32 (1.2%) 572 (0.9%) NS
5 min 13 (0.5%) 179 (0.3%) <0.05*
NICU admission 16 (0.6%) 203 (0.3%) <0.05*

Note: *Significance.
Abbreviations: IO, idiopathic oligohydramnios; NICU, neonatal intensive care unit; NRFHRS,
non-reassuring fetal heart rate status; NS, No Significance.

Table 3 Multiple Regression Analysis of Factors
Influencing Pregnancy Outcomes

Regression P value

Coefficients
Idiopathic oligohydramnios 0.081 <0.001
Maternal age 0.061 <0.001
Gestational age at delivery 0.038 <0.001
Stature<|60 cm 0.021 <0.001
Gravidity > 0.052 <0.001
Nulliparities 0.045 <0.001
History of adverse pregnancy | 0.002 0.573

gestational age (12.0% vs 3.7% vs 2.8%, P<0.01; 1.6% vs 5.0% vs 9.4%, P <0.01), respectively. There was a decreasing
trend in cesarean section rate with increasing gestational age (88.9% vs 82.9% vs 82.3%, P<0.01), while the emergency
cesarean section rate increased (30.9% vs 33.9% vs 39.6%, P<0.01). Also, the risk of meconium-stained amniotic fluid
and NRFHRS gradually increased with increasing gestational age in IO patients (3.9% vs 11.8% vs 18.9%, P<0.01; 1.3%
vs 2.5% vs 3.3%, P<0.01 for all). There were no statistical differences in postpartum hemorrhage, low Apgar score, or
NICU admission with increasing gestational age.

Pregnancy outcomes of 10 patients according to delivery mode were compared in Table 5. There were 1378 elective
cesarean deliveries and 422 vaginal deliveries among all term pregnancies with 10. Here, elective cesarean deliveries
mean cesarean sections performed prior to the onset of labor, solely at the mother’s request, without any medical
indication. This is considered a separate category of indication.” Considering that abnormal birth weight is a conflicting
factor of pregnancy outcomes, macrosomia and low birth weight cases were excluded in this analysis. Finally, perinatal
outcomes of 1221 elective cesarean section deliveries and 378 vaginal deliveries with normal birth weight were assessed.
There was no perinatal death case. The incidence of NRFHRS in the vaginal delivery group was higher than that in the
cesarean section group (2.6% vs 1.2%, P=0.05). There were no significant differences in postpartum hemorrhage, low
Apgar score, or NICU admission when the two groups were compared.
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Table 4 Maternal and Perinatal Outcomes at Different Gestational weeks in
Idiopathic Oligohydramnios at Term
37~38"w | 39~40"°w | 41~41**w | P value
n=709 n=1645 n=366
Low birth weight neonatal 84 (12.0%) | 60 3.7%) 10 2.8%) | <0.01*
Macrosomia I1(1.6%) | 82 (5.0%) 34 (9.4%) | <0.01*
Perinatal death 2 (0.3%) 2 (0.1%) 0 NS
Cesarean delivery 630 (88.9%) | 1363 (82.9%) | 305 (83.3%) | <0.01*
Emergency cesarean delivery 219 (30.9%) | 557 (33.9%) 145 (39.6%) | <0.01*
Postpartum hemorrhage 16 (2.3%) 46 (2.8%) 9 (2.5%) NS
Meconium-stained amniotic fluid | 28 (3.9%) 194 (11.8%) | 69 (189%) | <0.01*
NRFHRS 9 (1.3%) 41 (2.5%) 12 (3.3%) <0.01*
Apgar score <7’
| min 14 (2.0%) 16 (1.0%) 2 (0.6%) NS
5 min 7 (1.0%) 4 (0.2%) 2 (0.5%) NS
NICU 8 (I.1) 7 (0.4%) I (0.3%) NS

Notes: Statistical difference was compared between the three groups. *Significance.
Abbreviations: NICU, neonatal intensive care unit; NRFHRS, non-reassuring fetal heart rate status; NS, No
Significance.

Table 5 Maternal and Perinatal Outcomes of Different Delivery Modes in
Idiopathic Oligohydramnios at Term

Elective c/s | Vaginal Delivery | P value
n=1221 n=378
Perinatal death 0 (0%) 0 (0%) -
Postpartum hemorrhage 32 (2.6%) 6 (1.6%) NS
Meconium-stained amniotic fluid | 90 (7.4%) 39 (10.1%) NS
NRFHRS 15 (1.2%) 10 (2.6%) 0.05
Apgar score <7'
| min Il (0.9%) 5 (1.3%) NS
5 min 4 (0.3%) 1 (0.3%) NS
NICU admission 2 (0.2%) 2 (0.5%) NS

Abbreviations: elective c/s, cesarean sections performed electively prior to the onset of labor,
solely at the mother’s request, without any medical indication; NICU, neonatal intensive care unit;
NRFHRS, non-reassuring fetal heart rate status; NS, No Significance.

Discussion

Our multicenter study evaluated the association between 10 and term pregnancy outcomes. The average maternal age in
the 10 group was younger than the normal group. We speculate that most of the older cases in the IO group were
excluded since they are associated with a greater likelihood of pre-existing medical conditions or a higher risk of
obstetric complications. Our study revealed that there was a higher cesarean section rate for term pregnancies with 10
when compared with normal singleton pregnancies. Additionally, in the IO group, we found a significantly increased risk
of adverse perinatal outcomes, such as meconium-stained amniotic fluid, NRFHRS, low Apgar score at 5 min, and NICU
admission. There was no statistical difference between the two groups in terms of postpartum hemorrhage, perinatal
death, and low Apgar scores at 1 min.

1'% discovered a dose-response relationship between the Apgar score and overall additional support needs

Tweed et a
(ASN) status, therefore, concluded that Apgar scores are associated with both long-term and short-term prognoses, as
well as with educational and clinical outcomes at the population level. Population-based cohort studies also showed that
risks of cerebral palsy and epilepsy increased in children with low Apgar scores and a low Apgar score at 5 minutes

conferred a higher risk when compared to a low Apgar score at 1 minute.'' Therefore, the increasing rate of the low
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Apgar score at 5 min in the IO group in our research may indicate more serious adverse effects on neonatal well-being of
this group. One research team seems to have verified our study, which found a significant association between
pregnancies complicated by IO and long-term neurological morbidity of the offspring;'? while controlling for confoun-
ders, 10 was found to be independently associated with long-term cardiovascular morbidity of the offspring as well."?

10 is strongly associated with lower birth weight. Previous studies concluded that the low birth weight in pregnancies
with IO might be attributed to iatrogenic preterm deliveries.'*'> However, the clear correlation still existed despite that
all deliveries were term pregnancies in our study. This result is consistent with studies by Naveiro-Fuentes et al.'> In our
study, a higher incidence of meconium-stained amniotic fluid and NRFHRS was found in the IO group, which may be
due to placental perfusion insufficiency. This coincides with Hadas’s research, which demonstrated higher rates of
placental maternal vascular malperfusion (MVM) lesions and worse neonatal outcomes in pregnancies complicated by
10, and suggested that IO should be seen as part of the “placental insufficiency” spectrum. Subsequently, these adverse
neonatal manifestations may lead to a higher rate of emergency cesarean sections (or cesarean sections).'® Coincidentally,
a meta-analysis by Chauhan et al'’ also showed that patients with antepartum AFI<5 cm were associated with an
increased risk of cesarean delivery in response to NRFHRS.

Even though there is a reasonable deduction for the higher rate of cesarean sections in IO patients, conflicting
conclusions remain. Ahmad et al studied 421 cases in Pakistan, and concluded that the increase in cesarean section rates
in the IO group was secondary to a higher rate of labor induction rather than the increased risk of NRFHRS.'® Conway
et al studied 183 labor induction cases complicated with IO at term, and found that in the IO group, there was a higher
failure rate for labor induction compared with controls, which led to an increase in the cesarean section rate.'® Kansu-
Celik also found that labor induction with dinoprostone in term pregnancies of 10 was associated with an increased rate
of cesarean sections, but there was no higher risk of perinatal complications.?’ Nevertheless, according to systematic
reviews and Meta-analyses, Shrem et al concluded that IO at term was associated with significantly higher rates of labor
induction and cesarean sections, and higher short-term neonatal morbidity.?' These findings are consistent with our
results. We also found a gradually increasing rate of meconium-stained amniotic fluid and NRFHRS with increasing
gestational age, which indicates that timely obstetric intervention in IO patients at term is especially important.

In our study, there was no significant difference in low Apgar score at 1 and 5 min among the three term groups, but
the rate of Apgar score <7 at 5 min was the lowest when delivery occurred during the 39™° to 40" weeks. The lowest
cesarean section rate of 39" to 40™® weeks indicates a higher success rate in vaginal delivery or labor induction. These
findings imply that induction of labor at 39" to 40" weeks is feasible, in both IO and non-IO cases, but still requires
close intrapartum surveillance.

It is worth noting that, in 2010, the Chinese cesarean delivery rate was one of the highest in the world. Between 2007
and 2016, the rate was dramatically reduced at county-level and provincial-level hospitals (from 46% to 32% and 68% to
44%, respectively).”> The high rate of cesarean delivery in the 10 and normal group when our study was conducted
included a significant proportion of elective cesarean deliveries on maternal request (CDMR). The large sample size of
CDMR enabled us to evaluate the delivery modes in the IO group. In our study, the incidence of NRFHRS in the vaginal
delivery group was higher than that in the cesarean section group, which is attributed to the increased stress on the fetus
during vaginal birth, especially with reduced amniotic fluid. However, there were no significant differences in low Apgar
score or NICU admission between the two groups, implying that vaginal delivery did not cause adverse perinatal
outcomes. Nevertheless, for the safety of the fetus, close intrapartum surveillance and rapid response for emergency
cesarean section are essential.

Strengths and Limitations

The research data used for this study came from multiple levels of medical institutions. The multicenter design made our
findings generalizable with minor selection bias. Furthermore, we evaluated the optimal delivery time and mode in 10
cases, which provides the potential valuable advice for clinical management. However, there are several limitations. First,
we did not assess whether the onset of labor was artificial or spontancous. Second, further studies are needed to
determine whether pregnancy outcomes of IO at term differ between an immediate delivery group once 10 is diagnosed
and a group that delays delivery until a specific gestational age. Finally, given that the severity of oligohydramnios can be
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classified as mild (AFI = 41-50 mm), moderate (AFI = 21-40 mm), or severe (AFI = 0-20 mm),’ it would be valuable
for future research to present outcomes stratified by the degree of oligohydramnios.

Conclusion

This multicenter study demonstrates that IO is associated with increased perinatal risks, particularly fetal/neonatal
complications including meconium-stained amniotic fluid, NRFHRS, and low birth weight. These complications con-
tribute to elevated cesarean delivery rates, particularly emergency procedures. Optimal management requires compre-
hensive maternal-fetal assessment to determine delivery timing and mode. Vaginal delivery during 39 to 40™® weeks
appears optimal, with IO cases requiring enhanced intrapartum monitoring. Liberalized cesarean indications may be
warranted in selected 10 pregnancies to improve neonatal outcomes.
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