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Objective: Antenatal fetal surveillance has been recommended for moderate/severe idiopathic polyhydramnios but not for mild
idiopathic polyhydramnios. The purpose of this study is to determine if pregnancies with mild idiopathic polyhydramnios have an
increased risk for an intrauterine fetal demise (IUFD).

Methods: Medical records and amniotic fluid volume ultrasound data from 2016 to 2021 at a university medical center were
examined. Pregnancies with fetal anomalies, fetal infection, isoimmunization, multiple gestation, maternal diabetes and oligohydram-
nios were excluded. Normal amniotic fluid volume was defined as an amniotic fluid index (AFI) <24 cm which was compared to mild
idiopathic polyhydramnios, AFI of >24.0 cm—29.9 cm, and moderate/severe polyhydramnios which is an AFI >30 cm.

Results: Of 12,725 patients meeting inclusion study criteria, there were 249 with idiopathic polyhydramnios (n =249) which was associated
with an increased odds of [IUFD (aOR) of 3.27 (CI 1.50-7.15), NICU admission (aOR 1.28, C1 0.96—1.70), 5S-minute APGAR score less than
7 (aOR 2.16, CI 1.52-3.07), and large for gestational age infant (LGA) (aOR 4.04, CI 2.83-5.78) compared to normal amniotic fluid volume
(AFV). In the mild polyhydramnios group (n = 204, out of the 249 women with polyhydramnios) compared to the 12,476 pregnancies with
normal AFV group, IUFD (aOR 3.38, CI 1.46-7.82), NICU admission (aOR 1.19, CI 0.87-1.64), 5-minute APGAR score less than 7 (aOR
1.68, CI 1.10-2.55) and LGA (aOR 3.87, CI 2.59-5.78). In moderate/severe polyhydramnios group (n = 45) compared to the normal AFV
group, there was no increased odds of IUFD (aOR 2.78, CI 0.38-20.29) or NICU admission (aOR 1.74, CI 0.93-3.26) but an increased odds
for a 5-minute APGAR score less than 7 (aOR 4.94, CI 2.57-9.53) and LGA fetus (aOR 4.80, CI 2.26-10.22).

Conclusion: There is an increased odds of IUFD in pregnancies complicated by mild idiopathic polyhydramnios. Patients should be
counseled on an increased odds of adverse pregnancy outcomes associated with idiopathic polyhydramnios, and in those pregnancies
with mild idiopathic polyhydramnios, antenatal fetal surveillance should be considered.
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Introduction

Polyhydramnios is defined as an excess amount of amniotic fluid surrounding the fetus. Idiopathic polyhydramnios is defined as
polyhydramnios that is not related to fetal anomalies or infections, diabetes, multiple gestations, isoimmunization or placental
tumors.! Amniotic fluid volume (AFV) can be measured by invasive dye dilution administration during pregnancy or by waiting
to measure the actual fluid during cesarean delivery. Neither are practical options for daily AFV assessment. Due to the limitations
of these options, ultrasound is more often chosen to estimate AFV during pregnancy. Three techniques are used to estimate the
AFV: the amniotic fluid index (AFI), single deepest pocket (SDP), and subjective assessment (AFV visualization without

measurements).>
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In the consult series of the Society of Maternal Fetal Medicine, it is stated that antenatal surveillance is suggested for moderate/
severe idiopathic polyhydramnios (an AFI of > 30) but is not required for mild idiopathic polyhydramnios (an AFI of>24-29.9),
and that delivery should be allowed to occur spontaneously at term.” Due to the association of idiopathic polyhydramnios and an
overall 2-5 fold increase in perinatal mortality, other investigators recommend antenatal testing anytime polyhydramnios (mild,
moderate, or severe) is diagnosed after 32 weeks. As long as antenatal testing remains reassuring, they recommend delivery at 39
weeks’ gestation.'®
In this study, we evaluated the outcomes of singleton pregnancies diagnosed with mild or moderate to severe idiopathic

polyhydramnios compared to pregnancies with normal AFV.

Methods

This retrospective cohort study used data extraction from the Epic electronic medical record and Viewpoint ultrasound software at
the University of Arkansas for Medical Sciences (UAMS). No individual patient chart reviews were done by investigators.
Inclusion criteria were delivery of a singleton pregnancy at the UAMS hospital from 2016-2020. The Institutional Review Board
(IRB) for the University of Arkansas for Medical Sciences reviewed and approved this study #262647 on 3/29/2021. The IRB
determined that this project is not human subject research as defined in 45 CFR 46.102, as no individually identified information
was used, and informed consent was waived. This research study on humans has been performed in accordance with the principles
stated in the Declaration of Helsinki.

Patients with polyhydramnios were identified by data extraction from the Viewpoint ultrasound software and amniotic fluid
index (AFI) as well as the gestational age at the time of ultrasound were recorded. Patients with oligohydramnios, fetal anomalies,
fetal infections, isoimmunization, placental tumors, multiple gestation and maternal pre-gestational or gestational diabetes were
excluded. The AFI thresholds defined for this study were normal AFV is an AFI of < 24 cm, mild polyhydramnios an AFI of 24
—29.9, and moderate/severe polyhydramnios as an AFI>30.” Normal AFV was compared to mild polyhydramnios and moderate/
severe idiopathic polyhydramnios. If a patient had moderate/severe polyhydramnios at any point, they were grouped into the
moderate/severe group even if at most recent ultrasound it was considered mild. Pregnancies with idiopathic polyhydramnios
were also analyzed as mild or moderate/severe at initial AFT and most recent AFI.

The primary outcomes were intrauterine fetal demise (IUFD) and neonatal intensive care unit (NICU) admission.

Statistical Analysis

Descriptive summary was used to describe the patient population stratified by AFV groups. Initially, data were analyzed and
presented based on two groups (ie, normal amniotic fluid volume and idiopathic polyhydramnios). Continuous measures were
presented as mean + standard deviation (SD) or median with interquartile range (IQR) for skewed data while categorical data were
presented as frequency and percentage. To assess the bivariate relationship between each measure with AFV groups, two-sample
t-test or Wilcoxon rank-sum test, as appropriate, was used for continuous measures while chi-square test or Fisher’s exact was
applied to categorical variables. Next, both unadjusted and adjusted logistic regression models were used to examine increased
likelihood of TUFD and NICU admission among those infants born to mothers with idiopathic polyhydramnios compared to
normal amniotic fluid volume. In addition to IUFD and NICU admission, we examined the relationship between classification
groupings of AFV with several secondary endpoints including 1-min APGAR <7, 5-min APGAR < 7, fetal growth restriction
(IUGR), and large for gestational age (LGA). The multivariable logistic model included maternal age, race/ethnicity, body mass
index (BMI at the first antenatal visit most of which were in the first trimester), parity, and chronic hypertension (CHTN). In
subsequent analyses, the classification of AFV was partitioned into three levels: normal AFV, mild idiopathic polyhydramnios,
and moderate to severe idiopathic polyhydramnios. Similarly, both unadjusted and adjusted logistic regression models were used
to evaluate the relationships between AFV groups and outcomes. Finally, we examined the sensitivity of our results based on the
timing of the AFI assessment period as defined by initial AFI, highest AFI, and most recent AFI. All analyses were performed
using SAS 9.4 (SAS Institute Inc., Cary, NC) based on two-sided tests with significance level 0.05.

Results
We identified 12,725 patients that met criteria for inclusion. Of those, 249 patients had idiopathic polyhydramnios. Compared to
the women with a normal AFI, the women with moderate to severe polyhydramnios were more likely to be non-Hispanic white,
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deliver via cesarean and have a higher BMI. The women with mild polyhydramnios compared to the women with a normal AFI
were more likely to be non-Hispanic black, deliver via cesarean, and have a higher BMI (Table 1). This group was subdivided
into mild and moderate to severe idiopathic polyhydramnios using an AFI of 24.0-29.9 cm and >30 cm, respectively. There were
204 patients with mild polyhydramnios and 45 patients with moderate to severe polyhydramnios. The polyhydramnios group

was also analyzed by diagnosis at initial AFV assessment, most recent AFV assessment or highest AFV assessment (Table 2).

Idiopathic Polyhydramnios

There were 249 patients with idiopathic polyhydramnios (either mild or moderate to severe) overall. At the time of the
highest AFI the mean AFI measurement was 27.94+5.0 cm and the mean gestational age at time of assessment was 31.67
+4.49 weeks. Additional analysis was performed for polyhydramnios diagnosed by initial AFI (n=241) and by most
recent AFI (n=224). The mean AFI at initial assessment was 27.1+4.17 cm and the mean gestational age at time of
assessment was 30.67+4.77 weeks. The mean AFI at most recent assessment was 27.23+4.88 cm and the mean
gestational age at time of assessment was 32.49+4.31 weeks.

Intrauterine Fetal Demise

There were 116 (0.91%) IUFD cases among 12,725 patients that met criteria for inclusion. The group of women with a normal
AFT had 109 (0.87%) cases of [IUFD compared to 6 (2.94%) cases among women with mild polyhydramnios and 1 (2.22%) case
among women with moderate to severe idiopathic polyhydramnios. There were higher odds of IUFD in the idiopathic
polyhydramnios group with an adjusted odds ratio (aOR) of 3.27 (CI 1.50-7.15) (Table 3). The adjusted predicted probability
of having an IUFD for women in the idiopathic polyhydramnios group was 2.6% (95% CI: 1.1% to 5.9%) compared to 0.8%
(95% CI: 0.5% to 1.2%) for women with normal AFI. The results were consistent using both recent AFI and initial AFI values to
define the groups (see Tables 4 and 5).

Table | Descriptive Summary

Maternal Measures Normal AFI Polyhydramnios | Polyhydramnios p-value
(Mild) (Mod/Severe)
Race, N (%) 0.0008
White 5125 (41.1) 86 (42.2) 25 (55.6)
Black 4606 (36.9) 94 (46.1) 15 (33.3)
Other 2745 (22.0) 24 (11.8) 5(I1)
Ethnicity, N (%) 0.007
Non-Hispanic 9479 (76.0) 173 (84.8) 39 (86.7)
Hispanic 2381 (19.1) 20 (9.8) S5(IL1)
Other 616 (5.0) 11 (5.4) 1 (22)
Cesarean, N (%) 4314 (34.6) 101 (49.5) 26 (57.8) <0.0001
Age, mean * SD 270+59 283 +59 27.7 6.1 0.005
BMI, mean * SD 33.1£77 362 +98 37.1 £99 <0.0001
Parity, median [IQR] I [2] I [2] I [2] 0.770%*
Chronic hypertension, N (%) 772 (6.2) 29 (14.2) 2 (4.4) <0.000**
Unspecified HTN, N (%) 446 (3.6) 13 (6.4) 1(22) 0.102%*
(Continued)
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Table | (Continued).

Maternal Measures Normal AFI Polyhydramnios Polyhydramnios p-value
(Mild) (Mod/Severe)

Gestational hypertension, N (%) 1430 (11.5) 25 (12.3) 2 (4.4) 0.329%*

Arrest dilation/descent, N (%) 304 (2.4) 9 (4.4) 1 (2.2) 0.192%*

Preeclampsia, N (%) 893 (7.2) 16 (7.8) 1 (2.2) 0.455%*

Malpresentation, N (%) 273 (2.2) 3 (1.5) 2 (4.4) 0.354**

PPROM, N (%) 430 (3.5) 4 (2.0) 2 (4.4) 0.432%*

Infant Measures

Gestational age, mean * SD 38029 379+ 24 369 +28 0.031
Birthweight, mean + SD 3051.0 £ 711.5 3230.6 + 781.9 3049.6 + 926.3 0.002
I-min APGAR, median [IQR] 8.0 [I] 8.0 [2] 7.0 [5] <0.0001*
5-min APGAR, median [IQR] 9.0 [0] 9.0 [1] 8.0 [3.0] <0.0001*
Preterm, N (%) 2135 (17.1) 37 (18.1) 15 (33.3) 0.015
Neonatal death, N (%) 41 (0.33) | (0.5) 0 (0) 0.565%*
Fetal demise (IUFD), N (%) 109 (0.9) 6 (2.9) 1 (2.2) 0.015%*
NICU, N (%) 2701 (21.7) 55 (27.0) 15 (33.3) 0.033
LGA, N (%) 544 (4.4) 35(17.2) 10 (22.2) <0.0001
Fetal growth restriction, N %) 2319 (18.6) 31 (15.2) 9 (20.0) 0.451
Cord prolapse, N (%) 18 (0.14) 0 (0) 1 (2.2) 0.100**
Shoulder dystocia, N (%) 63 (0.50) 3 (1.5) 0 (0) 0.145%*

Notes: *Denote p-value based on Kruskal-Wallis test; **Denote p-value based on Fisher’s exact test.
Abbreviations: SD, standard deviation; IQR, interquartile range; LGA, large for gestational age.

Table 2 Sample Size

Define Groups 2-Level 3-Level
Based on AFl initial, Normal (N = 12,476) Normal (N = 12,476)
recent, or highest Polyhydramnios (N = 249) Mild (N = 204)

Severe (N = 45)

Based on AFI initial Normal (N = 12,484) Normal (N = 12,484)
Polyhydramnios (N = 241) Mild (N = 206)
Severe (N = 35)

Based on AFI recent Normal (N = 12,501) Normal (N = 12,501)
Polyhydramnios (N = 224) Mild (N = 185)
Severe (N = 39)

Based on AFI highest Normal (N = 12,476) Normal (N = 12,476)
Polyhydramnios (N = 249) Mild (N = 204)
Severe (N = 45)

Note: Defining groups using AFI highest is the same as the union between AFI initial, recent, or highest.
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Table 3 Unadjusted/Adjusted Odds Ratios with 95% Confidence Intervals

Polyhydramnios and Infant Outcomes

Examining the Association Between

Method 1?

Method 2°

Infant Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR
Outcomes (95% CI) (95% CI)“ (95% CI) (95% CI)*
Fetal demise 328 (1.51,7.12) 3.27 (1.50, 7.15) Mild 3.44 (1.49,7.92) 3.38 (1.46, 7.82)
Mod/Severe 2.58 (0.35, 18.88) 2.78 (0.38, 20.29)
NICU 1.41 (1.07, 1.87) 1.28 (0.96, 1.70) Mild 1.34 (0.98, 1.82) 1.19 (0.87, 1.64)
Mod/Severe 1.81 (0.97, 3.37) 1.74 (0.93, 3.26)
I-min APGAR <7 1.97 (1.50, 2.59) 1.81 (1.37, 2.38) Mild 1.62 (1.18, 2.22) 1.48 (1.07, 2.03)
Mod/Severe 4.21 (2.34, 7.56) 3.99 (2.20, 7.24)
5-min APGAR < 7 2.33 (1.64, 3.29) 2.16 (1.52, 3.07) Mild 1.83 (1.21, 2.77) 1.68 (1.10, 2.55)
Mod/Severe 5.09 (2.66, 9.72) 4.94 (2.57, 9.53)
Preterm 1.28 (0.94, 1.74) 1.19 (0.87, 1.63) Mild 1.07 (0.75, 1.54) 0.97 (0.67, 1.40)
Mod/Severe 2.42 (1.30, 4.51) 2.53 (1.35, 4.73)
LGA 4.84 (3.46, 6.76) 4.04 (2.83, 5.78) Mild 4.54 (3.13, 6.60) 3.87 (2.59, 5.78)
Mod/Severe 6.27 (3.09, 12.72) 4.80 (2.26, 10.22)
IUGR 0.84 (0.60, 1.18) 0.87 (0.61, 1.23) Mild 0.79 (0.53, I.15) 0.78 (0.53, 1.16)
Mod/Severe 1.10 (0.53, 2.28) 1.35 (0.64, 2.83)

Notes: *Under Method |, the primary comparison was Polyhydramnios vs Normal AFI (reference group); ®under Method 2, the level of AFl was partitioned
into 3 groups (Normal AFI < 24 cm (reference group); Mild Polyhydramnios AFl 24-29.9 cm; Severe Polyhydramnios AFI 2 30 cm). The first odds ratio estimate
represents the comparison of Mild vs Normal and the second odds ratio represents the comparison of Severe vs Normal. “All adjusted models included the

following maternal characteristics: age, race, BMI, parity, and CHTN.

Table 4 Unadjusted/Adjusted Odds Ratios with 95% Confidence Intervals Examining the Association Between
Polyhydramnios and Infant Outcomes (Using Recent AFI Values to Define Groups)

Method 1? Method 2°
Infant Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR
Outcomes (95% CI) (95% CI)“ (95% CI) (95% CI)“
Fetal demise 3.10 (1.35, 7.13) 3.11 (1.35, 7.19) Mild 3. 13 (1.26, 7.76) 3.14 (1.26, 7.82)
Mod/Severe 2.97 (0.40, 21.78) 2.99 (041, 22.11)
NICU 1.35 (1.00, 1.82) 1.25 (0.92, 1.69) Mild 1.30 (0.94, 1.81) 1.20 (0.86, 1.67)
Mod/Severe 1.61 (0.81, 3.17) 1.49 (0.75, 2.97)
I-min APGAR <7 1.83 (1.37, 2.45) 1.71 (1.27, 2.29) Mild 1.49 (1.07, 2.09) 1.40 (1.00, 1.96)
Mod/Severe 4.17 (2.22, 7.82) 3.77 (2.00, 7.13)
5-min APGAR <7 2.31 (1.60, 3.34) 2.18 (1.51, 3.16) Mild 1.69 (1.07, 2.64) 1.59 (1.01, 2.51)
Mod/Severe 6.24 (3.20, 12.18) 5.78 (2.94, 11.35)
Preterm 1.29 (0.93, 1.78) 1.22 (0.88, 1.70) Mild 1.05 (0.72, 1.54) 0.98 (0.67, 1.44)
Mod/Severe 2.71 (141, 5.22) 2.76 (1.42, 5.34)
LGA 4.58 (3.21, 6.54) 3.86 (2.65, 5.64) Mild 4.37 (2.95, 6.49) 3.68 (2.41, 5.60)
Mod/Severe 5.61 (2.57, 12.26) 4.74 (2.09, 10.78)
IUGR 0.76 (0.52, 1.10) 0.79 (0.54, 1.16) Mild 0.65 (0.42, 1.01) 0.67 (0.43, 1.04)
Mod/Severe 1.31 (0.62, 2.77) 1.51 (0.71, 3.22)

Notes: *Under Method I, the primary comparison was Polyhydramnios vs Normal AFI (reference group); °under Method 2, the level of AFI was
partitioned into 3 groups (Normal AFl < 24 cm (reference group); Mild Polyhydramnios AFI 24-29.9 cm; Severe Polyhydramnios AFl 2 30 cm). The first
odds ratio estimate represents the comparison of Mild vs Normal and the second odds ratio represents the comparison of Severe vs Normal. “All adjusted
models included the following maternal characteristics: age, race, BMI, parity, and CHTN.
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Table 5 Unadjusted/Adjusted Odds Ratios with 95% Confidence Intervals Examining the Association Between
Polyhydramnios and Infant Outcomes (Using Initial AFl Values to Define Groups)

Method 1? Method 2°
Infant Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR
Outcomes (95% CI) (95% CI)* (95% CI) (95% CI)*
Fetal demise 3.40 (1.57, 7.37) 3.37 (1.55, 7.36) NA NA
NICU 1.42 (1.07, 1.89) 1.29 (0.97, 1.73) Mild 1.32 (0.96, 1.80) 1.18 (0.86, 1.62)
Mod/Severe 2.14 (1.08, 4.26) 2.12 (1.06, 4.25)
I-min APGAR <7 1.99 (1.51, 2.62) 1.84 (1.39, 2.43) Mild 1.81 (1.33, 2.45) 1.66 (1.22, 2.27)
Mod/Severe 3.30 (1.69, 6.45) 3.12 (1.58, 6.17)
5-min APGAR <7 2.27 (1.59, 3.24) 2.11 (1.47, 3.03) Mild 1.89 (1.25, 2.84) 1.74 (1.15, 2.63)
Mod/Severe 5.00 (2.39, 10.44) 4.90 (2.33, 10.34)
Preterm 1.27 (0.93, 1.74) 1.18 (0.86, 1.63) Mild 1.20 (0.85, 1.70) 1.10 (0.77, 1.56)
Mod/Severe 1.68 (0.79, 3.59) 1.78 (0.83, 3.83)
LGA 5.04 (3.60, 7.05) 4.29 (2.99, 6.14) Mild 4.81 (3.33, 6.93) 4.10 (2.77, 6.08)
Mod/Severe 6.50 (2.94, 14.38) 5.39 (231, 12.57)
IUGR 0.87 (0.62, 1.23) 0.90 (0.63, 1.28) Mild 0.84 (0.58, 1.22) 0.84 (0.57, 1.24)
Mod/Severe 1.310 (0.48, 2.51) 1.31 (0.56, 3.03)

Notes: *Under Method |, the primary comparison was Polyhydramnios vs Normal AFI (reference group); ®Under Method 2, the level of AFl was
partitioned into 3 groups (Normal AFl < 24 cm (reference group); Mild Polyhydramnios AFl 24-29.9 cm; Severe Polyhydramnios AFl = 30 cm). The first
odds ratio estimate represents the comparison of Mild vs Normal and the second odds ratio represents the comparison of Severe vs Normal. “All adjusted
models included the following maternal characteristics: age, race, BMI, parity, and CHTN.

NICU Admission

While patients with idiopathic polyhydramnios had a higher adjusted predicted probability of NICU admission (47.2% vs
36.8%), it was not statistically significant with an aOR of 1.28 (CI 0.96—1.70) (Table 3). The results were consistent using
both recent AFI and initial AFI values to define the groups (see Tables 4 and 5).

Large for Gestational Age (Birthweight Greater Than the 90th %)

Patients with idiopathic polyhydramnios also had a higher odds of LGA infants with an adjusted odds ratio (aOR) of 4.04
(CI 2.83-5.78) (Table 3). The adjusted predicted probability of delivering a LGA infant for women in the idiopathic
polyhydramnios group was 12.3% (95% CI: 8.4% to 18.0%) compared to 3.0% (95% CI: 2.5% to 3.6%) for women with
normal AFI. In the most recent AFI group, the odds remained increased with an aOR of 3.86 (CI 2.65-5.94) (Table 4).
The odds were higher in the initial AFI group with an aOR of 4.29 (CI 2.99-6.14) (Table 5).

5-Min APGAR <7

Patients with idiopathic polyhydramnios had a higher odds of having an infant with 5-minute APGAR score <7 with an
adjusted odds ratio (aOR) of 2.16 (CI 1.52-3.07) (Table 3). The adjusted predicted probability of 5-min APGAR < 7 in
the idiopathic polyhydramnios group was 17.8% (95% CI: 12.4% to 25.5%) compared to 8.2% (95% CI: 7.2% to 9.4%)
for women with normal AFI. The results were consistent using both recent AFI and initial AFI values to define the
groups (see Tables 4 and 5).

Neonatal Death
There was no difference in odds of neonatal death between the overall idiopathic polyhydramnios group and the normal
AFV group (Table 1). There was only 1 neonatal death in the idiopathic polyhydramnios group, therefore no formal
statistical model was used to examine the relationship with polyhydramnios with this rare outcome.

The outcomes were similar between normal and idiopathic polyhydramnios for preterm delivery and for intrauterine
growth restriction.
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Mild ldiopathic Polyhydramnios

There were 204 patients with only mild idiopathic polyhydramnios (AFI was 24.0-29.9 cm). The mean AFI at time of
highest AFI assessment was 26.0+=1.7 cm and the mean gestational age at time of assessment was 31.4+4.5 weeks.
Additional analysis was performed on patients diagnosed with mild polyhydramnios at initial AFI assessment (n=206)
and at the time of the most recent AFI assessment (n=185). The mean AFI at initial assessment was 25.8+1.5 cm and the
mean gestational age at time of assessment was 30.6+4.68 weeks. The mean AFI at most recent assessment was 25.9
+1.7 cm and the mean gestational age at time of assessment was 32.1+4.44 weeks.

Patients with mild idiopathic polyhydramnios were older, more likely to be black, have chronic hypertension and
higher BMI when compared to patients with normal AFV (Table 1). Patients with mild idiopathic polyhydramnios on
average delivered at an earlier gestational age (37.7£2.5 vs 38.0£2.9), had infants with a higher mean birthweight (3230.6
+781.9 vs 3051.0+£711.5), higher rate of preterm births (18.1% vs 17.1%) and were more likely to have a cesarean
delivery (49.5% vs 34.6%). There were no differences in parity, gestational hypertension, preeclampsia, malpresentation,
fetal growth restriction or premature prelabor rupture of membranes (PPROM).

Intrauterine Fetal Demise

The odds of IUFD were increased in the mild idiopathic polyhydramnios group compared to normal AFV with an aOR of
3.38 (CI 1.46-7.82) (Table 3). The adjusted predicted probability of having an IUFD for women in the mild idiopathic
polyhydramnios group was 2.7% (95% CI: 1.1% to 6.4%) compared to 0.8% (95% CI: 0.5% to 1.2%) for women with
normal AFI. The results were consistent based on most recent AFI (see Table 4).

NICU Admission

While infants born to mothers with mild idiopathic polyhydramnios had a higher adjusted predicted probability of NICU
admission (44.0% vs 36.8%), it was not statistically significant with an aOR of 1.19 (CI 0.87—1.64) (Table 3). The results
were consistent using both recent AFI and initial AFI values to define the groups (see Tables 4 and 5).

Large for Gestational Age (Birthweight Greater Than the 90th%)

Patients with mild idiopathic polyhydramnios also had a higher odds of having LGA infants with an adjusted odds ratio
(aOR) of 3.87 (CI 2.59-5.78) (Table 3). The adjusted predicted probability of delivering a LGA infant for women in the
mild idiopathic polyhydramnios group was 11.8% (95% CI: 7.7% to 18.0%) compared to 3.0% (95% CI: 2.5% to 3.6%)
for women with normal AFI. In the most recent AFI group, the odds remained increased with an aOR of 3.68 (CI 2.41—
5.60) (Table 4). The odds were higher in the initial AFI group with an aOR of 4.10 (CI 2.77-6.08) (Table 5).

5-Min APGAR <7

Patients with mild idiopathic polyhydramnios had a higher odds of having an infant with 5-minute APGAR score <7 with
an adjusted odds ratio (aOR) of 1.68 (CI 1.10-2.55) (Table 3). The adjusted predicted probability of 5-min APGAR <7
in the mild idiopathic polyhydramnios group was 13.8% (95% CI: 12.4% to 25.5%) compared to 8.2% (95% CI: 7.2% to
9.4%) for women with normal AFI. The results were consistent using both recent AFI and initial AFI values to define the
groups (see Tables 4 and 5).

Moderate to Severe Idiopathic Polyhydramnios
There were 45 patients with only moderate/severe idiopathic polyhydramnios (AFI was >30 cm at any ultrasound
assessment). The mean AFT at time of highest AFI assessment was 38.7+17.6 cm and the mean gestational age at time of
assessment was 32.844.3 weeks. Additional analysis was performed for patients diagnosed with moderate/severe
polyhydramnios at initial AFI (n=35) and at most recent AFI (n=39). The mean AFI at initial assessment was 38.2
+19.6 cm and the mean gestational age at time of assessment was 31.9+4.4 weeks. The mean AFI at most recent
assessment was 38.7+18.7 cm and the mean gestational age at time of assessment was 33.5+4.0 weeks.

Patients with moderate/severe idiopathic polyhydramnios were older, more likely to be white, and have a higher BMI
(Table 1). Patients with moderate/severe idiopathic polyhydramnios delivered at an earlier gestational age (36.942.8 vs
38.0+2.9), had higher rate of preterm birth (33.3% vs 17.1%) and were more likely to have cesarean delivery (57.8% vs
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34.6%). Birthweight was similar in the moderate/severe polyhydramnios group (3049.6+£926.3 vs 3051.0+£711.5). There
were no differences in parity, gestational hypertension, preeclampsia, malpresentation, fetal growth restriction or
premature prelabor rupture of membranes (PPROM).

Intrauterine Fetal Demise

While the moderate/severe idiopathic polyhydramnios group had a higher adjusted predicted probability of IUFD
compared to the normal AFI group (2.2% vs, 0.8%), it was not statistically significant with an aOR of 2.78 (CI 0.38—
20.29) (Table 3). The results were consistent using the most recent AFI group with an aOR of 2.99 (CI 0.451-22.11)
(Table 4).

NICU Admission

While infants born to mothers with moderate/severe idiopathic polyhydramnios had a higher adjusted predicted prob-
ability of NICU admission (44.0% vs 36.8%), it was not statistically significant with an aOR of 1.74 (CI 0.93-3.26)
(Table 3). The result was similar using the most recent AFI group with an aOR of 1.49 (CI 0.75-2.97) (Table 4).
However, based on the initial AFI grouping, the odds of NICU admission for infants born to mothers with moderate/
severe idiopathic polyhydramnios were statistically significant with an aOR of 2.12 (CI 1.06—4.25) (Table 5). The
adjusted predicted probability was 64.1% for the moderate/severe idiopathic polyhydramnios group compared to 36.8%
for the normal AFV group.

Large for Gestational Age (Birthweight Greater Than the 90th %)

Patients with moderate/severe idiopathic polyhydramnios also had a higher odds of having LGA infants with an adjusted
odds ratio aOR of 4.80 (CI 2.26, 10.22) (Table 3). The adjusted predicted probability of delivering a LGA infant for
women in the moderate/severe idiopathic polyhydramnios group was 14.6% (95% CI: 6.8% to 31.7%) compared to 3.0%
(95% CI: 2.5% to 3.6%) for women with normal AFI. In the most recent AFI group, the odds remained increased with an
aOR of 4.74 (CI 2.09-10.78) (Table 4). The odds were higher in the initial AFI group with an aOR 5.39 (CI 2.31-12.57)
(Table 5).

5-Min APGAR <7

Patients with moderate/severe idiopathic polyhydramnios had a higher odds of having an infant with a 5-minute APGAR
score <7 with an adjusted odds ratio (aOR) of 4.94 (CI 2.57-9.53) (Table 3). The adjusted predicted probability of 5-min
APGAR < 7 in the moderate/severe idiopathic polyhydramnios group was 41.0% (95% CI: 21.1% to 79.7%) compared to
8.2% (95% CI: 7.2% to 9.4%) for women with normal AFI. The results were consistent using both recent AFI and initial
AFI values to define the groups (see Tables 4 and 5).

Discussion
Findings
The most important finding in this study is the increased odds of an IUFD in idiopathic polyhydramnios, even in patients
with only mild polyhydramnios. These odds remained elevated regardless of whether mild idiopathic polyhydramnios
was diagnosed at the initial or most recent ultrasound assessment. Interestingly, we observed higher odds of IUFD in
mild idiopathic polyhydramnios than moderate/severe. Although the cause of a higher rate of IUFD in mild compared to
moderate/severe polyhydramnios cannot be identified in this study, we hypothesize that patients with moderate/severe
polyhydramnios undergo antenatal fetal surveillance at our institution and fetal deterioration may be recognized, whereas
per the Society for Maternal Fetal Medicine consult series guideline, patients with mild idiopathic polyhydramnios do
not. This study identified other adverse pregnancy outcomes as well. Both mild and moderate/severe Idiopathic
polyhydramnios was associated with a higher odds of having an infant with a 5-minute APGAR score less than 7,
which may suggest that polyhydramnios adversely affects intrapartum fetal well-being. Both polyhydramnios groups
were also associated with large for gestational age infants.

There have been other studies evaluating idiopathic polyhydramnios; however, most had a smaller sample size and/or
did not differentiate mild versus moderate or severe idiopathic polyhydramnios compared to normal AFV. There are 2

132 https: International Journal of Women’s Health 2023:15
Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Pagan et al

studies that included a larger sample size. In a study by Luo, 276 patients with mild idiopathic polyhydramnios were
included. Luo defined polyhydramnios as an AFI of greater than 25cm, which would have excluded some patients with
polyhydramnios by the most commonly used definition of an AFI of 24 cm or greater.® These investigators found
a significantly increased odds of IUFD (0.4%, n=4 vs 0.03%, n=37) with an aOR of 24.4. Weigand published a study
with a large sample size of 348 patients with idiopathic polyhydramnios of which 274 patients had mild idiopathic
polyhydramnios and they did not observe an increased odds of an IUFD.” They defined polyhydramnios as an AFI
greater than 24 cm. They found no increased odds of (0.19%, n=19 vs 0.29%, n=1), however IUFD was a rare outcome in
the study which may have affected their analysis.

The outcomes of 5-minute Apgar scores < 7 at 5 minutes, and LGA were significantly increased in the comparison of
normal vs idiopathic polyhydramnios, mild polyhydramnios, and moderate to severe polyhydramnios groups. NICU
admissions, preterm delivery, and intrauterine growth restriction were similar among all groups (normal, mild polyhy-
dramnios, moderate/severe polyhydramnios) except the initial AFI in the moderate/severe polyhydramnios groups.
Overall whether the group assignment was defined by the initial or most recent AFI had minimal effect on pregnancy
outcomes.

Strength

This large retrospective study evaluates perinatal outcomes in pregnancies with idiopathic polyhydramnios, allowing us
to evaluate rare outcomes such as IUFD. We evaluated and compared all ultrasound estimated polyhydramnios, mild
idiopathic polyhydramnios, and moderate to severe polyhydramnios compared to pregnancies with normal AFI using the
initial AFI and the final AFI measurements of polyhydramnios (Table 5).

Limitations

The retrospective study design has the potential to have missing or inaccurate data. The AFVs were extracted from the
Viewpoint ultrasound software and diagnosis of polyhydramnios was made based on AFI which reduced the odds of
misclassification of polyhydramnios. The data were adjusted for confounders by logistic regression; however, there is
a residual risk of confounding bias. This study, despite its limitations can make an important contribution to the existing
literature.

Conclusion

This study has identified adverse perinatal outcomes in pregnancies complicated by idiopathic polyhydramnios. We
found increased odds of IUFD in moderate/severe idiopathic polyhydramnios, but most importantly, these increased odds
were found with mild idiopathic polyhydramnios as well. Antenatal fetal testing should be considered in pregnancies
complicated by mild idiopathic polyhydramnios.

Acknowledgments
The opinions or assertions contained herein are the private views of the authors and are not to be construed as the official
policy of the Department of the Army, Department of Defense, or the US Government.

Funding

No funding or financial support was received for this work.

Disclosure
EFM reports royalty for chapter on Assessment of amniotic fluid volume from UpToDate. The authors report no other
conflicts of interest in this work.

References

1. Magann EF, Chauhan SP, Doherty DA, Lutgendorf MA, Magann MI, Morrison JC. A review of idiopathic Hydramnios and pregnancy outcomes.
Obstet Gynecol. 2007;62(12):795-802.

International Journal of Women’s Health 2023:15 https: 133
Dove:


https://www.dovepress.com
https://www.dovepress.com

Pagan et al Dove

oo

. Rutherford SE, Phelan JP, Smith CV, Jacobs N. The four-quadrant assessment of amniotic fluid volume: an adjunct to antepartum fetal heart rate

testing. Obstet Gynecol. 1987;70(3 Pt 1):353-356.

. Chamberlain PF, Manning FA, Morrison I, Harman CR, Lange IR. Ultrasound evaluation of amniotic fluid volume. II. The relationship of increased

amniotic fluid volume to perinatal outcome. Am J Obstet Gynecol. 1984;150(3):250-254. doi:10.1016/S0002-9378(84)90360-0

. Magann EF, Perry KG Jr, Chauhan SP, Anfanger PJ, Whitworth NS, Morrison JC. The accuracy of ultrasound evaluation of amniotic fluid volume

in singleton pregnancies: the effect of operator experience and ultrasound interpretative technique. J Clin Ultrasound. 1997;25(5):249-253.
doi:10.1002/(SICI)1097-0096(199706)25:5<249::AID-JCU5>3.0.CO;2-D

. Dashe JS, Pressman EK, Hibbard JU. Society for maternal-fetal medicine (SMFM. SMFM Consult Series# 46: evaluation and management of

polyhydramnios. Am J Obstet Gynecol. 2018;219(4):B2-B8. doi:10.1016/j.ajog.2018.07.016

. Sandlin AT, Chauhan SP, Magann EF. Clinical relevance of sonographically estimated amniotic fluid volume: polyhydramnios. J Ultrasound Med.

2013;32(5):851-863. doi:10.7863/ultra.32.5.851

. Odibo IN, Newville TM, Ounpraseuth ST, et al. Idiopathic polyhydramnios: persistence across gestation and impact on pregnancy outcomes. Eur

J Obstet Gynecol Reprod Biol. 2016;199:175-178. doi:10.1016/j.ejogrb.2016.02.018

. Luo QQ, Zou L, Gao H, Zheng YF, Zhao Y, Zhang WY. Idiopathic polyhydramnios at term and pregnancy outcomes: a multicenter observational

study. J Matern Fetal Neonatal Med. 2017;30(14):1755-1759. doi:10.1080/14767058.2016.1224835

. Wiegand SL, Beamon CJ, Chescheir NC, Stamilio D. Idiopathic polyhydramnios: severity and perinatal morbidity. Am J Perinatol. 2016;33

(7):658-664. doi:10.1055/5-0036-1571320

International Journal of Women’s Health Dove

Publish your work in this journal

The International Journal of Women’s Health is an international, peer-reviewed open-access journal publishing original research, reports,
editorials, reviews and commentaries on all aspects of women’s healthcare including gynecology, obstetrics, and breast cancer. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-womens-health-journal

134 n ) in u Dove International Journal of Women’s Health 2023:15


https://doi.org/10.1016/S0002-9378(84)90360-0
https://doi.org/10.1002/(SICI)1097-0096(199706)25:5%3C249::AID-JCU5%3E3.0.CO;2-D
https://doi.org/10.1016/j.ajog.2018.07.016
https://doi.org/10.7863/ultra.32.5.851
https://doi.org/10.1016/j.ejogrb.2016.02.018
https://doi.org/10.1080/14767058.2016.1224835
https://doi.org/10.1055/s-0036-1571320
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Statistical Analysis

	Results
	Idiopathic Polyhydramnios
	Intrauterine Fetal Demise
	NICU Admission
	Large for Gestational Age (Birthweight Greater Than the 90th %)
	5-Min APGAR < 7
	Neonatal Death

	Mild Idiopathic Polyhydramnios
	Intrauterine Fetal Demise
	NICU Admission
	Large for Gestational Age (Birthweight Greater Than the 90th%)
	5-Min APGAR < 7

	Moderate to Severe Idiopathic Polyhydramnios
	Intrauterine Fetal Demise
	NICU Admission
	Large for Gestational Age (Birthweight Greater Than the 90th %)
	5-Min APGAR < 7


	Discussion
	Findings
	Strength


	Limitations
	Conclusion
	Acknowledgments
	Funding
	Disclosure

