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Objective
The aim of this survey was to investigate the recommendations and clinical practice patterns of the Korean Society of
Maternal and Fetal Medicine (KSMFM) members, regarding management of isolated oligohydramnios (10).

Methods

From December 2018 to February 2019, questionnaires were e-mailed to the KSMFM members at 257 institutes that
are listed by the Korean Statistical Information Services (KOSIS) as suitable labor premises. Responses to the seven
guestions on the management of 10, from diagnosis to treatment, were evaluated.

Results

A total of 72 KSMFM members responded to this survey. Nearly all participants (90.1%) used the amniotic fluid index
(AFI) as the primary method for estimating amniotic fluid volume. The majority of the participants (73.6%) believed
that 10 was a risk factor for adverse pregnancy outcomes, including abnormal fetal heart rate (73.6%), need for
cesarean delivery (58.3%), intrauterine fetal demise (52.8%), and meconium aspiration syndrome (50%). Almost 70%
of the participants believed that induction of labor might decrease perinatal morbidities, and that late-preterm to
early-term period (36-38 gestational weeks) was a suitable timeframe for delivery, if the fetus was sufficiently grown
and antenatal testing revealed reassuring results. Less than half of the participants (47.2%) believed that maternal
oral or intravenous hydration was a useful intervention for |0 management.

Conclusions

KSMFM members preferred labor induction at late-preterm to early-term, to decrease perinatal morbidity in cases of
10, although it was still uncertain whether labor induction improved the outcomes. Further prospective studies are
needed regarding 10 management.
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Introduction

Amniotic fluid protects the fetus, reflects the fetal condition,
and provides an environment for various fetal movements,

including breathing [1,2]. Oligohydramnios is associated
with maternal and fetal hypertension, diabetes, congenital
anomalies, fetal growth restriction, and preterm rupture of
membranes. Independently, it has been reported to reflect
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uteroplacental insufficiency and chronic fetal hypoxia [3,4].
When oligohydramnios is diagnosed by chance during the
routine second and third trimester pregnancy examination,
clinicians tend to recommend a variety of tests to identify its
causes, such as the presence of congenital malformations
and the size of the fetus, and to conduct fetal surveillance
including Doppler studies.

Oligohydramnios without any evidence of either maternal
or fetal abnormalities is known as “isolated” oligohydram-
nios (I0) [5]. In low-risk pregnancies, the incidence of 10 has
been estimated as 1.5% [6]. IO management guidelines are
not well defined as its effect on perinatal outcomes remains
controversial. However, a recent meta-analysis has suggested
that 10 in low-risk pregnancy was associated with adverse
outcomes such as neonatal intensive care unit (NICU) admis-
sion, cesarean delivery, and meconium aspiration syndrome
[7]. A systematic review and meta-analysis suggested that
oral or intravenous maternal hydration improves amniotic
fluid volume; however, further evaluation of its clinical appli-
cation is required [8].

Given the potentially severe complications and lack of clear
management guidelines, the diagnosis of 10 can affect preg-
nancy management and the decision to induce labor. In fact,
a 2009 survey of Society for Maternal Fetal Medicine (SMFM)
has revealed that approximately 80% of the participants
declared either that induction of labor in cases of 10 did
not reduce perinatal morbidity or that they were uncertain
whether it did. However, despite being unsure of its benefits,
96% of the practitioners leaned towards intervention [9].

In the absence of 10 management guidelines, insights into
obstetricians' clinical practice patterns are required. This
survey aimed to investigate the knowledge and clinical prac-
tice patterns associated with 10 management among the
members of the Korean Society of Maternal Fetal Medicine
(KSMFM).

Materials and methods

From December 2018 to February 2019, questionnaires were
sent to 272 labor units listed by the Korean Statistical Infor-
mation Services (KOSIS) as suitable labor premises. The in-
stitutes included 41 obstetrics departments within university
hospitals, 86 obstetrics departments within general hospitals,
and 145 private obstetric hospitals. The survey comprised of
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seven questions and was distributed by e-mail.

IO was defined as an ultrasonography-based diagnosis
of abnormally low amniotic fluid with intact membranes in
the absence of a fetal growth restriction, fetal anomalies,
or significant maternal comorbidity. The participants were
asked to report on their management of such cases, based
on their personal and their unit’s standard protocols. The
guestionnaire was composed of three parts: 1) measure-
ment and related perinatal outcomes of 10, 2) preferences
for induction of labor in presence of |0 atthird trimester and
3) preferences of oral or intravenous hydration and intraam-
niotic fluid infusion in 10. In this questionnaire-based survey,
respondents were asked to provide details of their individual
characteristics, such as medical practice setting, age, sex, and
the year of their certification as obstetrical specialists. The
questionnaire was adapted from an earlier survey for SMFM
members regarding the same matter [9].

Table 1. Characteristics of obstetricians who responded to the
survey, regarding their clinical practice patterns in oligohydramnios
management (n=72)

Characteristics Values

Sex Male 33 (45.8)
Female 39 (54.2)

Age (yr) 45.6+6.8
30-39 15 (20.8)
40-49 37(51.4)
50-59 8(25.0)

>60 2(2.8)

Type of labor unit OB/GYN clinic 3(4.2)
OB/GYN hospital” 16 (22.2)

OB/GYN department at 709.7)

a general hospital
OB/GYN department at 46 (63.9)
a university hospital

Duration of experience (yr) 15.2+7.4

Average number of monthly <50 27 (37.5)
hospital-based deliveries

51-100 20 (27.8)
101-150 14 (19.5)

151-200 6(8.3)

>201 5(6.9)

Data presented as meanzstandard deviation or number (%).
OB/GYN, obstetrics and gynecology.
FWith more than one staff obstetrician.
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Results

1. Participants’ characteristics

A total of 72 KSMFM members responded to this survey. The
mean age of the respondents was 45.6+6.8 years. Among
the sample, 45.8% and 54.2% respondents were males and
females, respectively. The average duration of clinical obstet-
ric experience was 15.2+7.4 years. About two-thirds of the
participants (45/72) were working at hospitals with >50 de-
liveries each month (Table 1).

2. Management patterns of isolated oligohydramnios
cases

Questionnaires and responses are summarized in Table 2.
Most participants used the amniotic fluid index (AFI) as the
primary method for estimating amniotic fluid volume (Ques-
tion 1). The majority of participants (73.6%) declared that
they believed 10 was a risk factor for significant adverse
pregnancy outcomes (Question 3). Moreover, over 50%
of the participants believed that abnormal fetal heart rate
(73.6%), cesarean delivery (58.3%), intrauterine fetal demise
(52.8%), and meconium aspiration syndrome (50.0%) were
adverse outcomes associated with 10. Similarly, approxi-
mately 70% of the participants considered |0 to indicate a
need for delivery induction in the third trimester (Question 4).
Over 50% of the participants thought early-term (37-38
gestational weeks) delivery was appropriate in cases of 10,
when the fetus was sufficiently grown and the results of an-
tenatal testing were reassuring (Question 5). Less than half
of the participants (34/72, 47.2%) believed that oral or intra-
venous hydration was a useful intervention in patients with
I0. Among these, 50.0% (17/34) selected oral hydration for
a short-term effect (Question 6). The majority of participants
(63/72, 87.5%) did not perform amniotic infusion in preg-
nancies with 10 (Question 7).

Discussion

Amniotic fluid physiologic dynamics during pregnancy are
complex. Abnormal volumes of amniotic fluid are associated
with various adverse pregnancy outcomes [10]. Oligohydram-
nios is estimated to occur in 0.5-5.5% of all pregnancies,
depending on the method of amniotic fluid volume mea-
surement [11-13]. Oligohydramnios without any evidence
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of anatomical, functional, or chromosomal abnormalities is
called “isolated” oligohydramnios. Since IO indicates a low-
risk pregnancy and the oligohydramnios measurements have
a low accuracy, the |0 management protocols are debatable
[5,14].

In the present questionnaire-based survey, the majority of
respondents used AFl to measure amniotic fluid volume. The
gold standard for the amniotic fluid volume estimation is
the dye dilution test [15]. However, this test is invasive, and
is rarely required or used. Thus, single deepest pocket (SDP),
measuring <2 cm, or AFl <5 c¢m are the commonly used
indirect criteria for confirmation of oligohydramnios [16].
However, SDP and AFl often grossly under- or over-estimate
oligohydramnios [17,18]. Although, neither of the two as-
sessments have been proved to be superior to the other;
when the AFI was used, significantly more cases of oligo-
hydramnios were diagnosed, and more women underwent
interventions [19].

Patients with oligohydramnios have high-risk pregnancies,
associated with adverse outcomes such as admission to the
NICU, meconium stained amniotic fluid, increased rate of
cesarean section, low Apgar score at birth, fetus that is small
for gestational age, low umbilical cord pH, and respiratory
distress syndrome. However, since 10 indicates a low-risk
pregnancy, its evaluation as a risk factor for adverse pregnan-
cy outcomes is still controversial [20]. In a recent meta-anal-
ysis of 12 studies, Shrem et al. [10] reported that 10 at term
was associated with significantly higher rates of labor induc-
tion, cesarean section, and short-term neonatal morbidity.
Moreover, Rabie et al. [7] reported that 10 in low-risk preg-
nancy increased the risk of NICU admission, cesarean delivery
for fetal distress, and meconium aspiration syndrome. In the
present survey, over 50% of the participants reported cesar-
ean delivery, abnormal fetal heart rate, and meconium aspi-
ration syndrome in neonates as adverse outcomes associated
with 10. This was in accordance with the previous SMFM
survey (Fig. 1). However, the proportion of the response of
“no significant attributable risks” differed in the two surveys.
This may be attributed to the increased understanding of 10
in perinatal outcomes during the last 10 years.

Due to the associated adverse outcomes, interventions,
such as labor induction, are important considerations when
treating patients with confirmed 10 in the third trimester of
pregnancy. In 2009, the SMFM questionnaire-based survey
revealed that approximately 80% of the participants believed
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Table 2. Isolated oligohydramnios survey and responses

Questionnaire item No. (%)
1. Which methods do you currently use most frequently to evaluate the amniotic fluid volume? 72 (100.0)
Amniotic fluid index (AFI) 65 (90.1)
Maximal vertical pocket 7(9.9)

Subjective assessment 0

2. In your opinion, is isolated oligohydramnios a risk factor for any of the following outcomes: (Check all that apply) 72 (100.0)
Cesarean delivery 42 (58.3)
Abnormal fetal heart rate 53 (73.6)
Intrauterine fetal demise 38(52.8)
Neonatal acidosis 15(20.8)
Meconium aspiration syndrome 36 (50)
Low Apgar score 33 (45.8)
Low birth weight 21(29.2)
NICU admission 34 (47.2)
Neonatal brain injury 8(11.1)
No significant attributable risk 1(1.4)

3. Does induction of labor in cases of isolated oligohydramnios at term decrease perinatal morbidity associated with the 72 (100.0)

above-listed outcomes?
Yes 53(73.6)
No 15(20.8)
Unknown 4(5.6)

4. Is a case of isolated oligohydramnios in third trimester an indication for labor induction? 72 (100)
Yes 50 (69.4)
No 22 (30.6)

5. For a sufficiently grown fetus with isolated oligohydramnios and reassuring antenatal testing results, what is the 72 (100.0)

maximum gestational age before recommending inducing labor?
34 weeks 5(6.9)
35 weeks 3(4.2)
36 weeks 8(11.1)
37 weeks 26 (36.1)
38 weeks 15(20.8)
39 weeks 709.7)
40 weeks 7(9.7)
No significant risk attributable to gestational age 1(1.4)

6. Should oral or intravenous hydration be used to gain additional amniotic fluid before intervening in a patient with 72 (100.0)

isolated oligohydramnios?
Yes 34 (47.2)
Oral hydration for short-term effect 17 (23.6)
Intravenous hydration for short-term effect 8(11.1)
Oral hydration for long-term effect 8(11.1)
Intravenous hydration for long-term effect 1(1.4)
No 38(52.8)

7. In your practice, is amniotic infusion used in patients with isolated oligohydramnios? 72 (100.0)
Yes 9(12.5)
No 63 (87.5)
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Cesarean delivery

Abnormal fetal heart rate

83%

Intrauterine fetal demise

Neonatal acidosis

Meconium aspiration syndrome

Low Apgar score

Low birth weight

NICU admission
I KSMFM (2019)
Neonatal brain injury 13%
B SMFM (2009)

There is no significant attributable risk

|
0% 50% 100%

Fig. 1. Comparison of Society for Maternal Fetal Medicine (SMFM; 2009) and Korean Society of Maternal Fetal Medicine (KSMFM; 2019)
survey regarding the relation between perinatal outcomes and isolated oligohydramnios. NICU, neonatal intensive care unit.

KSMFM (2019)

1 Is a case of isolated oligohydramnios in
third trimester an indication for labor
induction? - Yes

SMFM (2009) B Does induction of labor in cases of
isolated oligohydramnios at term

decrease perinatal morbidity - Yes

I
0% 50% 100%
Fig. 2. Comparison of Society for Maternal Fetal Medicine (SMFM; 2009) and Korean Society of Maternal Fetal Medicine (KSMFM; 2019)
survey regarding labor induction in isolated oligohydramnios.
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that induction of labor in cases of 10 did not reduce perinatal
morbidity or that they were uncertain whether it did. How-
ever, despite being unsure of its benefits, 96% of the practi-
tioners recommended this intervention [9]. Conversely, in the
present survey, nearly 74% of the participants believed that
induction of labor reduced perinatal morbidity and almost
70% of them indicated considering induction of labor in the
third trimester of pregnancy with 10 (Fig. 2). These results
show that the perceptional uncertainty of labor induction for
IO has reduced in the last 10 years. Furthermore, 68% of the
participants declared that late pre-term to early-term period
(36-38 gestational weeks) was a suitable timeframe for de-
livery. In a recent study, Rabies et al. have reported that the
lack of required data precludes any conclusions regarding op-
timal timeframe for delivery in pregnancies with 10 [7]. Con-
versely, Brzezinski-Sinai et al. [14] have reported that in cases
of 10 in late pre-term, induction of labor may reduce the
risk of perinatal morbidities despite a premature birth. The
American College of Obstetricians and Gynecologists (ACOG)
recommendations state that 36.0-37.7 weeks of gestation
are a suitable timeframe for delivery in cases with 10 [21].
Given these considerations, until 35.6 weeks of gestation,
conservative management is required. Further, until delivery,
intensive fetal surveillances including fetal biophysical profile
and Doppler analysis to evaluate placental dysfunction are
needed [22,23]. In the KSMFM survey of 70 members in
2013, Oh reported that fetal surveillances were performed
twice a week (20%), every week (43%) or every other week
(35%), and 46% of respondents preferred induction after 37
gestational weeks in 10 [24]. This result was similar to that of
our survey.

Previous meta-analyses suggest that maternal hydration ap-
peared to increase amniotic fluid volume and might be ben-
eficial in the management of oligohydramnios [8,25]. In the
SMFM survey, 51% of respondents thought that hydration
(oral or intravenous) should be performed to gain additional
amniotic fluid [9]. In the present survey, 47% of the partici-
pants believed that hydration had an effect in conservative
management of 10. Based on this result, maternal hydration
may be considered in clinical practices for |0 management.
Concurrently, majority of the survey participants (87.5%) de-
clared that they did not consider amnioinfusion as a neces-
sary practice in IO management.

This study had some limitations, including a low response
rate, which was probably due to a reduced number of
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obstetricians in the Korean Society. The low response rate
might have introduced different kinds of bias to the findings.
Further, this survey showed results similar to the previous
KSMFM survey of 2013 regarding the preferred induction
time [24]. However, we believe that several additional ques-
tions including perception of hydration and perinatal out-
comes are worth investigating than the previous study to
understand additional clinical practice patterns. Additionally,
64% and 83% of participants worked for tertiary hospitals in
this study and the previous study, respectively [24]. This sug-
gests that this study represented the general practices in Ko-
rea. In conclusion, KSMFM members preferred inducing labor
at late-preterm to early-term, to decrease perinatal morbidity
in cases of 10, in accordance with the recent ACOG recom-
mendation, although it is still uncertain whether labor induc-
tion improves the outcomes. Future prospective studies are
needed regarding IO management.
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