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ABSTRACT
Objective: The present study was conducted to study fetomaternal outcomes in oligohydramnios and
polyhydramnios. Methods: This prospective observational study was conducted in the department of obstetrics and
gynecology at Dhanalakshmi Srinivasan Medical College and Hospital, Perambalur, on 150 cases of oligohydramnios
and 50 cases of polyhydramnios. Amniotic fluid index was calculated according to Phelan index. Women with
amniotic fluid index (AFI) of ≥ 25 were taken as polyhydramnios group, and AFI of ≤ 5 were taken as
oligohydramnios group. These women were closely monitored throughout their antenatal, intrapartum, and
postpartum period until one week after birth. Categorical outcomes were compared between study groups using the
chi-square test. P value < 0.05 was considered statistically significant. Result: In the present study, majority of the
oligohydramnios patients underwent cesarean section (CS) (61.33%) and fetal distress (78.26%) was the common
cause for CS. Preeclampsia (66.67%) was found to be the major maternal complication in the oligohydramnios group
and GDM (53.33%) in the polyhydramnios patients. Majority of the babies of oligohydramnios patients had low birth
weight (56.94%). A high perinatal mortality rate was observed in the polyhydramnios (28%) group and more than half
of the babies (53.33%) of the oligohydramnios patients were admitted in NICU compared to 28% in the
polyhydramnios group. Conclusion: The abnormal liquor volume is often associated with an increased incidence of
labor complications, cesarean section, and adverse perinatal outcomes.
Keywords: Amniotic fluid, oligohydramnios, polyhydramnios, fetal distress, perinatal mortality.
An amniotic fluid exerts a cushion like effect on the
growing fetus and acts as a protective layer against
biological and mechanical injuries. It creates space for
physical movement, permits fetal swallowing and breathing,
and has bacteriostatic properties.1 Amniotic fluid is more
accessible than fetal blood to investigate the fetus and its
environment.2,3
Reduced
amniotic
fluid
volume
(AFV)
or
oligohydramnios is often associated with abnormalities like
congenital anomalies, growth retardation, meconium
staining, dysmaturity, and fetal asphyxia.4–6 Polyhydramnios
or excess AFV is sometimes associated with aneuploidy,
macrosomia, major fetal anomalies, and stillbirth. The

etiology of polyhydramnios involves many maternal and
fetal conditions like congenital anomalies, multiple
gestation, diabetes, and isoimmunization, or it may be
idiopathic.7 Some studies had shown that amniotic fluid
index (AFI) is a predictor of adverse outcomes 8 while other
authors have not confirmed the association.9,10 An
antepartum amniotic fluid index (AFI) of 5 cm or less and
AFI of >18 cm are predictors of adverse perinatal
outcomes.11 In an Indian study, cesarean section was more in
oligohydramnios,
42.8%
as
against
22.2%
in
polyhydramnios
subjects.
Perinatal
mortality
in
polyhydramnios subjects (42.25%) was significantly higher
than in oligohydramnios subjects (12.9%) and the incidence
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by the formula given by Kirkwood14 and group 1 to group 2
ratio as 3:1, the required sample size was 93 in group 1 and
31 in group 2. To account for a loss to follow up of about
10%, another 9 and 3 subjects will be included in each
group, respectively. Hence, the final required sample size
would be 102 and 34 subjects in group1 and 2, respectively.
As per the availability, it was decided to consider 150 in AFI
<5 and 50 in AFI >25 groups. One hundred fifty cases of
oligohydramnios and 50 cases of polyhydramnios attended
the department during the study period were included by
universal sampling.
Study duration: Eleven months from March 2019 to
February 2020. The study was approved by the institutional
review board, and the ethics committee of the hospital, and
informed consent was obtained from the patient prior to the
study.
The amniotic fluid index was measured by the Phelan
technique 15. In this technique, the uterus was divided into
four quadrants by an imaginary line drawn through the linea
nigra and the umbilicus. The maximum deepest vertical
pocket from each quadrant was measured. The sum of the
four measurements gives the value of AFI. Women with AFI
of ≥ 25 were taken as polyhydramnios group, and AFI of ≤ 5
were taken as oligohydramnios group.
Obstetrical ultrasound with doppler was done for the
study population using a real-time scanner with a 3.5-5MHz
transducer by the same person to avoid the inter-observer
variation. Fetal presentation, gestational age, liquor status,
and anomalies, if present, were noted. These women were
closely monitored throughout their antenatal, intrapartum,
and postpartum periods. Age of the patient, distribution of
parity, gestational age at delivery, possible etiological factors
causing abnormal liquor volume, rate of induction, liquor
color, number of vaginal, cesarean, and instrumental
deliveries, indications for the cesarean section, intrapartum
and postpartum complications were noted.
The fetal outcome, five minutes Apgar, birth weight,
neonatal intensive care unit (NICU) admission, perinatal
morbidity, and mortality were also noted. The babies were
followed until one week after birth.
Statistical methods: Maternal and neonatal factors were
considered as primary outcome variables. AFI (AFI≤5, AFI
≥25) was considered as the primary explanatory variable. All
quantitative variables were checked for normal distribution
within each category of the explanatory variable by using
visual inspection of histograms and normality Q-Q plots.

of congenital anomalies was 8.5% in the oligohydramnios
group while it was 31% in polyhydramnios.12 Fetal distress
is a common occurrence in labor and is of great concern for
the physician and patient. Early prediction of fetal distress in
the course of labor helps in providing appropriate
management measures. The “admission test” concept was
introduced to identify the patients whose antepartum risk
factors have been missed, and to triage the patients in early
labor into high risk and low risk groups. Cardiotocography
for 20 minutes (NST) and response to vibroacoustic
stimulation have been used as admission tests.6 Another
variable, which affects the fetal condition in the intrapartum
period, is amniotic fluid volume. Nowadays amniotic fluid is
evaluated during sonographic evaluation in the gravid
patients.13 Thus, the present study intends to study the
fetomaternal outcome in pregnancies with abnormal liquor
volume.
Objectives: To compare the fetomaternal outcome in
pregnancies with oligohydramnios and polyhydramnios.
Materials and methods
Study population and study site: The study was carried
out in oligohydramnios and polyhydramnios patients
attended in the department of obstetrics and gynecology at
Dhanalakshmi Srinivasan Medical College and Hospital,
Perambalur.
Inclusion criteria for oligohydramnios:
1. Singleton pregnancy
2. Ultrasound finding of AFI ≤ 5cm
3. Gestational age of 28-42 weeks
4. With intact membrane
Exclusion criteria for oligohydramnios:
1. Intrauterine fetal demise
2. Pre-labor rupture of membranes
3. Post-term pregnancy
Inclusion criteria for polyhydramnios:
1. Singleton pregnancy
2. Ultrasound finding of AFI ≥ 25cm
3. Gestational age of 28 - 42weeks
Exclusion criteria for polyhydramnios
1. Multifetal gestation
2. Pregnancies before 28 weeks
Study design: Prospective observational study
Sample size and sampling method: Sample size was
calculated by assuming the proportion of PROM in AFI<5
groups as 7.1% and in AFI >25 groups as 44.5% as per the
study by Gita G et al12. The other parameters considered for
sample size calculation included were 99% power of the
study and 5% two-sided alpha error. As per the calculation
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Shapiro-Wilk test was also conducted to
Table 1: Comparison of baseline parameter between amniotic fluid index (N=200)
AFI
P
assess normal distribution. Shapiro-Wilk test p
Parameters
value
AFI<=5 (N=150)
AFI>=25 (N=50)
value of >0.05 was considered as the normal
Age group
distribution. Categorical outcomes were
Up to 20 years
20 (13.33%)
5 (10%)
0.058
21 to 30 years
120 (80%)
36 (72%)
compared between study groups using the chi31 years and above
10 (6.67%)
9 (18%)
square test. P value < 0.05 was considered
Obstetric score
Primi
100 (66.67%)
16 (32%)
statistically significant. Data was analyzed using
G2 to G3
50 (33.33%)
28 (56%)
*
coGuide software, V.1.0.16
G4 to G5
0 (0%)
6 (12%)
Gestation age in weeks
Result
28 to 32 weeks
15 (10%)
7 (14%)
A total of 200 subjects were included in the
33 to 37 weeks
44 (29.33%)
11 (22%)
0.510
final analysis. The difference in the proportion
38 weeks and above
91 (60.67%)
32 (64%)
Associated maternal conditions (N=48)
of age groups between the AFI was found to be
Anemia
5 (15.15%)
0 (0%)
insignificant with a “p” value of 0.058, with a
APLA
2 (6.06%)
0 (0%)
Chorioangioma of placenta
0 (0%)
1 (6.67%)
majority of 120 (80%) people with AFI ≤ 5 was
GDM
0 (0%)
8 (53.33%)
*
aged between 21. The majority of 100 (66.67%)
Gestational hypertension
4 (12.12%)
2 (13.33%)
Preeclampsia
22 (66.67%)
3 (20%)
participants were reported primi, followed by 50
Rh Negative
0 (0%)
1 (6.67%)
(33.33%) were reported between G2 to G3 in
*No statistical test was applied-due to zero subjects in the cells
AFI ≤ 5. 16 (32%) were reported primi, and 28
APLA – Antiphospholipids antibodies, GDM – Gestational diabetes mellitus.
(56%) were reported between
Table 2: Comparison of maternal parameters and fetal outcome between AFI (N=200)
G2 to G3 in AFI ≥25. The
AFI
P
Parameter
value
AFI<=5 (N=150)
AFI>=25(N=50)
difference in gestational age
Onset of labor
between the AFI was found to
Induced
98 (65.33%)
10 (20%)
<0.001
be insignificant, with a “p”
Spontaneous
52 (34.67%)
40 (80%)
Colour of the liquor
value of 0.510. In AFI ≤ 5, the
Clear
65 (43.33%)
44 (88%)
<0.001
majority of 91 (60.67%)
Meconium
85 (56.67%)
6 (12%)
Mode of delivery
reported 38 weeks and above,
Outlet forceps
7 (4.67%)
3 (6%)
and in AFI ≥25 also, the
Vacuum forceps
3 (2%)
2 (4%)
<0.001
majority
in
the
same
Vaginal delivery
48 (32%)
36 (72%)
Ceasarean
section
92
(61.33%)
9
(18%)
gestational age range with 32
Indications for cesarean (N=101)
(64%) weeks. Out of 150
1 (1.09%)
0 (0%)

Breech
0 (0%)
1 (11.11%)

Cord prolapse
participants, the majority, 22
10 (10.87%)
3 (33.33%)

Cephalo pelvic disproportion
(66.67%), had preeclampsia in
*
72 (78.26%)
2 (22.22%)

Fetal distress
AFI ≤ 5. Out of 50
7 (7.61%)
1 (11.11%)

Failed induction
2 (2.17%)
2 (22.22%)

Oblique lie
participants, the majority 8
Labor complications (N=23)
(53.33%) had GDM in AFI
PROM (Pre-labor rupture of membranes)
0(0%)
10 (43.48%)
≥25 (table 1). The difference
Pre term labour
0(0%)
7 (30.43%)
Cord prolapse
0(0%)
3 (13.04%)
*
in the proportion of onset of
Atonic PPH
0(0%)
2 (8.7%)
labor between the AFI was
Retained placenta
0(0%)
1 (4.35%)
Mortality
found to be significant with a
Alive
150 (100%)
39 (78%)
*
“p” value of <0.001, in AFI ≤
Death
0 (0%)
11 (22%)
Term delivery (N=189)
5, the majority of 98 (65.33%)
Pre term
45 (30%)
6 (15.38%)
participants reported induced
0.067
Term
105 (70%)
33 (84.62%)
labor, followed by sponFetal outcome (N=189)
AGA
58 (38.67%)
31 (79.49%)
taneous labor in 52 (34.67%)
IUGR
31 (20.67%)
0 (0%)
*
participants. In AFI ≥25, 10
LGA
0 (0%)
4 (10.26%)
SGA
61
(40.67%)
4
(10.26%)
(20%) participants reported
*No statistical test was applied- due to 0 subjects in the cells
induced labor , 40 ( 80 % )
PPH – Postpartum haemorrhage, AGA - Appropriate for gestational age, IUGR – Intrauterine growth restriction,
LGA – Large for gestational age, SGA – Small for gestational age
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was found to be significant with a “p” value of <0.001.
In AFI ≤ 5, the majority of 82 (56.94%) babies were
P
≤2.59 Kg, followed by 60 (41.67%) were 2.6 to 3.59. In
value
AFI≥ 25, the majority of 24 (61.54%) babies were 2.6
0.002
to 3.59 kg, followed by 9 (23.08%) babies were 3.6kg
and above. Out of 150 babies, 80 (53.33%) babies were
admitted to ICU in AFI ≤ 5, and out of 50 babies, 14
<0.001
(28%) were admitted to ICU AFI≥ 25 group. The
difference in the proportion of perinatal death between
0.002
the AFI was found to be significant with a “p” value of
<0.001
<0.001. The perinatal death in AFI ≤ 5 was 11 (7.33%),
while in AFI≥ 25 group, it was 14 (28%) (table 3).
Discussion
In the present study, most of the oligohydramnios
patients underwent CS (61.33%), and fetal distress
*
(78.26%) was the most common cause. The majority of
the oligohydramnios cases were primigravida, and
polyhydramnios cases were multigravida. The major
maternal complication seen in the oligohydramnios
group was preeclampsia (66.67%) and GDM (53.33%)
in the polyhydramnios group. Low birth weight babies
were standard in the oligohydramnios group. A high
perinatal mortality rate was observed in the
polyhydramnios group (28%) as compared to
oligohydramnios.
*
Most of the patients with oligohydramnios
underwent C-section (61.33%), and fetal distress
(78.26%) was the most common cause. Similarly, in
studies by Gita G et al and Sushma M et al, the
incidence of CS was 42.8% and 50%, and fetal distress
was the most common cause in 80% and 35% in
oligohydramnios group, respectively.12,17 Fetal distress
participants reported spontaneous labor. The difference in
in the present study can be due to increased meconiumthe proportion of color of the liquor between the AFI was
stained liquor (56.67%) and IUGR (20.67%). In the
found to be significant with a “p” value of <0.001, in AFI ≤
polyhydramnios group, only 18% underwent cesarean as
5, the majority of 85 (56.67%) participants were meconium;
compared to 22.2% in Gita G et al study, and cephalopelvic
the majority of 44 (88%) participants were clear liquor in
disproportion (CPD-33.33%) was the major reason for CS.12
AFI≥25. Out of 50 participants, the majority of 10 (43.48%)
A high perinatal mortality rate was observed in the
were PROM in AFI ≥25. The mortality was more in study
polyhydramnios group (28%) as compared to the
participants with AFI ≥25. The difference in term delivery
oligohydramnios group, which is 7.33%. This was
between the AFI was found to be insignificant with a “p”
comparable with the results of Gita G et al study, where
value of 0.067, in AFI ≤ 5, the majority of 105 (70%)
perinatal mortality was 42.25% in polyhydramnios and
participants were in term delivery (table 2).
12.9% in the oligohydramnios group.12 This high perinatal
The difference in the proportion of Apgar scores at 5 min
mortality in the polyhydramnios group may be due to
was <7, between the AFI was found to be significant with a
increased fetal congenital anomalies.
“p” value of 0.002, in AFI ≤ 5, the majority of 84 (56%)
In the present study, the majority were of the age group
babies were having Apgar score at 5 min in AFI ≥ 25. The
21-30 years (80%) in both oligo and polyhydramnios groups.
difference in the proportion of birth weight between the AFI
This is comparable to the age group reported by Suvarna V

Table 3: Comparison of neonatal parameters between AFI (N=200)
AFI
Parameters
AFI<=5
AFI>=25
(N=150)
(N=50)
Apgar at 5 Mints (N=189)
<7
84 (56%)
11 (28.21%)
7 and above
66 (44%)
28 (71.79%)
Birth weight (In Kg) (N=183)
≤2.59 Kg
82 (56.94%)
6 (15.38%)
2.6 to 3.59 Kg
60 (41.67%)
24 (61.54%)
3.6 and above
2 (1.39%)
9 (23.08%)
80 (53.33%)
14 (28%)
NICU admission
Perinatal death
Alive
139 (92.67%)
36 (72%)
Death
11 (7.33%)
14 (28%)
Anomalies noted in USG
Anencephaly
0 (0%)
4 (36.36%)
B/L Mckd
1 (16.67%)
0(0%)
Diaphragmatic hernia
0 (0%)
1 (9.09%)
Duodenal atresia
0 (0%)
1 (9.09%)
Hydrocephalus
0 (0%)
2 (18.18%)
Infantile Pckd
3 (50%)
0 (0%)
Microcephaly
1 (16.67%)
0 (0%)
Non-immune hydrops
0 (0%)
1 (9.09%)
Single UA
1 (16.67%)
0 (0%)
Spina bifida
0 (0%)
2 (18.18%)
Etiological factors
Anencephaly
0 (0%)
4 (8%)
Anomaly
6 (4%)
0 (0%)
APLA
2 (1.33%)
0 (0%)
Chorioangioma
0 (0%)
1 (2%)
Diaphragmatic hernia
0 (0%)
1 (2%)
Duodenal atresia
0 (0%)
1 (2%)
GDM
0 (0%)
8 (16%)
GHT
4 (2.67%)
0 (0%)
Hydrocephalus
0 (0%)
2 (4%)
Idiopathic
53 (35.33%)
29 (58%)
IUGR
20 (13.33%)
0 (0%)
Non-immune hydrops
0 (0%)
1 (2%)
Pd
43 (28.67%)
0 (0%)
Pe
22 (14.67%)
0 (0%)
Rh Neg
0 (0%)
1 (2%)
Spina bifida
0 (0%)
2 (4%)
*No statistical test was applied- due to 0 subjects in the cells
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et al and Gita G et al in their studies.18,12 Among the parity
distribution, 66.67% of the cases in the oligohydramnios
group were primigravida, but several studies reported that
there was no significant relation of age and parity with
oligohydramnios.8,10,19,20 In the polyhydramnios group, the
majority of the women were multigravida (56%) which is
comparable to the study by Gita G et al.12 Preeclampsia
(66.67%) was the commonest complication seen in patients
with oligohydramnios, followed by anemia (15.15%) and
gestational hypertension (12.12%), in this study. In a study
by Magann EF et al, 7.16 % of patients with
oligohydramnios were found to be hypertensive.21 In a study
by Madaan S et al, 20 % of patients were hypertensive, and
40 % of them had low AFI scores (<8 cm).22 In the present
study, GDM (53.33%) was the commonest complication
seen in patients with polyhydramnios, followed by
preeclampsia (20%) and gestational hypertension (13.13%).
A commonly supported theory is that polyhydramnios in
diabetic pregnancies could be a result of maternal
hyperglycemia, which in turn, produces fetal hyperglycemia
and osmotic diuresis. It has been reported consistently that
approximately 15% of pregnancy complications in diabetic
women may occur due to polyhydramnios.23 The rate of
GDM in the present study was higher compared to studies by
Gita G et al and Vaid S et al studies, which reported 20%
and 5% cases of GDM, respectively.12,24 These authors
reported 17.7% and 13% cases of hypertension in the
polyhydramnios group in their studies.12,24
In the present study, 56% of babies with AFI ≤ 5 had
APGAR <7 at 5min. Apgar score < 7 at 5 min was seen in
35.4% of cases among oligohydramnios in the study by
Suvarna V et al,18 23.7% in Chandra et al25 study and 16% in
Chate P et al study.26 Debra KG et al (1992) found a high
incidence of cesarean for fetal distress (55%), meconium
staining (64%), and Apgar score < 7 at 1 min(55%) and 5
min, (9%) in the patients with AFI < 2 cm as compared to
AFI> 5 cm.27 In the present study, among oligohydramnios
patients, the majority (56.94%) had low birth weight babies
≤ 2.59 kg followed by normal birth weight and among the
polyhydramnios patients, the majority (61.54%) had normal
birth weight babies followed by overweight babies. In
contrast, in a study by Madaan et al 22, out of the patients
with low AFI (<8 cm), 58.62 % had low birth weight babies,
and among patients with AFI>8 cm, 50 % had low birth
weight babies. Martinez-Frias ML et al also observed similar
results in their study.28
In patients with oligohydramnios, 53.33% of babies were
admitted to NICU, which is comparable to the results found

in other studies; 46.15% in Chandra et al and 42% in Chate P
et al studies.25,26 In the polyhydramnios group, 28% of babies
were admitted to NICU. In our study, 35.33% were
idiopathic oligohydramnios with no identifiable cause, and
58% were idiopathic polyhydramnios, which is comparable
with Brady et al.study.29 In our study, 4% of cases with
oligohydramnios had congenital anomalies as compared to
12.9% in Gita G et al study and 5.8% in Anil S et al study. 30
In the polyhydramnios group, none had congenital
anomalies. The study has some limitation, matching of two
groups was not done for confounders and follow-up period
of mother and newborn was less.
Conclusion
The abnormal liquor volume during pregnancy signals
danger to the fetus. It is often associated with an increased
incidence of labor complications, cesarean section, and
adverse perinatal outcomes, but isolated oligo and
polyhydramnios in term gestation have better perinatal
outcomes compared to early-onset and with associated
conditions like hypertensive diseases of pregnancy, GDM,
IUGR, etc. The ideal method to detect any abnormality in
liquor volume is ultrasound. A careful examination should be
done to detect any identifiable congenital anomalies along
with a detailed history, clinical examination, and relevant
investigations to identify the various etiological factors in all
cases of abnormal liquor volume, to get better fetal outcome
as well as to avoid maternal complications.
Conflict of interest: None. Disclaimer: Nil.
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