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ARTICLE INFO  ABSTRACT 
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Original Article 

 Introduction: Amniotic fluid is an important factor in the prediction of fetal survival. 

The aim of this research was to evaluate the effects of intravenous hydration of mothers 

on amniotic fluid volume and in turn on pregnancy outcomes. Methods: The current 

single blind controlled clinical trial was conducted on 20 pregnant mothers with amniot-

ic fluid index of lower or equal to 5 cm and gestational age of 37-41 weeks. The subjects 

were divided into two groups of case and control through simple random sampling. Am-

niotic fluid index was measured in all participants. The case group received one liter of 

isotonic saline during 30 minutes by the bolus method. Reevaluations of amniotic fluid 

index in both groups were made 90 minutes after baseline measurement. Independent t-

test and paired t-test were used to compare the two groups and mean amniotic fluid in-

dex before and after treatment, respectively. Results: Hydration of mothers significantly 

increased the amniotic fluid index in the case group (mean change: 1.5 cm; 95%CI:  

0.46 - 2.64; P = 0.01). The mean change of amniotic fluid index in the control group did 

not significantly increase (P = 0.06). The elevation of amniotic fluid index in the hydra-

tion group (32%) was significantly higher than the control group (1%) (P = 0.03).  

Conclusion: In this study intravenous hydration increased amniotic fluid index of mothers 

with term pregnancy and oligohydramnios. Since it caused no complications for the moth-

er and the fetus, it can be used as an effective method in management of oligohydramnios. 
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Introduction  

Amniotic fluid acts as a protective cushion 
for the fetus against the pressures placed on 
the abdomen, keeps the temperature of the 
fetus stable, and prevents attachment to the 
fetal membranes. In addition, the floating 
characteristics of amniotic fluid facilitate the 
movement and symmetrical growth of the 
fetus.1 

 

 

Reduction in the amniotic fluid (oligohy-
dramnios) affects 1-5% of term pregnancies.2 
Some cases of amniotic fluid reduction are ac-
companied by fetus growth disorders, urinary 
tract obstruction or renal agenesis, chronic 
leaks from gaps in the fetal membranes, and in 
15-25% of cases fetal abnormalities.2 

Oligohydramnios, in the absence of pre-
mature rupture of membranes and fetal 
anomalies, is considered as a symptom of  
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chronic reduction in placental function, 
which results in reduction of fetal urinary 
output.3 Oligohydramnios affects the preg-
nancy result and the health of the fetus. In 
rare cases, the amniotic fluid volume may 
become less than its normal amount. In some 
cases, it may even be reduced to a few millili-
ters of viscous fluid which results in an in-
crease in fetal death to 40-50 times of the 
rates among normal pregnancies.2, 4 

Previous research has reported the conse-
quences of decreased fluid index to include 
increased danger of cesarean because of fetal 
distress, decreased Apgar score to lower than 
7 in the fifth minute,5,6,7 danger of preterm 
labor, stillbirth and non-reassuring heart rate, 
admittance to the neonatal intensive care 
unit, and meconium aspiration syndrome.8 

Fetal hypoxia may also occur as a conse-
quence of umbilical cord prolapse caused by 
rupture of the water sac, or because of cord 
compression caused by reduction of fluid re-
sulting in dropped fetal heart rate.9,10 

Many factors may affect the amniotic fluid 
index. The mothers' blood volume plays an 
important role in maintaining the amniotic 
fluid volume.11 Hydration status and mater-
nal plasma osmolality can also alter amniotic 
fluid volume.2,12,13 

Kilpatrick and Safford found that fluid li-
mitation reduced amniotic fluid volume up to 
8%. They also showed that oral hydration 
with 2 liters of liquid after 2 hours, increased 
amniotic fluid volume up to 16% in pregnan-
cies with normal amniotic fluid, and up to 
31% in women with reduced fluid.14 Some 
studies have suggested that although oral hy-
dration increases the amount of amniotic fluid 
in women with oligohydramnios, no signifi-
cant increase would be observed in women 
with normal amniotic fluid volume.11,15 

Doi et al. showed a significant increase in 
the amniotic fluid index of oligohydramnios 
in women above 35 weeks of gestation using 
oral hydration as well as intravenous (IV) in-
jection of hypotonic solutions. However, no 
increase in amniotic fluid index was observed 

with injection of isotonic solutions.13 On the 
other hand, Megann et al. reported elevated 
levels of amniotic fluid index after IV hydra-
tion using isotonic solution.12 

Previous studies on the effects of hydra-
tion on amniotic fluid index have had differ-
ent results. Moreover, no research has been 
conducted on the effects of hydration of the 
mother on clinical results such as reduction 
of fetal heart rate during labor, neonatal re-
sults, and fetal Apgar score.16 Therefore, the 
current study was performed to determine 
the effects of IV hydration with isotonic sa-
line on amniotic fluid index and pregnancy 
outcomes (fetal distress, Apgar score, meco-
nium staining, and cesarean section because 
of fetal distress). 

Materials and methods 

This single blind clinical trial aimed to deter-
mine the effects of IV hydration of mothers on 
amniotic fluid volume and pregnancy out-
come in Alzahra Hospital, affiliated to Tabriz 
University of Medical Sciences (Tabriz, Iran). 
Women who referred to the maternity ward of 
the hospital for a checkup and had the inclu-
sion criteria were randomly allocated into the 
case and control groups. Pregnant women 
were included if they had an amniotic fluid 
index ≤ 5, a gestational age of 37-41 weeks 
(based on the last menstrual period and con-
firmed by the results of ultrasound or deter-
mined through early pregnancy sonography), 
cephalic presentation, no prior history of cesa-
rean section, no pregnancy complications such 
as gestational hypertension, bleeding, no 
known systemic disease before and during 
pregnancy (systemic disease), and intact fetal 
membranes. Mothers whose contractions had 
begun were not included. Moreover, the par-
ticipants had no prior history of kidney, lung, 
and heart disease since the use of bolus-fluid 
therapy is contraindicated in these patients. 
The biophysical profile score of the study sub-
jects was 8 and they had no fetal complica-
tions (intrauterine growth retardation or ob-
vious fetal anomalies). The exclusion criteria 
of the study were spontaneous onset of labor 



Oligohydramnios and hydration 

  

Copyright © 2012 by Tabriz University of Medical Sciences Journal of Caring Sciences, September 2012, 1(3), 123-128 | 125 

contractions and reduction of fetal heart rate 
during hydration.  

Using the formula for comparison of means 
between two groups and based the existing 
data of this study,17 number of subjects was 
calculated to be 10 people per group. After 
receiving informed written consents from the 
term pregnant women with the fluid index of 
equal or less than 5 who had the inclusion cri-
teria of this study, they were randomly as-
signed to one of the intervention (A) and con-
trol (B) groups by a computerized table of 
random numbers. Data was collected by an 
observation sheet that was prepared by the 
researcher based on information from books 
and articles. The validity of the sheet was de-
termined by the content validity method. 

We assessed amniotic fluid volume 
through calculating amniotic fluid index, i.e. 
by summing the vertical depth of the greatest 
cavity in each equal quadrant of the uterus.2 

Amniotic fluid index was measured in every 
participant by a radiologist while heparin 
lock was used. Portable sonography was per-
formed by a SonoSite machine (SonoSite Inc., 
USA). Since the blinding of mothers was not 
possible, only the sonographer was blinded. 
The sonographer was thus not informed 
about the groupings. To avoid bias, the ultra-
sound of each mother before and after the 
study was performed by the same sono-

grapher. All mothers were at rest and al-
lowed to use the restroom. Since resting in-
creases the placental blood circulation of the 
uterus, which is considered to be a confound-
ing factor in this study, it was applied to both 
case and control groups. 

The case group received one liter of iso-
tonic saline by the bolus method during 30 
minutes through IV infusion. Amniotic fluid 
index was reevaluated 90 minutes after base-
line, i.e. one hour after the completion of flu-
id therapy, in both case and control groups. 
The patients had empty bladders at the time 
of remeasurement of amniotic fluid index. 
Labor was then induced in both groups. Dur-
ing labor, fetal heart rate was continuously 
controlled through external monitoring. The 
average values of baseline amniotic fluid in-
dex and the remeasured index (after 90 mi-
nutes) in the two groups were compared us-
ing paired t-test. In addition, the mean differ-
ence of amniotic fluid index of the two 
groups was compared by an independent t-
test. All data analyses were performed in 
SPSS13 (SPSS Inc., Chicago, IL, USA). 

Results 

Demographic information and hydration re-
sults of the study population are summarized 
in Tables 1 and 2, respectively.  

 
Table 1. Frequency distribution of demographic information 

P 
Hydrated group  

(n = 10) 

Control group  

(n = 10) 
Variables 

0.05 29.1 (7.35) 23.81 ( 4.49) Age (years) 
0.42 38.6 (1.28) 39.37 (0.78) Gestational age (weeks) 
0.25 4.7 ( 0.67) 4.18 (1.25) Amniotic fluid index 

Values are expressed as mean (SD). 

 
Table 2. Amniotic fluid index (AFI) before and after treatment in the case  

and control groups 

Hydrated group  

(n = 10) 

Control group  

(n = 10) 
 

4.70 ( 0.67) 4.18 (1.25) AFI before treatment 
6.25 (1.85) 4.59 (1.41) AFI after treatment 
1.55 (1.51) 0.41 ( 0.62) Difference of AFI after and before treatment 

0.01 0.06 P 

Values are expressed as mean (SD). 

In the hydrated group, mean amniotic flu-
id index significantly increased from 4.70 to 
6.25 cm (mean difference: 1.5 cm; 95%  
CI: 0.46-2.64; P = 0.01). While amniotic fluid 
index increased from 4.18 to 4.59 cm (mean 

difference: 0.41; 95% CI: -0.01- 0.83; P=0.06 ) 
in the control group, the difference was not 
significant. There was a 32% increase in am-
niotic fluid index in the hydration group 
which was significantly higher than the 0.1% 



Shahnazi et al. 

  

 

 126  | Journal of Caring Sciences, September 2012, 1(3), 123-128 Copyright © 2012 by Tabriz University of Medical Sciences 

increase of the control group (t = 2.29; P = 
0.03). 

In addition, evaluating fetal heart rate re-
vealed bradycardia in 10% of the hydration 
group and 27.3% of the control group. How-
ever, Fisher's exact test showed no significant 
statistical difference between the two groups 
(P = 0.58). 

Meconium staining of the amniotic fluid 
was observed in 20% of the cases and 36.4% 
of the controls. The Fisher statistical test re-
sults showed no significant statistical differ-
ence between the two groups. (P = 0.63) 

Cesarean section was performed in 30% of 
the hydration group and 45.5% of the control 
group. However, based on Fisher's exact test, 
the difference between the two groups was 
not statistically significant (P = 0.65). 

Discussion 

The results of the current study showed that 
IV hydration caused a significant increase in 
the amniotic fluid index in the hydration 
group. This increase might have been due to 
acute changes in amniotic volume or the ma-
ternal plasma osmolality. 

Similarly, Umber and Chohan suggested 
that hydration of mothers with term preg-
nancy and oligohydramnios caused the am-
niotic fluid volume to increase (mean change 
of amniotic fluid index: 4.5 cm; 95%  
CI: 4.02-5.06; P < 0.1).17 

Previous studies have indicated that im-
provements of uterine placental perfusion, as 
a result of increased plasma volume in moth-
ers, would increase renal blood flow and im-
prove fetal oxygenation. Decreased vasopres-
sin and increased urinary output would thus 
be observed.18 On the other hand, the fetus 
will compensate for the acute changes in ma-
ternal plasma osmolality by the reduction of 
plasma osmolality and increasing urinary 
output which in turn increases the amniotic 
fluid volume.19 In accordance with our study, 
Magann et al. showed that amniotic fluid vo-
lume and amniotic fluid index increased sig-
nificantly after hydration of mothers with 

natural pregnancies. They reported the mean 
amniotic fluid index as 8.6 cm before hydra-
tion and the mean change as 1.7 cm.12 Al-
though hydration of mothers increases amni-
otic fluid index, the mechanism of these 
changes is not clear. This study was not de-
signed to answer this question. 

Doi et al. showed that hydration of moth-
ers modified their osmolality and thus in-
creased amniotic fluid volume more than 
blood volume.13 On the other hand, Flack et 
al. revealed that hydration of mothers de-
creased plasma osmolality and urine. Moreo-
ver, amniotic fluid index increased in the oli-
gohydramnios group. The mean change of 
amniotic fluid index was 3.2 cm, and the ute-
rine artery blood flow velocity significantly 
increased. The researchers stated that this 
increase could have been due to increased 
uterine placental perfusion.15 Kilpatrick and 
Safford showed a significant increase in the 
mean arterial flow velocity after hydration of 
mothers. They proposed that hydration may 
increase amniotic fluid index by improving 
placental blood flow.14 

Decreasing of amniotic fluid decreases fet-

al movement freedom and increases the risk 

of increased umbilical cord pressure which is 

followed by the risk of hypoxia and fetal 

death.1 The findings of the current study 

showed fetal bradycardia to be 27.3% and 

meconium staining of the amniotic fluid to be 

36.4% in the control group. The correspond-

ing values in the hydration group were 10% 

and 20%, respectively.  

Oligohydramnios is one of the main fac-

tors in the prediction of caesarean section.20 In 

the current study, cesarean section was per-

formed in 30% of the cases and in 45.5% of 

the controls.  
This study did not evaluate the long-term 

effects of hydration. However, Malhotra and 
Deka assessed amniotic fluid index of 25 
pregnant women 3, 24, and 48 hours after 
hydration of the mother with 2 liters of saline 
during one hour. They found that hydration 
of the mother increased amniotic fluid index 
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in women with normal amniotic fluid index 
and oligohydramnios. However, this effect 
lasted less than 24 hours.21 More research is 
necessary on this topic. 

Conclusion 

The complications of oligohydramnios cause 
the mother and the fetus to suffer from many 
problems. Therefore, hydration of the mother 
is recommended as a low-cost method with no 
complications for the fetus and the mother.  

Most of the previous research on this topic 
has been conducted on a limited number of 
participants and the mothers were with a ges-
tational age of higher than 37 weeks and 
close to term. More research with higher 
number of subjects and in different gesta-
tional ages is necessary. If confirmed, apply-
ing this method in mothers with oligohy-
dramnios and gestational age of lower than 
35 weeks can eliminate the need to terminate 
the pregnancy before term which has terrible 
consequences on the mother and the fetus. 
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