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Assessment of increase in mean amniotic fluid index in pregnant women after
intravenous maternal hydration in 3rd trimester oligohydramnios
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ABSTRACT
Objective: To assessed the increase in mean amniotic fluid index in pregnant women after intravenous maternal
hydration in 3rd trimester oligohydramnios.
Material and methods: This descriptive study was conducted at Sialkot Medical College Sialkot from June 2017 to
December 2017. Total 156 pregnant women were selected increase in mean amniotic fluid index was assessed.
Results: The results of the study shows mean age in years 27±3.0, mean gestational age in weeks 37±2.4, mean
weight in kg 68.4±2.7, mean AFI before and after hydration 3.5±0.6 and 6.3±0.8, mean increase in AFI i.e 2.9±0.7.
Maternal hydration increased amniotic fluid volume in patients with oligohydramnios. (Mean change in amniotic fluid
index 2.9cm, 95% confidence interval; p-value <0.001). The mean percentage increase in AFI was 87%±33.5.
Conclusion: Under the condition of this study, maternal intravenous hydration significantly increased the AFV in
women with third trimester oligohydramnios which may be beneficial in management of oligohydramnios and
continuation of pregnancy upto term without complications.
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INTRODUCTION
Oligohydramnios occurs in about 8 out of 100
pregnancies and commonly recorded in the last
trimester of pregnancy. It is estimated to be 12%
of pregnancies of 41 weeks or greater.1-2 The
important causes of oligohydramnios include
Fetal; chromosomal defects, congenital factors,
IUGR, post term pregnancies, fetal demise,1
Maternal; dehydration, hypertension, preeclampsia, diabetes, uterplacental insufficiently,1
Drugs; indomethacin, ACE inhibitors and
Idiopathic (Isolated Oligohydramnios).3
This obstetric complication is associated with
intrauterine growth restriction(IUGR), impairment
of fetal pulmonary development, congenital
malformations, an increased risk of fetal distress,

Intrauterine death (IUD), small for gestational age,
a high rate of surgical delivery and meconium
aspiration.3
In mid gestation fetal urine begins to enter the
amniotic sac and the fetus starts to swallow the
amniotic fluid secretion from the fetal lungs also
added into AFV smaller contribution may occur
across the fetal skin, ceases with keratinization at
22 to 24 weeks of gestation. In late gestation
amniotic fluid is produced by fetal urine and fetal
lung liquid and clearance is by the fetal
swallowing.
Amniotic fluid volume increases from 30ml at 10
wk and a peak of 1 litre at 34-36 wks to decreases
in late 3rd trimester with a mean of 800ml at 40
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wk of gestation. The rate of decline may be as
high as 50ml per week at 38-43wks of gestation.
The volume of amniotic fluid is ultimately
decided by the volume of fluid flowing into and
out of the amniotic sac. Amniotic fluid constantly
circulates with an estimated exchange rate as high
as 3600ml per hour. Fetal urination, fetal lung and
fetal swallowing all make important contributions
to the fluid movement in late gestations. Fetal
disorders affecting any of these processes will
affect the AFV.4
Several studies have addressed the relationship
between maternal intravascular volume and
amniotic fluid volume.5 Intravenous maternal
hydration is relatively safe, easy and less invasive
as compared to other invasive procedure with
improved maternal compliance which can
improve neonatal prognosis and decreased
incidence of delivery complications.6 Intravenous
maternal hydration with hypotonic solutions
causes osmotic changes which relates to parallel
decrease in fetal osmolarity, increase in fetal urine
flow and formation of amniotic fluid.7
One experimental study showed an increase of
58.6% in amniotic fluid volume after intravenous
maternal hydration with hypotonic solution in 3rd
trimester oligohydramnios6.Another international
randomized clinical trial showed an increase of
amniotic fluid index up to 95%.8 Maternal osmotic
change rather than maternal volume expansion has
more direct impact on increasing amniotic fluid
volume with acute intravenous maternal
hydration. As there is no proper treatment for 3rd
trimester oligohydramnios, the main purpose of
conducting this study was to evaluate the effect of
hydration in increasing amniotic fluid volume. By
getting appropriate results of this study and
reasonable increase in amniotic fluid index,
intravenous maternal hydration may be beneficial
in management of 3rd trimester Oligohydramnios
and continuation of pregnancy up to term without
complications.

18 to 35 years, parity up to gravida 5, Singleton
pregnant, gestational age from 28 wks to 40 wks,
AFI less than 5cm were included in the study
while women at risk of fluid overload such as
those with cardiac, renal impairment (RFTs), to
severe preeclampsia, diabetes, fetal congenital
anomalies, rupture of membranes, significant
hemorrhages, and acute febrile illness were
excluded from the study.
The study population consisted of patients
fulfilling the inclusion criteria presented in OPD
& Emergency with history, clinical and USG
evidence of Oligohydramnios. Determination of
amniotic fluid volume with technique of phelan
etal by dividing the uterus into four quadrants,
measuring the deeper pool in each and calculating
it as the sum of four measurements. In this study
used equipment included Acuson model machine
which was equipped with 3.5 and 5.0MHz
curvilinear transducer. All measurements were
made through medium transducer pressure to
reduce
intraobserver
variability.
Criteria
oligohydramnios i.e an AFI <5cm, normal AFV
being considered at AFI 8-24 cm, the informed
consent was taken after explaining the benefits
and risks associated with the management and
used that data for my research work. They were
assured regarding confidentiality and expertise.
From each patient, detailed history was taken
including demographic information (name, age,
address and parity), present history (LMP, DOP)
and obstetrical history. Patients were admitted in
antenatal ward. Once baseline AFI was taking,
woman were continuously infused 2 litres of
dextrose water 5% over 2 hours. Throughout study
these woman were supervised in the antenatal
ward to ensure compliance and they had free
access to toilet facilities. At the end of 2 hrs
hydration period, AFI measurement was repeated.
Maternal hydration was performed once and post
hydration AFI was also performed once.

MATERIAL AND METHODS
This descriptive study was conducted at Sialkot
Medical College Sialkot from June 2017 to
December 2017. A total of 156 females between

RESULTS
The results of the study shows mean age in years
27±3.0, mean gestational age in weeks 37±2.4,
mean weight in kg 68.4±2.7, mean AFI before and
after hydration 3.5±0.6 and 6.3±0.8, mean
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increase in AFI i.e 2.9±0.7. Maternal hydration
increased amniotic fluid volume in patients with
oligohydramnios. (Mean change in amniotic fluid
index 2.9cm, 95% confidence interval; p-value
<0.001). The mean percentage increase in AFI
was 87%±33.5.
DISCUSSION
The results of this study showed that AFI was
significantly increased with intravenous acute
maternal
hydration
in
3rd
trimester
oligohydramnios. It indicates that increase in
amniotic fluid volume results from either acute
change in maternal fluid volume or maternal
plasma osmolality or both.
By getting this significant increase in AFI after
maternal hydration, a fetus can have more time for
in utero growth and maturation and pregnancy can
be continued up to the term without complications
caused by reduced AFI or oligohydramnios.
This increase in AFI may be due to increase in
fetal urine output.4 or may be due to reduced
intramembranous amniotic fluid resorption in
response to fetal plasmaosmolality.6 Our results
agree with the existing evidence for the role of
maternal hydration in amniotic fluid dyanamics.5-9
Although Single deepest technique is said to be
the best method as it less likely lead to a false
positive diagnosis of oligohydramnios but the
most commonly used technique is amniotic fluid
index.10 For this reason we have taken amniotic
fluid index as the method of detecting
oligohydramnios. Normal amount of amniotic
fluid volume during pregnancy is an issue to the
practicing
obstetrician. Important
clinical
decisions are made on the basis of the
determination that whether the amniotic fluid
volume is normal or not. Since oligohydramnios is
associated with increase in perinatal morbidity and
mortality diagnosed case of oligohydramnios
should undergo appropriate workup. Proper
antepartum surveillance is required.
Amniotic fluid index is the most commonly used
quantitative indicator of amniotic fluid volume. In
my study out of 156 women with oligohydramnios
47 showed about 100% increase in AFI, which is a
significant increase to be considered. As in other
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study conducted by Ghafernejad11 on pregnant
women with oligohydramnios, before hydration
AFI was 50.8 and after hydration became 67.2
showing a marked increase in AFI after acute
hydration.
Hofmeyr8 in 2009 concluded after a study that
simple maternal hydration increases amniotic fluid
volume and may be beneficial in management and
prevention of oligohydramnios . But in that study
compliance was a problem.
Age groups less than 30years and ≥30years
showed no significant difference in increase in
AFI, where mean gestational age at presentation
was 37 week of gestation.
Although maternal hydration increase the
amniotic fluid index, neither the mechanism
responsible for this change nor the length of time
the increase would persist is definite till yet. It is
also not known why amniotic fluid is reduced in
some pregnancy states, it is accepted that fetal
urine output is a major contributor to amniotic
fluid volume after the 24th week of gestation. In
adults diuresis is directly correlated with
intravascular volume and osmolality. There are
clinical data that fetus can respond to a maternal
change in either intravascular volume and
osmolality.14-15
Experimental data showed that fetal urine output
changes with alteration in maternal osmolality,
water deprivation and mannitol infusion resulting
in a decrease in fetal urine flow in ewes,
implicating maternal osmolality as an important
variable.13,12 However it is also clear that changes
in fetal volume or osmolality can alter fetal urine
output, amniotic fluid volume &fetal intravascular
volume.16
Flack17 conducted a study to determine whether
acute maternal hydration in pregnancies with third
trimester oligohydramnios increases AFI and
hourly fetal urine production rate. Ten women
with third trimester oligohydramnios and ten
controls with AFI >7cm were prospectively
recruited for this study. Once basal measurements
were taken, women were instructed to drink
250ml of water every 15minutes for a total of
2litres in 2hours. In women with oligohydramnios
, the mean amniotic fluid index increased from
922
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4.3cm to 7.5cm after 2 hrs of hydration. No
change in AFI was observed in women with
normal AFI, results of Flack are consistent with
my study results as in our study women with
oligohydramnios showed significant improvement
in AFI after acute I/V maternal hydration.
Doi et al38 showed that hydration of mothers
modified their osmolality and thus increased
amniotic fluid volume more than blood volume.
On the other hand some studies indicated that
improvement of uteroplacental perfusion as a
result of increased plasma volume in mother
would increase renal blood flow and improve fetal
oxygenation.12 However, there may be a possible
confounding variable that should be discussed. It
is not known for sure that the patient’s hydration
status before the intravenous hydration was good
or not. As this study was not designed to
determine the mechanism by which maternal
hydration increases amniotic fluid volume, so the
implicated variables such as maternal osmolality,
intravascular volume, fetal urine production rate,
and Doppler study of fetomaternal circulation
(umbilical artery, descending aorta, middle
cerebral artery, renal artery and maternal uterine
artery) were not measured. However, it seems
more likely that nfusion of 2litres hypotonic
solution would decrease osmolality.
Dassari P21 found cut off value for occurrence of
fetal distress, prolonged pregnancies as AFI 8cm
or less (odds ratio 7.50) & MVP of 2cm or less.
B.Bangal et al27 found pregnancy induced
hypertension (16%), post-dated pregnancy(16%),
anhydramnios
(10%)
in
women
with
oligohydramnios. Birth asphyxia ( apgar <7 at one
and five minutes) was more common. Neonatal
morbidity was mainly due to meconium aspiration
and neonatal sepsis.27
About 69 out of 156 women had a change in AFI
greater than mean change in AFI, and about 2.6%
population showed major increase in AFI, that the
AFI did increase very significantly in some
women after maternal hydration raises several
intriguing questions. Various confounding
variables and methodological problems could
account for this. In addition, perhaps relative
maternal dehydration is a pre requisite for
Bazla Batool, et al.

maternal hydration to increase the AFI. This
assumes that decrease in fluid intake is atleast a
partial result of maternal dehydration.28 Sample
size in our study is relatively smaller. A large
scale study is required to predict the relationship
between oligohydramnios and adverse fetal
outcome. Definitely more accuracy could have
been obtained if USG was done by the same
sonologists.
CONCLUSION
Under the condition of this study, maternal
intravenous hydration significantly increased the
AFV in women
with third trimester
oligohydramnios which may be beneficial in
management of oligohydramnios and continuation
of pregnancy upto term without complications.
REFERENCES
1. Baster Jk, Sehder Hm, Breckenridge,
Oligohydramnios . e medicine updated: Oct
3,2007.
2. Hofmey GJ; Gulmezoglu AM, Novikova
N.Maternal hydration for increasing amniotic
fluid volume and normal amniotic fluid
volume. Cochrane data base; Oct, 2009
CD000134.
3. Partreli ST et al. The quantity of amniotic fluid
and the pregnancy outcome in third trimester
Isolated Oligohydramnios . American Institute
of ultrasound in medicine. September 2011.
4. Oosterhof H, Haak MC, Aarnoudse JG. Acute
maternal rehydration increases the urine
production rate in the near term human fetus.
Am J Obstet Gynecol. 2008;183(1):226-9.
5. V.T.M Borges, J. Rososchansky, J.F. Abbade,
A, Dias,J.C.Peracoli. Effect of maternal
hydration on the increase of AFI. Braz J Med
Biol Res. March2011;Vol 44(3).
6. Umber A, Chohan MA. Intravenous maternal
hydration in 3rd trimester oligohydramnios ;
effects on amniotic fluid volume. J Coll
Physician Surg Pak. 2007;17(6)336-9.
7. Salani KA, Sada KA. Maternal hydration for
increasing amniotic fluid volume in
Oligohydramnios. Bas J Surg. 2007.
8. Hofmey GJ; Gulmezoglu AM, Novikova
N.Maternal hydration for increasing amniotic
923

Assessment of increase in mean amniotic fluid index in pregnant women after intravenous maternal hydration in 3rd trimester oligohydramnios

fluid volume and normal amniotic fluid
volume. Cochrane data base; Oct, 2009
CD000134.
9. Shahnazi M, Sayyah Meli M, Hamoony F,
Sadrimehr F, Ghatre Samani F, Koshavar H.
The effect of intravenous hydration on
amniotic fluid volume and pregnancy
outcomes in women with term pregnancy and
oligohydramnios: A randomized clinical trial.
Journal of caring sciences. Aug2012;1(3):123128.
10. Megann EF, Chauhan SP, Washington W,
Whitworth NS et al. Ultrasound estimation of
AFV using the largest vertical pocket
containing umbilical cord: measure to or
through the cord? Ultrasound Obstet Gynecol.
2002Nov;20(5):464-7.
11. Ghafarnejad et al. Oral hyrdration therapy in
Oligohydramnios.
Obstetrical
and
gynecological survey. March2010;65(3);145146.
12. Kilpatrick SJ, Safford KL. Maternal hydration
increases AFI in women with normal amniotic
fluid. Obstet Gynecol. Jan1993;81(1):49-52.
13. Magann EF et al. The effect of maternal
hydration on Amniotic fluid volume. Am J
obstet Gynecol. June2003;Vol101(6):12611265.
14. Stevens AD, Lumber ER. The effect of
maternal fluid intake on the volume
&composition of fetal urine. J Dev Physiol.
1985;7:161-166.
15. Lumbers ER, Stevens AD. Changes in fetal
renal function in response to infusion of a
hypoosmotic solution of mannitol to the ewe. J
Physiol. 1983;343: 439-446.
16. Brace RA. Physiology of amniotic fluid
volume regulation. Clin Obstet Gynecol.
June1997;40(2):280-9.
17. Flack NJ, Sepulveda W, Bower S, Fisk NM.
Acute maternal hydration in third trimester
oligohydramnios: effect on amniotic fluid
volume, uteroplacental perfusion, and fetal
blood flow and urine output. Am J obstet
Gynecol. Oct1995;173(4):1186-91.
18. Amin AF, Mohammad MS, Sayed GH, AbdelRazik
S.
Prophylactic
transcervical
Bazla Batool, et al.

amnioinfusion in laboring women with
oligohydramnios. Int J Obstet Gynecol.
2003;81(2):183-9.
19. Calhoun S. Focus on fluids. Examining
maternal hydration and amniotic fluid volume.
AWHONN
Lifelines1999Dec2000Jan;3(6):20-4.
20. Doi S, Osada H, Seki K, Sekiya S. Effect of
maternal hydration on oligohydramnios: a
comparison of three volume expansion
methods. Obstet Gynecol. Oct1998;92(4):5259.
21. Dasari P, NIVADTTA G,Raghavaran S,The
maximal vertical pocket & AFI in predicting
fetal
distress.
Int.J.
Gynae
obstet.
2007;96(2):89-93.
22. Ahmad H, Munim S. Isolated oligohydramnios
is not an indication for adverse perinatol
outcome. J Pak Med Assoc. 2009
oct;59(10):691-4.
23. Zhang J, Troendle J, Meikle S, Klebanoff MA,
Raybum WF. Isolated oligohydramnios is not
associated with adverse perinatol outcomes.
BJOG. 2004 March; 111(3):220-5.
24. Manzanares S, Carrillo MP, Gonzalez- Peran
E, Puertas A, Montoya F. Isolated
oligohydramnios in term pregnancy as an
indication for induction of labor. J Matern
Fetal Neonatal Med. 2007 March; 20(3): 2214.
25. EKS, Andersson A, Johansson A, Kublicas M.
Oligohydramnios
in
uncomplicated
pregnancies beyond 40 completed weeks. Fetal
Diagn Ther. 2005;20:182-185.
26. Danon D, et al. prostaglandin E2 induction of
labor for isolatedoligohydramnios in women
with unfavourable cervix at term. Fetal Diagn
Ther. 2007;22:75-79.
27. B. Bangal V, A. Giri P, M. Sali B.Incidence of
oligohydramnios during pregnancy and its
effects on maternal and perinatal outcome.
JPBMS. Vol.12(12).
28. Butt FT, Ahmed B. The role of antepartum
transabdominal
amnioinfusion
in
the
management of oligohydramnios in pregnancy.
J
maternal
fetal
neonatal
med.
March2011;Vol24(3):453-7.
924

