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ABSTRACT

Objective: The study was designed to determine the role of ultrasound as a tool in assessing of low amniotic fluid
index (AFI) or Oligohydramnios and perinatal outcomes. Determination of improvement in low AFI on Hydration
therapy.

Study Design: Case-Control study

Place and Duration of Study: This study was conducted at the tertiary care hospitals from May 2019 to May 2020.
Data was collected from Obstetrics & Gynecology and Sonology departments (Jinnah Medical and Dental College
Hospital IMDCH and Medicare Cardiac & General Hospital) for period of one year. Four hundred pregnant women
were included in the study.

Materials and Methods: Total two hundred pregnant women with oligohydramnios were included as cases and
equal normal pregnant women as controls were included in study with no other medical issue. All those with any
associate medical issue were excluded from this study. Amniotic fluid volume was measured by amniotic fluid index
(AFI) or single deepest pocket (SDP)in pregnant women. Amniotic fluid index 5 cm was considered to be
oligohydramnios and cause of number of complications such as preterm labour, low Apgar score , birth weight,
infections and even cause fetal demise were recorded.

Results: Out of total, 200 pregnant women had the ultrasound finding of oligohydramnio. AFI less than 5 cm were
oligohydramnios and between 5.1 to 7cms were borderline. Delivery before 37 weeks in 134 (69%)
oligohydramnios cases and 30(15%) were normal controls. Birth weight less than 2.5 kg in 44 (22%) cases and 34
(17%) controls. Low APGAR scores calculated in cases both at 1 minute was 178(89%), at 5 min 22(11%) . NICU
admission were done for 22(11%) neonates as compared to 14(7%) neonates o from normal pregnancies. Hydration
therapy improved the amniotic fluid index (AFI) and outcome of pregnancies.

Conclusion: Oligohydramnios increases the risk of early delivery with low birth weight, APGAR score and increase
risk of NICU admissions. Hydration therapy improved the amniotic fluid index (AFI)
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INTRODUCTION

Amniotic fluid is not only necessary for the protection
and movement of fetus but also most important for
overall well being of fetus and normal delivery. The
measurement of amniotic fluid index is most important
in obstetrics evaluation for the perinatal outcomes and
delivery.
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The key factors regulating the amniotic fluid volume
(AFV) during the subsequent half of the pregnancy are
foetal pulmonary excretion and development of fetal
urine, fetal swallowing and intramembrane movement
between fetal blood and placenta. The calculation of the
amniotic fluid may take place ultrasoundwise using
amniotic fluid index(AFI), amniotic fluid volume 2 by
2 scales, single deep baggage (SDP), amniotic fluid
index and maximum vertical bag." Normohydroamnios
(range 7-20 cm), oligohydramnios (less than 5 cm), and
polyhy adroamnios may be measured amniotic fluid
index ( 25 cm and above). Low amniotic fluid volume
may be idiopathic or idiopathic  through
underproduction. Underproduction can be the result of
missing kidneys or failure, obstruction of the urinary
tract, impaired placental activity, or maternal
dehydration. Loss mostly due to membrane breakup.
The work for this irregular sign of life in prenatal tests
includes maternal history, ruptured membranes
assessment, renal system evaluation and foetal bladder
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evaluation, as well as the assessment of placental and
foetal growth functions .

The outcome of pregnancy with low Amniotic Fluid
Index (AFI) /Oligohydramnios. Amniotic fluid index
(AFI) is an estimate of amniotic fluid volume in
pregnant uterus. Normal values of amniotic fluid index
varies with gestational age. Amniotic fluid index range
between 5-25 cm is considered normal, medial amniotic
fluid index level is 9-14 cm from week 20 to 35.
Amniotic fluid index 5 cm or less is considered
oligohydramnios. Amniotic fluid index (AFI) is 7 cm
for second and third trimester pregnancies, and
amniotic fluid index of 5cm or less is diagnosed as
oligohydramnios. AFI 25 cm or greater is considered to
be polyhydramnios . Amniotic fluid has important
functions during pregnancy and at the time of delivery.
It forms a hydrostatic wedge pressure which facilitates
dilatation of the cervix, prevents obstruction, maintains
placental circulation during uterine contractions,
antibacterial properties that protect against the risk of
infections.  Abnormalities associated with amniotic
fluid like meconium staining, congenital
malformations, growth restriction and fetal hypoxia.
Thus, the ultrasound measurement of amniotic fluid
volume is an important part of antenatal fetal
investigations. It is also an important indicator of fetal
well-being during pregnancy and delivery. Sufficient
amount of amniotic fluid is most essential for normal
pregnancy and delivery outcome®® . Oligohydramnios
(AFI< 5) was associated with more number of preterm
deliveries, fetal distress and more NICU (neonatal
intensive care unit) admissions. More studies are
needzed for defining threshold levels for measuring
AFI.

In a study?, the measurement of AFV (amniotic fluid
volume) was done by ultrasound, and then actual AFV
was directly measured during the cesarean delivery to
compare the subjective method (SM), amniotic fluid
index (AFI), single deepest pocket (SDP), and 2-
diameter pocket . Another study ° including 235
pregnant women with normal AFI >10 and borderline
AFI<5 was done to evaluate risk of premature delivery
and low Apgar scores.

The abnormalities associated with low amniotic fluid
include growth restriction, preterm delivery, fetal
hypoxia and demise .Thus it is essential to assess AFI
during antenatal follow-ups. It is also an important
indicator of fetal well-being during pregnancy and
delivery. Study ° has shown significance poor outcome
of  borderline oligohydramnios. The purpose of this
study was to find out pregnancy outcome with low AFI
/Oligohydramnios.. Amniotic fluid index between 7-25
cm is considered normal, medial amniotic fluid index
level is 14 cm from week 20 to 35. Amniotic fluid
index less than 5 cm are oligohydramnios and between
5.1to 7 is considered to be borderline pregnancies with
oligohydramnios and this may result in a of number of

complications such as preterm labour, low Apgar score,
birth weight, infections and may even cause fetal
demise.

The study was designed to determine the role of
ultrasound as a tool in assessing of low amniotic fluid
index (AFI) or oligohydramnios and perinatal outcome.
Effects of hydration therapy on low AFI.

MATERIALS AND METHODS

This study was conducted at Jinnah Medical and Dental
College Hospital (JMDCH) and Medicare Cardiac &
General Hospital from May 2019 to May 2020. Total
two hundred pregnant women with oligohydramnios
were included as cases and equal normal pregnant
women as controls were included in study with no other
medical issues and intact membranes. All those with
any associate medical issue were excluded from this
study. Transabdominal Ultrasound was done on Xario-
100 machine. Measurement of AFI in four quadrants of
abdomen and pelvis and single deep pocket methods for
the calculation of amniotic fluid volume. AFI was
calculated by four quadrant 2x2 ( 5-25 cms)and single
deep pocket measurement SDP(2-8cms) . In this study
pregnant woman with oligohydramnios was divided in
two groups as AFI < 5cm and AFI< 5.1 to 7cm was
taken as a borderline.

Total two hundred cases and equal control pregnant
women were included in study with no other medical
issue. All those with any associate medical issue were
excluded from this study (ruptured membranes,
hypertension, diabetes, preeclampsia, birth defects etc).
Abdominal and pelvic ultrasound examination was
done in patient in supine position. After the exposure,
the abdomen gel was applied and abdomen was divided
into four quadrants. By using umbilicus as the reference
point in each quadrant, the measurement in the deepest
pool of amniotic fluid avoiding the fetal parts
calculated. Sum up of four measurements of all four
quadrants done to calculate AFI.the anteroposterior
diameters of the largest empty fluid pocket (no
umbilical cord or fetal parts) in each quadrant are added
together. The normal AFI range between 7 to 25 cm. In
addition, Single deep pocket method was also
performed by measurement of the largest vertical
pocket of amniotic fluid, free from fetal parts or
umbilical cord. Each individual pocket of fluid was 2 to
8 cm in normal pregnancies.

All the participants filled consent form and ethical
approval was taking from the ERC, Jinnah Medical and
Dental College.  Data were collected from the
Obstetrics and Gynecology and Sonology departments.
In this study oligohydramnios cases were divided into
two groups as low AFI > 5 and borderline AFI> 5.1 -
7cm. Hydration therapy was recommended in cases of
oligohydroamnious by Obstetrician and measurement
of AFI were repeated.
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The pregnancies with low AFI were divided into two
groups with one group less than 5 cm and one group 5-
7 cm as only pregnant women with 7 cm AFI fulfill the
requirement for being eligible for Cesarean-section.
The ultrasound examinations were on pregnant women
in third trimester of pregnancy with no known obstetric
on medical complication with only reported low
amniotic fluid index in previous ultrasounds.

The results were statistically analyzed and students’t-
test compared the four quadrants values of amniotic
fluid were summarized to get AFI. Students t-test was
applied to compare characteristic p-value 0.05 was
considered significant. Categorical variables were given
as percentages. The data was collected using SPSS 20.0
and comparisons was done between oligohydramnios
(cases) and normohydroamnious (controls) perinatal
outcome by applying students t- test. Women having
20-35 weeks single pregnhancy were included in the
study. All those with twin or multiple pregnancies or
any other fetal defects were excluded from the study.
Study was approved by Ethical Review Committee.

February, 2021
RESULTS

In a study done on four hundred pregnant women
visiting the obstetrics and gynecology department and
Sonology department JMCH and Medicare cardiac and
general hospital. Out of total of 400 pregnant women
the ultrasound finding of pregnant women with
oligohydramnios were two hundred over a period of
one year. Age range was between 18 - 40 years. AFI
was (less than 5cm ) booked oligohydramnios cases
138(69%) and in normal control 182 (91%). Un -
booked oligohydramnios cases were 62 (31%) and
normal controls were 18(9%). Primigravida with
oligohydramnios were 158 (79%) and controls were
168 (84%) whereas multipara cases were 42 (21%) and
32 (16%). Gestational age at delivery below 37 weeks
in cases 134 (69%) and controls 30(15%). Gestational
age above 37 weeks in cases was 66(33%) and a control
was 170 (85%) and p-value was highly significant
(table-1).

Table No.1: Characteristics of pregnanices with oligohydroamnious & controls.

Maternal characteristics Oligohydramnios Control p-value
(AFI less than 5 cm) (AF15-25cm)

Age (18-40yrs) 200 pregnancies 200 normal pregnancies

Amniotic fluid index Amniotic fluid index (AFI) | Amniotic fluid index (AFI) | -
Booked patients 138 (69%) 182 (91%) 0.001

Booking status gn.booked 62 (31%) 18 (9%) 0.065

atients

Parity Primary 158(79%) 168(84%) 0.246
Multipara 42(21%) 32(16%) 0.589

Gestation age  at | Before 37wks 134(69%) 30(15%) 0.001

delivery After 37wks 66(33%) 170(85%) 0.001

Table No.2: Perinatal outcome of pregnancy with oligohydroamnious.

Outcomes Oligohydramnios (n=200) | Control (n=200) P-value
Birth Weight 44 (22%) 34(17%) 0.002
<2.5kg 156(78% ) 174(87%) 0.51
>2.5kg

APGAR score at 1 min 178(89%) 16(8%) 0.05
(normal range 7-10) ( Range 0-6) (Range of 7-10)

APGAR score at 5 min 22(11%) 14(7%) 0.05
(normal range 9-10) (Range of 0-5) (Range of 9-10)

NICU admission 22(11%) 14(7%) 0.05

Table No.3: AFI* before and after hydration
therapy in oligohydroamnious cases.

AFI* Oligohydramnios | Control
(n=100) (n=100)

Before 4.1 (4-5cm) 14 (' 7-20cm)

treatment

After 7.1(7-9cm) 14 ( 7 -20cm)

Hydration

therapy

Improvement 3.0 (+ 3-5) 0.02 (+0.00-

in AFI 0.02)

*AFI- Amniotic Fluid Index.

Outcome of pregnancy was determined by birth weight
less than 2.5 kg in 44 (22%) cases and 34 (17%)
controls. Birth weight 2.5kg was found in 156(78%)
case and 174(87%) control. Low APGAR score at 1
min (range of 5-7) 178(89%) and 186(93%) controls
(‘range 7-10). APGAR score at 5 min in 22(11%) cases
(range of 5-6) and 14(7%) controls (range was 7-10).
NICU admission was required for 22(11%) cases and
14(7%) controls (table -2). Before hydration therapy the
oligohydramnios and after hydration therapy shown
improvement in amniotic fluid index above 7 (+3-5cm)
(table-3).
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DISCUSSION

Amniotic fluid index was found to be an essential
biomarker in determining the mode of delivery and
perinatal outcome of pregnancy, was by assessed by
measurement of AFI 2x2 and single deep pocket
methods in the study. Studies >’ has shown that in
assessment of amniotic fluid volume by AFI and single
deep pocket was the methodology most commonly used
and have positive correlation. Sonographic estimation
of amniotic fluid can be done by AFI measurement or
single deep pocket (SDP). Amniotic fluid index was
helpful in determining the delivery method and the
outcome of pregnancy (the birth weight, Apgar score,
NICU admission etc). In this study it has shown the
outcome of two hundred pregnancies with
oligohydramnios has shown 134(69%) deliveries before
37 week of gestation as compare to 30(15%). In
addition, the delivery after 37 weeks was in 44 (22%)
pregnancies with oligohydramnios as compared to
170(85%) with normal volume of AFI. .Study shown to
be Oligohydramnios is a condition of abnormally low
amniotic fluid volume that has been associated with
poor pregnancy outcomes’®. In study it seen that
oligohydramnios (AFI< 5) was associated with more
number of preterm deliveries, fetal distress and higher
NICU admissions. ’

This study shown high frequency of oligohydramnios in
pregnant women in population of Karachi is a one of
common problem in low socioeconomic populations
and developing countries®**. The prevalence of this
disorder and its findings have not been well described
in low-middle-income countries with a restricted use of
ultrasound for pregnancy diagnosis. Low income
antenatal treatment was conducted to determine the
prevalence and adverse maternal, foetal and neonatal
effects of oligohydramnios™*.

In the study we used AFI measured in four quadrants
and single deepest pool . Multiple studies and trials***¢,
have shown that no single sonographic method (AFI,
SDP) has emerged superior to the others. Randomized
trials in difficult pregnancies showed no difference to
delivery, NICU intake, umbilical artery pH or APGAR
score relative to the use of SDP (single deep pocket)
against amniotic fluid index (AFI). The only significant
result has been that AFI has found more pregnancies
than deep pockets as oligohydramnios (SDP) 2.

Our study has shown increase in preterm deliveries,
low Apgar scores (1 minute and 5 minutes), more
frequent ICU admission of neonate in pregnancies with
oligohydroamnious . Management depends on the
gestational age when diagnosed in pregnancy with
oligohydramnios. If after 37 weeks of gestational age
and membranes rupture is removed, labour induction
will be an option. A retrospective cohort study found
that 206 pregnancies of oligohydramnios had labour
induction outcomes as compared with 206 spontaneous

work with normal AFV, thereby raising the likelihood
of operational delivery (forceps, vacuum and
caesarean)®®.

The pregnant women on diagnosis of oligohydramnios
were provided oral / intravenous hydration therapy
which improved AFI to above 7 thus increased overall
outcome of pregnancies and reduced risk of preterm
cesarian sections or stillbirths. Studies done on
providing hydration therapy in pregnancies with
oligohydramnios in third trimester and this
management reduced the risk of adverse outcomes due
to reduced amniotic fluid volume Study®® done with
isolated oligohydramnios and itsmanagement of the
pregnant women by oral hydration. Studies>? done
reporting improvement in outcome by hydration.
Studies®** have shown intravenous hydration increased
amniotic fluid index and overall outcome of
pregnancies without causing any complications. A
questionnaire based study was conducted on
management of isolated oligohydroamnious (without
maternal or fetal abnormality) , participants were from
Korean Society of maternal and fetal medicine.
Although 47.2% reported that oral and intravenous
hydration have found to be useful in management of
isolated oligohydroamnious but further studies were
recommended®  Similarly this study reported
improvement in AFI after oral or intravenous hydration
therapy.

CONCLUSION

Amniotic fluid index (AFI) was found to be most
important  biomarker  for  the  diagnosis  of
oligohydroamnious. As normal amniotic fluid volume
is required for perinatal well being and outcome of
pregnancy including term delivery, intrauterine growth
and prevention of post-delivery NICU admission of
neonate. This study has shown that oligohydramnios is
high frequency in developing countries like Pakistan
and it is essential to do follow-ups by ultrasound
measurement of AFI in order to have safe and healthy
outcome of pregnancy and reducing the risk of adverse
outcomes. Study also supports management by
hydration therapy, especially beneficial in borderline.
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