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ABSTRACT 
 

Aim: To determine the association between the decrease amniotic fluid index and perinatal outcome. 
Methods: In this prospective Cohort study conducted from Sep-2016 to April-2018 at Rahbar Medical & Dental 

College Lahore and its attached hospital. A total number of 360 patients were included. There were 180 patients 
having amniotic fluid index (AFI) <5 cm and the other with AFI >5 cm during pregnancy. Patients admitted through 
labour room, ER or OPD were enrolled into the study. Amniotic fluid index measured on ultrasound after 30-week 
gestation were measured. Perinatal outcomes were assessed through meconium stained liquor, APGAR score 
after 1 and 5 minute of delivery, and need for NICU admission. Data was analyzed by using SPSS version 21. 
Differences in APGAR at 1 minute of life, APGAR at 5 minute of life and admission in NICU were compared 
between the group A (≤5 cm) and Group B (>5 cm) by using chi square test. 
Results:  The mean age of studied pregnant females was 28.48±4.25 years. Mean parity of studied patients was 

1.18±1.86. Mean gravidity was 2.16±1.60.APGAR score <7 at one minute was found in 27(15%), neonates of 
mothers having AFI <5 cm and in 15 (8.4%) neonates in AFI >5 cm group (p-value 0.04). APGAR after 5 minutes 
was <7 in 10 (5.6%) neonates in AFI < 5 cm and in 02 (1.2%) neonates with AFI >5 cm (p-value 0.02). NICU 
admission was reported in 26 (14.2%) neonates in AFI < 5 cm and in 10 (5.5%) neonates in AFI > 5 cm group (p-
value 0.005) 
Conclusion:  Amniotic fluid index (AFI) <5 cm is associated with significant reduction in APGAR score in neonates 

and is a risk factor for higher frequency of NICU admissions among neonates. 
Keywords: Amniotic fluid index, APGAR score, Neonatal intensive care unit (NICU) admission.  

 

INTRODUCTION 
 

Amniotic fluid (AF) surrounds theemerging fetus and plays 
a vital role in fetal normal development. Decrease in 
amniotic fluid volume gives the first clues to an underlying 
fetal abnormality or maternal diseased state.

1
 However, it 

may also occur in late pregnancy in patients with no other 
risk factors and diagnosed on routine ultrasound

1
. Reduced 

in amniotic fluid index (AFI) is very challengingespecially if 
it is diagnosed before term

2 
. 

it is associated with increased maternal morbidity in 
terms of increase rate of induction of labour and caesarean 
section. It is also associated with adverse perinatal 
outcomes such as preterm delivery, low birth weight, fetal 
distress in labour, meconium passage, low APGAR score, 
neonatal resuscitation and NICU admission

3 
. 

Oligohydramnios is associated with high risk adverse 
perinatal outcomes, but considered poor predictor for 
outcome

4
. Oligohydramnios is often used as an indicator 

for delivery.
5
 Amniotic fluid volume is measured on 

ultrasound as AFI 1
st
 described by phelan et al in 1987, 

alternative methods are Largest Vertical Pocket (LVP) 
measurement, two diameter pocket measurement.

6-8
 In 

different studies held in the past years presented the 
impact of the decrease in amniotic fluid volume over 
perinatal outcome in terms of poor APGAR, low birth 
weight, and NICU admission. This enhances the frequency 
of NICU admission puts a burden to the community socially 
as well as economically. 
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PATIENTS AND METHODS 
 

This descriptive comparative study was conducted from 
Sep-2016 to April-2018. Patients admitted through OPD or 
Labor room with intact membranes, primagravida or 
multiparity with singleton pregnancy were included. AFI 
was measured in all patients using ultrasonography. 
Patients diagnosed with premature rupture of membranes 
or having umbilical cord abnormality were excluded. A total 
number of 360pregnant females were included in this 
study. There were 183 patients having amniotic fluid index 
(AFI) <5 cm and the other with AFI >5 cm during 
pregnancy. After written informed consent from patient, 
detailed history was taken. Perinatal outcomes were 
assessed through APGAR score after 1 and 5 minute of 
delivery, and need for NICU admission. Data was analyzed 
by using SPSS version 21.Differences in APGAR at 1 
minute of life, APGAR at 5 minute of life and admission in 
NICU were compared between the group A (≤5 cm) and 
Group B (>5 cm) by using chi square test. p≤0.05 was 
considered as significant. 
 

REESULTS 
 

The mean age of studied pregnant females was 28.48±4.25 
years. Mean parity of studied patients was 1.18±1.86. 
Mean gravidity was 2.16±1.60.  
APGAR score <7 at one minute was found in 27 (15.0%), 
neonates of mothers having AFI <5 cm and in 15 (8.4%) 
neonates in AFI >5 cm group (p-value 0.04). APGAR after 
5 minutes was <7 in 10 (5.6%) neonates in AFI < 5 cm and 
in 02 (1.2%) neonates with AFI >5 cm (p-value 0.02).NICU 
admission was reported in 26 (14.2%) neonates in AFI < 5 
cm and in 10 (5.5%) neonates in AFI > 5 cm group (p-value 
0.005) [Table 1]. 
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Table 1: Comparison of Neonatal Outcomes 

APGAR Scores AFI P-
value < 5 cm >5 cm 

APGAR at 
1 minute 

APGAR>7 153 (85%) 165(91.6%) 0.04 

APGAR <7 27 (15.0%) 15 (8.4%) 

APGAR at 
5 minutes 

APGAR >7 170(94.4%) 178(98.2%) 0.02 

APGAR <7 10 (5.6%) 2 (1.2%) 

NICU 
Admission 

Yes 25 (13.9%) 09 (5.0%) 0.003 

No 155(86.1%) 171(95.0%) 

 

DISCUSSION 
 

Amniotic fluid (AF) is a protective fluid for the fetus and also 
acts as a cushion like mechanism and hence prevents the 
fetus from mechanical damage. Therefore, measurement of 
AF is very important to investigate fetal wellbeing. 
Ultrasonography a non-invasive procedure and is used for 
serial investigation of AFV

1
. 

In present study mean age of females included in this 
study was 28.48±4.25 years. Mean age of Patients in the 
study of Verma et al. was 25.98±3.06 years.

1
Bhagat et al 

conducted a study on 200 women and they found that the 
mean age of females of 27.04 years. While Coe SR 
reported a mean age of 31.5±4.19 years

9
. 

In our study, APGAR score <7 at one minute was found in 
15.3% neonates in AFI <5 cm group and in 8.7% neonates 
in AFI >5 cm group. And APGAR after 5 minutes was <7 in 
5.5% neonates in AFI < 5 cm and in 1.6% neonates with 
AFI >5 cm. 

In the study of Verma et al. APGAR score <7 was 
found in 26% neonates in AFI <5 cm group and in 10% 
neonates with AFI score >5 cm. The authors also reported 
a significant difference in mean APGAR score after 5 
minutes (12% in AFI < 5 cm and 2% in AFI > cm).

1
 Pradhan 

et al. also reported similar results, in their study APGAR 
score <7 was found in 36% neonates in AFI < 5 cm group 
and in 10.9% neonates in AFI >5 cm group. Similarly, 
APGAR <7 after 5 minutes was found in 4% neonates in 
AFI <5 cm group and in only 3.4% neonates with AFI >5 
cm. These results are contrary to the results of our study

10
. 

In one meta-analysis Chauhan et al. reported that AFI 
<5 cm is an independent risk factor of APGAR <7 after 5 
minutes of birth.

4
 But Driggers et al. did not reported any 

significant change in APGAR score in patients with AFI < 5 
cm and those with AFI >5 cm.

11
Grubb et al. reported 

APGAR score <7 after 1 minute of birth in 84.0% neonates 
and in 14% neonates in AFI >5 cm patients

12
. 

In our study, NICU admission was needed in 26 
14.2% neonates in AFI < 5 cm and in 5.5% neonates in AFI 
> 5 cm group. Alchalabi et al. reported a neonatal 
admission rate of 18.2% in neonates of AFI <5 cm group 
and in only 7.9% neonates in AFI >5 cm group.

13
 While 

Kahkhaie et al. reported NICU admission in only 1% 
neonates in AFI <5 cm and in 0.0% neonates with AFI >5 
cm.

14
 Casey et al. also observed that oligohydramnios are 

associated with increase admission to the NICU (7% of 
neonates of low AFI group versus 2% of neonates of 
normal AFI group

15
. 

Moreover, Bachhav et al determined that estimation 
of AFI is a valued screening test for forecasting fetal 
distress in labor necessitating c-section.

16
 

CONCLUSION 
 

In the present study, we concluded that Amniotic fluid index 
(AFI) <5 cm is associated with significant reduction in 
APGAR score in neonates and is a risk factor for higher 
frequency of NICU admissions among neonates.  
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