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Abstract 

The increased risk of caesarean section after induced 

labour is well documented. Rate of induction of labour 

has doubled in the past decade from 10 to 20%. Low 

Amniotic Fluid Index (AFI) as an isolated finding 

leads to increased obstetrical interventions but without 

any improvement in outcome. 

Objectives:  To determine the frequency of caesarean 

section due to failed induction in pregnancies at term 

with borderline AFI. 

Patients and Methods:  This cross-sectional study 

was conducted at Department of Obstetrics and Gyna-

ecology, Unit-III, SIMS/Services Hospital, Lahore. 

The duration of study was one year from January, 
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2015 to December, 2015. A total of 150 patients were 

included in this study. AFI was measured by recent 

obstetric ultrasound. All patients with borderline AFI 

(5 – 8 cm) were included in the study. They were 

induced by glandin E2 gel. If induction of patients 

failed with two doses of glandin E2 gel, given vagi-

nally 6 hours apart, patients were considered for cesa-

rean section. The outcome measure was rate of caesa-

rean section due to failed induction. All data were 

analyzed by SPSS version 20. 

Results:  Mean age of the patients was 30.34 ± 6.68 

years. Mean gestational age was noted 38.34 ± 1.05 

weeks. Out of 150 patients, 103 (68.7%) were para 1 – 

3 and 47 patients (31.3%) were para 4 – 6. Caesarean 

section due to failed induction with borderline AFI 

was performed in 27 patients (18.0%). Stratification 

with regard to age, gestational age and parity was car-

ried out and was found significant only for gestational 

age being > 39 weeks. 

Conclusion:  It is concluded that failed induction of 

labour at term in women with borderline AFI is not 

associated with increased risk of caesarean delivery. 

Keywords:  Borderline; amniotic fluid index; Caesa-

rean section; Failed induction. 

 

 

Introduction 

 Amniotic fluid estimation is very important in pre-

gnancy as increase or decrease in AFI is indicator of 

some complication in pregnancy. Oligohydramnios 

can complicate about 1 – 5% of pregnancies and most 

commonly it prompts labour induction.1 One of the 

most common ways to assess oligohydramnios is to 

check for Amniotic Fluid Index (AFI). AFI was first 

ever defined by Phelan in 1987 and it is now a vali-

dated tool for accurate estimation of amniotic fluid 

volume.2,3 
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 AFI is estimated by using ultrasound to measure 

the amount of amniotic fluid volume in 4 quadrants of 

the abdomens and all are summed up. AFI between 5 – 

8 cm is considered as borderline.4 Oligohydramnios 

and hence low or borderline AFI is considered associ-

ated with raised incidence of complications particu-

larly in high risk pregnancies. These mainly include 

meconium aspiration after birth, reduced fetal heart 

rate, low Apgar score and increased incidence of cesa-

rean section.4,5 AFI ≤ 5cm is associated with all these 

complications during pregnancy; however, borderline 

AFI has shown different and variable results in many 

studies. Luo et al conducted a trial and compared the 

outcome between patients with borderline and normal 

AFI. They found no significant difference in fetal dis-

tress and neonatal mortality between two groups. 

However the incidence of cesarean rate was signifi-

cantly higher in patients with borderline AFI.6 

 As there is no consensus in literature regarding the 

borderline AFI, we planned this study with the object-

tive to determine the frequency of caesarean section 

due to failed induction in pregnancies at term with 

borderline AFI. 

 

 

Patients and Methods 

This cross-sectional study was conducted at Depart-

ment of Obstetrics and Gynaecology, Unit-III, SIMS/ 

Services Hospital, Lahore. The total duration of study 

was one year spanning from January, 2015 to Decem-

ber, 2015. All female patients with singleton preg-

nancy presenting at term with Borderline AFI (5 – 8 

cm) were included in the study. Our exclusion criteria 

included: Previous perinatal loss; recurrent missed 

abortions; and intrauterine growth retardation. AFI 

was calculated on ultrasound by consultant sonologist 

and was labeled if it was 5 – 8 cm. Sample size estima-

ted was 150 using 95% confidence interval, 6% mar-

gin of error with an expected frequency of caesarean 

section due to failed induction in 15.8% cases with 

borderline AFI.10 

 All patients fulfilling inclusion and exclusion cri-

teria were enrolled in the study. After informed con-

sent, patient’s bio-data including name, age, parity, 

duration of pregnancy were noted. All patients were 

induced by glandin E2 gel. If induction of patients 

failed with two doses of glandin E2 gel, given vagi-

nally 6 hours apart, patients were considered for cesa-

rean section. All data were analyzed using SPSS vers-

ion 20.0. Quantitative variables like patient’s age and 

gestational age were presented as mean ± SD. Qualita-

tive variables like caesarean section and parity were 

presented by calculating frequency and percentage. 

Also stratification of mode of delivery with respect to 

patient’s age, gestational age and parity was done. 

Post-stratification Chi square test was applied. P<0.05 

was taken as significant. 

 

 

Results 

A total of 150 patients were included in the study. 

Majority of the patients were between 20 – 30 years of 

age and mean age of the patients was 30.34 ± 6.68 

years (Table 1). Mean gestational age was noted as 

38.34 ± 1.05 weeks. Data regarding age, gestational 

age and parity is summarized in table 1. Caesarean 

section due to failed induction with borderline AFI 

was performed in 27 patients (18.0%) while remaining 

123 patients (82%) delivered vaginally. 

 

 
Table 1: Distribution of cases by age, gestational age and 

parity. 
 

 
Number Percentage 

Age (Year) 

18 – 30 

31 – 40 

41 – 45 

 

  87 

  45 

  18 

 

58 

30 

12 

Gestational Age 

37 – 38 

39 – 40 

 

  93 

  57 

 

62 

38 

Parity 

1 – 3 

4 – 6 

 

103 

  47 

 

68.7 

31.3 

 

 

 Stratification with regard to age, gestational age 

and parity was carried out and presented in table 2. 

 
 

Discussion 

 The objective of this study was to determine the 

frequency of cesarean section among patients pre-

senting with borderline AFI due to failed induction. 

Phelan et al had introduced AFI between 5 – 8 cm as 

borderline; however two bulletins by American col-

lege of Obstetricians and Gynecologists have defined 

AFI greater than 5cm as normal AFI. In this study, we 
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had taken AFI of 5-8cm being borderline and all these 

patients were included in the study. 

 

 
Table 2: Stratification with respect to age, gestational age 

and Parity. 
 

Variable 

Mode of delivery 
P-

value CS 

N (%) 

NVD 

N (%) 

Age (years) 

18 – 30 

31 – 40 

41 – 45 

 

14 

09 

04 

 

73 

36 

14 

0.758 

Gestational age (weeks) 

37 – 38 

39 – 40 

 

12 

15 

 

81 

42 

0.037 

Parity 

1 – 3 

4 – 6 

 

18 

09 

 

85 

38 

0.804 

 

 
 The amount of amniotic fluid varies with gesta-

tional age and it plateaus at 22 – 39 weeks of gestation 

with the amount being 700 – 800 ml and it corres-

ponds to AFI of 14 – 15 cm. The low AFI or decrease 

in amniotic fluid volume has many complications and 

one of these is the increase incidence of cesarean sect-

ion. In this study we found that the incidence of cesa-

rean in patients with borderline AFI was 18%. Choi 

et al conducted a trial to compare outcomes between 

patients with borderline and normal AFI, and they 

found that cesarean rate in patients with borderline 

AFI was 12.4%, however the difference in two groups 

was not significant.7 Petrozella LN et al reported the 

frequency of cesarean section as 9% in patients with 

borderline AFI.8 Also in this study we stratified our 

outcome with relation to gestational age, age of mother 

and parity, but all results were found not significant 

except the gestational age being > 39 weeks. Kreiser 

et al reported that there was no significant difference 

in cesarean rate between patients with normal and 

borderline AFI.9 However Alchalabi et al reported in 

their trial that the incidence of cesarean was signifi-

cantly higher in patients with AFI<5 than those having 

AFI > 5.10 Chate et al found in their trial that the inci-

dence of cesarean in patients with Oligohydramnios 

was 64% and it was significantly higher than those not 

having oligohydramnios.11 

 There were few limitations in our study. We have 

not compared the patients with borderline AFI with 

those having normal AFI. Also in this study we have 

not considered the neonatal complications which may 

be associated with the borderline or low AFI. 

 On the basis of this study, we conclude that the 

frequency of cesarean section in patients with border-

line AFI in our setup is almost comparable to those 

from developed countries. However, we recommend 

more multicenter randomized trials on the topic in our 

country. 
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