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Abstract

Objective: The outcomes and management of low amniotic fluid index (AFI) in pregnancy are controversial.
The purpose of this study was to determine the relationship between low AFI and perinatal outcomes.
Materials and methods: This prospective study was conducted on 420 uncomplicated singleton
pregnant women with a gestational age of over 28 weeks who referred to Al-Zahra Hospital in Rasht
(Iran) for routine perinatal care. Pregnant women were divided into 3 groups of 140 patients based on
the AFI and were followed up until delivery. Three groups included normal (8<AFI<25 cm), borderline
(5<AFI<8 cm) and oligohydramnios (AFI<5cm) AFI.

Results: The three adverse outcomes of respiratory distress, hospitalization in NICU, and length of
hospitalization were statistically significantly different between the two groups with normal and
borderline AFl and in the borderline group was more than the normal group. Adverse outcomes
including; low birth weight (LBW), small for gestational age (SGA), respiratory distress, 1- min APGAR
scores<7, hospitalization in NICU and its duration were statistically significantly different between the
two groups with normal AFl and oligohydramnios, and it was more in the oligohydramnios group than the
normal group. The three adverse outcomes of LBW, SGA and1l- min APGAR scores<7 in the two
borderline and oligohydramnios groups had statistically significant differences and were more in the
oligohydramnios group than the borderline group.

Conclusion: Consideration to the AFl in perinatal care to predict adverse perinatal outcomes and perform
necessary interventions to improve these outcomes is necessary.
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Introduction important role in the proper growth and development
The normal volume of amniotic fluid plays an  of the fetus (1, 2) and it is an accurate measure to
evaluate the proper placental function (3, 4). Early
Correspondence: diagnosis and interventions is one of the most
Yalda Donyaei-Mobarrez important goals of perinatal care (5). Ultrasound
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assessment of amniotic fluid volume plays an
important role in perinatal care and is an integral part
of it (6).

The common method used to measure amniotic
fluid volume is the use of the amniotic fluid index
(AFI) in ultrasound, based on which the largest
vertical amniotic fluid pocket in each of the four
quadrants of the uterus is selected and then added
together (7, 8). AFI is one of the parameters used to
evaluate fetal well-being, predict adverse perinatal
outcomes and perform necessary interventions to
improve these outcomes (3, 9). The normal range of
AFI is 8-24 cm. AFI in the range of 5.1-8 cm is
borderline oligohydramnios, and AFI of 5 cm or less
are defined as oligohydramnios (3, 7).

Oligohydramnios may indicate uteroplacental
insufficiency, which can be associated with increased
adverse perinatal outcomes and fetal and neonatal
mortality and morbidity (10, 11). The incidence rate
of oligohydramnios varies from 0.5 to 5% depending
on the studied population and its definition (12). The
average incidence of borderline oligohydramnios in
term pregnancy is about 12% (13).

According to studies, oligohydramnios can be
associated with adverse preghancy outcomes such as
fetal distress, meconium aspiration, preterm labor,
cesarean section, low birth weight, low APGAR
score, NICU admission, fetal and neonatal death
(3, 7, 14, 15). However, the results of studies are
conflicting for both oligohydramnios and borderline
oligohydramnios due to differences in inclusion
criteria, gestational age, and definition of
oligohydramnios (3, 7, 16, 17). Therefore, the
purpose of this study was to determine the
relationship between low amniotic fluid level and
perinatal outcomes.

Materials and methods

This prospective study was conducted to evaluate
perinatal outcomes in pregnancies with low AFI in
420 singleton pregnant women of 28 to 42 weeks
referred to Al-Zahra Hospital in Rasht (Iran).

This research was based on a research project
approved by the Research and Technology and Ethics
Committee of Guilan University of Medical Sciences
with the code: IR.GUMS.REC.1397.100, which was
conducted after obtaining the necessary permits and
obtaining written consent from the participants.

In this study, 420 uncomplicated singleton
pregnant women, with a gestational age of over 28
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weeks, who had referred to this center for routine
perinatal care, were selected and divided into
3 groups of 140 patients based on the AFI reported
in ultrasound.

Normal AFI group (control group): 8<AFI<25 cm

Borderline oligohydramnios group: 5<AFI<8 cm

Oligohydramnios group: AFI<5 cm

Pregnancy with assisted reproductive
technologies, multiple pregnancies, presence of fetal
or placental abnormalities in ultrasound, rupture
membrane, Rh iso-immunization, gestational
diabetes, chronic hypertension or preeclampsia and
severe systemic maternal disease, evidence of
intrauterine infection with TORCH were excluded.

Routine pregnancy care and standard ultrasound to
evaluate pregnancy status and AFI were performed
for all pregnant women, and follow-up of patients
continued until delivery. Then the perinatal outcomes
in each of the three groups were examined and
compared. Perinatal outcome variables were as
follows: gestational age at birth, C-section rates, birth
weight, low birth weight (<2500 g), small for
gestational age (SGA) (defined as birth weight below
the 10th percentile for gestational age), meconium-
stained amniotic fluid, 1- and 5-min APGAR
scores<7, neonatal respiratory distress, admission to
neonatal intensive care unit (NICU) after delivery,
hospitalization period in NICU, fetus death and
neonatal death within the first 7 days.

Statistical analysis was performed using the
Statistical Package for the Social Sciences (SPSS),
version 24 (IBM, Armonk, NY, USA). Means +
standard deviations were utilized as appropriate to
describe the findings. The differences in categorical
variables were tested with Pearson Chi-square and
Fisher’s exact tests and differences between
continuous variables were tested using Mann—
Whitney U-test. One way ANOVA test was used to
analyze the differences among groups’ means.
P < 0.05 was considered significant.

Results

In this study, a total of 420 singleton pregnancies
were evaluated in 3 groups of 140 patients with
normal AFI, borderline oligohydramnios and
oligohydramnios. The mean maternal age was
29.56+5.6 for the normal group, 28.36+6.2 for the
borderline group and 29.52+55 for the
oligohydramnios group. There was no significant
difference in maternal age between groups.
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Gestational age at delivery and birth weight in the
group with normal AFI were higher than the
borderline and oligohydramnios groups. The previous
cesarean section was the most common cause of
cesarean delivery in the normal group whereas fetal
distress was the most cause in borderline and
oligohydramnios cases.

Adverse perinatal outcomes including; the rate of
cesarean delivery (p=0.07), the incidence of
meconium-stained amniotic fluid (p=0.09), the
frequency of a 5-min APGAR score of less than
7 (p=0.172), Fetal death (p= 0.369) and Neonatal
death (p=0.369) were not significantly differ between
groups. However, mean gestational age at delivery
(p= 0.001), neonatal weight at birth (p<0.001), LBW
(p<0.001), SGA (p<0.001), 1- min APGAR
scores<7(p<0.001), neonatal respiratory distress
(p<0.001), admission to neonatal intensive care unit
(NICU) after delivery (p<0.001), hospitalization
period in NICU (p=0.001) were significantly differ
between groups (Table 1).

The comparison of perinatal outcomes among the
three groups is reported in Table 2. The three adverse
outcomes of respiratory distress, hospitalization in
NICU, and length of hospitalization were statistically
significantly different between the two groups with
normal and borderline AFl (p<0.001) and in the
borderline group was more than the normal group.
Adverse outcomes including; LBW, SGA, respiratory
distress, 1- min APGAR scores<7, hospitalization in
NICU and its duration were statistically significantly
different between the two groups with normal AFI
and oligohydramnios, and it was more in the
oligohydramnios group than the normal group. The

three adverse outcomes of LBW, SGA andl- min
APGAR scores<7 in the two borderline and
oligohydramnios groups had statistically significant
differences (p<0.001) and were more in the
oligohydramnios group than the borderline group.

Discussion

The present study was conducted to determine the
relationship between low AFI and perinatal
outcomes. According to the results of this research,
gestational age at delivery and birth weight in the
group with normal AFI were higher than the
borderline and oligohydramnios groups. The previous
cesarean section was the most common cause of
cesarean delivery in the normal group whereas fetal
distress was the most cause in borderline and
oligohydramnios cases.

Oligohydramnios may indicate uteroplacental
insufficiency, which can be associated with increased
adverse perinatal outcomes and fetal and neonatal
mortality and morbidity (10, 11). According to the
results of our study, the three adverse outcomes of
respiratory distress, hospitalization in NICU, and
length of hospitalization  were statistically
significantly different between the two groups with
normal and borderline AFI (p<0.001) and in the
borderline group was more than the normal group.
Similar to the results of the present study, according
to a study that was conducted with the aim of
comparing perinatal outcomes in two groups with
borderline and normal AFI, fetal distress in the group
with borderline AFI was higher than in the group
with normal AFI (3).

Table 1: Neonatal characteristics at the time of birth in three groups

Normal 8<AFI<25 Borderline 5<AFI<8 Oligohydramnios AFI<5 P value

Cesarean delivery 110(78.5%)
Gestational age(weeks) 38.4+1.4
Birth weight, Mean (SD) 32204537
LBW (<2500g) 10(7.1%)
SGA 3(2.1%)
APGAR 1 min<7 4(2.9%)
APGAR 5 min<7 3(2.1%)
Meconium staining 24(17.1%)
Respiratory distress 16(11.4%)
Fetal death -
Neonatal death -
NICU admission 18(12.9%)
The average length of stay in NICU (Mean) 0.46

98(70%) 96(68.5) 0.07
37.7+2 37.7+2.2 0.001
28884527 27414657 <0.001
20(14.3%) 42(30%) <0.001
6(4.3%) 12(8.6%) <0.001
6(4.3%) 20(14.3%) <0.001
1(0.7%) 3(2.1%) 0.172
21(15%) 34(24.3%) 0.09
50(35.7%) 44(31.4%) <0.001

- 1(0.7%) 0.369

- 1(0.7%) 0.369
50(35.7%) 42(30%) <0.001
2.12 1.94 0.001

SD; standard deviation, LBW; low birth weight, LGA; large for gestational age, SGA; small for gestational age, value is significant at p< 0.05.
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Table 2: Comparison of perinatal outcomes among the three groups

Normal vs. borderline

Perinatal Outcome

Gestational age <0.001
Birth weight <0.001
LBW (<2500g) 0.103
SGA 0.335
APGAR 1 min<7 0.637
Respiratory distress <0.001
NICU admission <0.001
the average length of stay in NICU <0.001

Normal vs. oligohydramnios

Borderline vs. oligohydramnios

<0.001 0.862
<0.001 0.033
<0.001 <0.001
0.002 <0.001
<0.001 0.001
<0.001 0.403
<0.001 0.443
0.003 0.71

LBW; low birth weight, SGA; small for gestational age, value is significant at p< 0.05.

In contrast to the findings of the present study,
based on another study that was conducted with the
aim of comparing perinatal outcomes in two groups
with borderline and normal AFI, adverse pregnancy
outcomes, including fetal distress and hospitalization
in the NICU, were not statistically significantly
different between the two groups (7). However,
increased NICU admission rates can be associated
with fetal distress and low APGAR score (18).

According to the results of our study, adverse
outcomes including; LBW, SGA, respiratory distress,
1- min APGAR scores<7, hospitalization in NICU
and its duration were statistically significantly
different between the two groups with normal AFI
and oligohydramnios, and it was more in the
oligohydramnios group than the normal group. The
three adverse outcomes of LBW, SGA andl- min
APGAR scores<7 in the two borderline and
oligohydramnios groups had statistically significant
differences (p<0.001) and were more in the
oligohydramnios group than the borderline group.
Similar to the results of the present study, based on a
retrospective cohort study, there was an association
between oligohydramnios and LBW (19), which
could be caused by preterm labor or chronic
uteroplacental insufficiency (18). According to a
study that was conducted with the aim of evaluating
the impact of oligohydramnios on perinatal outcomes,
LBW, respiratory distress, and 1- min APGAR
scores<7 in the group with oligohydramnios were
more than in the normal group (20). Also, based on
another study that was conducted with the aim of
comparing perinatal outcomes in two groups with
normal AFI and oligohydramnios, the 1- min
APGAR scores<7  had statistically significant
differences between the two groups, and fetal distress
was the most common reason for cesarean in the
oligohydramnios group (21). Similar to the results of
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the present study, Lajber et al. (2020) conducted a
study with the aim of comparing perinatal outcomes
in two groups with normal AFI and oligohydramnios,
based on which the rate of LBW, respiratory distress
and hospitalization in the NICU was higher in the
oligohydramnios group compared to the normal
group (22). In contrast to the findings of the present
study, according to a study by Dwivedi et al. (2019)
which was conducted with the aim of comparing
perinatal outcomes in two groups with normal AFI
and oligohydramnios, hospitalization in NICU did not
have a statistically significant difference between the
two groups (23).

In the interpretation of the above findings,
decreased amniotic fluid volume may indicate
placental insufficiency (21, 24). In other words, poor
placental perfusion can lead to oligohydramnios and its
adverse outcomes (25). However, the results of studies
are conflicting due to differences in inclusion criteria,
gestational age, and definition of oligohydramnios.

Strengths: Considering that studies have mainly
compared perinatal outcomes between two groups
with normal AFI and oligohydramnios, one of the
strengths of this study was the comparison of
perinatal outcomes between three groups with
normal, borderline and oligohydramnios AFI.

Limitations: As fewer studies have been conducted
on borderline oligohydramnios and perinatal
outcomes, it was not possible to compare the results.

Conclusion

According to the results of this research, gestational
age at delivery and birth weight in the group with
normal AFI were higher than the borderline and
oligohydramnios groups. The previous cesarean
section was the most common cause of cesarean
delivery in the normal group whereas fetal distress
was the most cause in borderline and
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oligohydramnios cases. The three adverse outcomes
of respiratory distress, hospitalization in NICU, and
length of hospitalization were  statistically
significantly different between the two groups with
normal and borderline AFI and in the borderline
group was more than the normal group. Adverse
outcomes including; LBW, SGA, respiratory distress,
1- min APGAR scores<7, hospitalization in NICU
and its duration were statistically significantly
different between the two groups with normal AFI
and oligohydramnios, and it was more in the
oligohydramnios group than the normal group. The
three adverse outcomes of LBW, SGA andl- min
APGAR scores<7 in the two borderline and
oligohydramnios groups had statistically significant
differences and were more in the oligohydramnios
group than the borderline group. Therefore,
consideration to the AFI in perinatal care to evaluate
fetal well-being, predict adverse perinatal outcomes
and perform necessary interventions to improve these
outcomes is necessary.

Conflict of Interests
Authors declare no conflict of interests.

Acknowledgments

This research was based on the research proposal
approved by the Research, Technology and
Ethics Committee of the Guilan University of
Medical Sciences with the code:
IR.GUMS.REC.1397.100.The  researchers thank
Guilan University of Medical Sciences Vice-
Chancellor for Research and Technology and all
participants in this study.

References

1. Anbreen F, Abeer, Fateh R, Hanif S, Bibi R. A
Comparison of Amniotic Fluid Index versus Single
Deepest Pocket Method in Terms of Maternal and
Perinatal Outcome in Late Term Pregnancies. Pakistan
Journal of Medical and Health  Sciences.
2022;16(12):854-6 .

2. Krispin E, Berezowsky A, Chen R, Meizner I,
Wiznitzer A, Hadar E, Bardin R. Updating the amniotic
fluid index nomograms according to perinatal outcome.
J Matern Fetal Neonatal Med. 2020;33(1):113-119.

3. Aramabi EO, Ebeigbe PN, Ogbeide AO, Onyemesili
CJ. Borderline amniotic fluid index in nigerian
pregnant women is associated with worse fetal
outcomes: Results of a prospective cohort study. Niger

» Journal of Family and Reproductive Health

http://jfrh.tums.ac.ir

J Clin Pract. 2022;25(6):938-943.

4. El-sayed YAE, Mohammed ME-s, Kewan AEA,
Hamed BM. Evaluation Of Perinatal Outcomes In
Pregnant Women With Borderline Amniotic Fluid
Index. JOURNAL OF PHARMACEUTICAL
NEGATIVE RESULTS. 2023;14(3):2202-9.

5. Sharma M, Sharma G, Verma A. Umhbilical Artery
Systolic/Diastolic Ratio and Amniotic Fluid Index in
Prediction of Adverse Perinatal Outcome in Term
Pregnancies. Int J Appl Basic Med Res. 2022;12(2):
76-81.

6. Luntsi G, Burabe FA, Ogenyi PA, Zira JD, Chigozie
NI, Nkubli FB, Dauda M. Sonographic Estimation of
Amniotic Fluid Volume Using the Amniotic Fluid
Index and the Single Deepest Pocket in a Resource-
Limited Setting. J Med Ultrasound. 2019;27(2):63-68.

7. Bajracharya N, Dangal G, Poudel R, Tiwari KD,
Bharati S, Maharjan O, et al. Comparison of Perinatal
Outcomes between Borderline and Normal Amniotic
Fluid Index in Term Singleton Pregnancies. J Nepal
Health Res Counc. 2021;18(4):709-13.

8. Mughal HM, Kamal MM, Ayaz H, Awan MW, Usmani
NN, Igbal S, Bilal M, Niazi AB, Mumtaz H. Diagnostic
Accuracy of Cerebroplacental Ratio in Prediction of
Postnatal Outcomes in Oligohydramnios. Cureus.
2022;14(12):e33131.

9. Egagifo O, O Omo-Aghoja L, T Adeyinka A.
Correlation of perinatal outcomes with amniotic fluid
assessment techniques in high-risk pregnancies in a
Tertiary Hospital in Southern Nigeria. Afr Health Sci.
2021;21(3):1310-20.

10. Sekhon S, Rosenbloom JI, Doering M, Conner SN,
Macones GA, Colditz GA, et al. Diagnostic utility of
maximum vertical pocket versus amniotic fluid index
in assessing amniotic fluid volume for the prediction of
adverse maternal and fetal outcomes: a systematic
review and meta-analysis. J Matern Fetal Neonatal
Med. 2019;34(22):3730-9.

11. Vasanthamani DP, Meenakshi DS, Ponnuraja DC,
Padmanaban S. A study on perinatal outcome in
oligohydramnios. International Journal of Clinical
Obstetrics and Gynaecology. 2020;4(1):39-41.

12.Hou L, Wang X, Hellerstein S, Zou L, Ruan Y, Zhang
W. Delivery mode and perinatal outcomes after
diagnosis of oligohydramnios at term in China.
J Matern Fetal Neonatal Med. 2018;33(14):2408-14.

13. Dastjerdi MV, Ghahghaei-Nezamabadi A, Tehranian A,
Mesgaran M. The Effect of Sildenafil on Pregnancy
Outcomes in Pregnant Women With Idiopathic Borderline
Oligohydramnios: A Randomized Controlled Trial.
J Family Reprod Health. 2022;16(2):124.

Vol. 17, No. 4, December 2023 203



Milani et al.

14.Figueroa L, McClure EM, Swanson J, Nathan R,
Garces AL, Moore JL, et al. Oligohydramnios: a
prospective study of fetal, neonatal and maternal
outcomes in  low-middle income  countries.
Reproductive Health. 2020;17(1).

15. Swati, Vyas L. Comparative Study of Maternal and
Fetal Outcome between Low and Normal Amniotic
Fluid Index. Scholars International Journal of
Obstetrics and Gynecology. 2019;02(11):272-6.

16. FARID IH, TAHA S. Borderline Amniotic Fluid Index,
Fetal Doppler Indices and Non-Stress Test as
Predictors of Poor Perinatal Outcomes.
Medical Journal of Cairo University. 2021;89:2473-9.

17.Yadav P, Basnet T, Yadav SP. Maternal and Perinatal
Outcome in Borderline Oligohydramnios: A Hospital-
Based Study. International Journal of Medical Science
And Diagnosis Research. 2021;5(1).

18.Ravi S, Allirathinam A, Priya S, Priya P,
Radhakrishnan S. Normal and abnormal liquor volume
and its correlation with perinatal outcome. The New
Indian Journal of OBGYN. 2019;5(2):113-9.

19. Bakhsh H, Alenizy H, Alenazi S, Alnasser S, Alanazi
N, Alsowinea M, et al. Amniotic fluid disorders and the
effects on prenatal outcome: a retrospective cohort
study. BMC Pregnancy and Childbirth. 2021;21(1).

20. Vasanthamani P, Ishwarya S, Meena T S, Padmanaban
S. A Study on Perinatal Outcome in Term
Oligohydramnios. International Journal of Clinical
Obstetrics and Gynaecology 2019; 3(2): 214-216.

21. Mashkaria AM, Patel BS, Shah AC, Jani SK, Patel VB,

204  Vol. 17, No. 4, December 2023

http://jfrh.tums.ac.ir

Patel AB, et al. Study of effects of oligohydramnios on
perinatal ~ outcome. International  Journal  of
Reproduction, Contraception,  Obstetrics  and
Gynecology. 2020;9(6):2525.

22. Lajber F, Habib H, Khalig S. Role of Low Amniotic
Fluid Index (AFI) on Perinatal Outcome in Women
with Term Pregnancy. Pakistan journal of medical and
health sciences.2020;14(3):1498-1500.

23.Dwivedi R, Depan A, Yadav K, Samariya M.
Evaluation of amniotic fluid volume and its relation to
perinatal ~ outcome. International  Journal  of
Reproduction, Contraception,  Obstetrics  and
Gynecology. 2019;8(6):2449.

24.Patil S V, Shaikmohammed F Z. Study of
Oligohydramnios and its  perinatal  outcome.
International Journal of Reproduction, Contraception,
Obstetrics and Gynecology. 2019;8(7):2705.

25.Simmons PM, Whittington JR, Estrada SM,
Ounpraseuth ST, Shnaekel KB, Slaton KB, et al. What
is the Impact of Abnormal Amniotic Fluid Volumes on
Perinatal Outcomes in Normal Compared with At-Risk
Pregnancies? .Int J Womens Health.2020;Volume
12:805-12.

Citation: Milani F, Khosousi L, Sharami SH,
Shakiba M, Rasoulian J, Attari SM, et al. Evaluation
of Perinatal Outcomes in Pregnant Women With
Low Amniotic Fluid Index. J Family Reprod Health
2023; 17(4): 199-204.

Journal of Family and Reproductive Health 4


https://www.ijrcog.org/index.php/ijrcog/index
https://www.ijrcog.org/index.php/ijrcog/index
https://www.ijrcog.org/index.php/ijrcog/index
https://www.ijrcog.org/index.php/ijrcog/index
https://www.ijrcog.org/index.php/ijrcog/index
https://www.ijrcog.org/index.php/ijrcog/index
https://www.ijrcog.org/index.php/ijrcog/index
https://www.ijrcog.org/index.php/ijrcog/index

