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Abstract

Objective: The objective of the study was to compare the maternal and perinatal outcomes in low-risk pregnancies having
borderline Amniotic fluid index (AFI) with normal amniotic fluid index at term.

Methods: This prospective observational study, included 540 low-risk pregnant women admitted at POF Hospital Wah Cantt
between 1st June 2020-31% December 2022. Group A had 180 women with borderline AFI having normal umbilical artery
Doppler and group B had 360 women with normal AFI between 37-40 weeks, who fulfilled the inclusion criteria. The data
regarding baseline characteristics and fetomaternal outcome was collected on an already designed proforma and analysis was
done by using SPSS version 23.

Results: The difference in overall cesarean section rate (p=0.071) and cesarean section for fetal distress (p=0.076) was not
statistically significant between the two groups. The borderline AFI did not increase the risk of meconium-stained liquor
(p=0.116), 5minute APGAR score <7 (p=0.218), admission to NICU (p=0.064) and low birth weight (mean birth weights
p=0.278) compared to normal AFI.

Conclusion: Borderline oligohydramnios does not increase the risk of cesarean section and cesarean section for fetal distress.
There is no increase in the risk of meconium-stained liquor, 5-minute APGAR score<7, admission to NICU and low birth
weight.
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The causes of reduced liquor include fetal anomalies,

1. Introduction in-utero restriction of growth, hypertensive disorders,
Amniotic fluid is required not only for the protection ~ Vvascular diseases and intake of NSAIDs in pregnancy.
of the fetus from external trauma but also for the  If no cause is detected, it is labelled as idiopathic
development of the  gastrointestinal  tract,  isolated oligohydramnios.*® Not only does

neuromuscular and respira‘[ory System_lvz The OIigOhydramniOS increase the risk of cesarean
production of amniotic fluid increases from 30mlat10 ~ delivery, but it also leads to low birth weight babies,
weeks to 800ml at 40 weeks. It is regulated by fetal ~ Poor APGAR scores, and admissions to the neonatal
swallowing, urination, respiratory tract and intensive care unit (NICU).t+24

intramembranous absorption.? Amniotic fluid volume ~ Studies on maternal and perinatal outcomes of
measurement is an integral component of the borderline oligohydramnios have shown controversial
biophysica| prof”e, and is used to assess the We“being results. Most of the studies have shown an increased
of the fetus.*5 Amniotic fluid index (AF1) is the most risk of fetomaternal complications, while some have
frequently used quantitative method to assess the ~ shown no increase in complication rate when
volume of amniotic fluid. Using transabdominal ~ compared with normal AFI. Some studies have

ultrasound, the vertical depth of the amniotic fluid ~ included all women with borderline AFI, while other
pool devoid of the umbilical cord is measured in all ~ studies have included only low-risk women. There is
quadrants of the uterus.578 little data on the perinatal outcome of isolated

Normal AEIl is between 5-25cm while AFEl <5 is borderline oligohydramnios and there are no clear
labelled as oligohydramnios and AFI between 5-8cm  guidelines for the management of these patients. The

is generally considered borderline oligohydramnos.® study was planned to compare the maternal and
perinatal outcomes of women having idiopathic
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isolated borderline oligohydramnios with those
having normal AFI at term, and both groups were
without comorbid. The rationale of the study was that
if an association of isolated borderline AFI with
adverse pregnancy outcomes is confirmed, then we
can increase antenatal and intrapartum surveillance.
This will improve maternal and perinatal outcomes.

2. Materials & Methods

This was an observational prospective study, carried out
in the Department of Obstetrics and Gynecology after
approval by the ethical committee. The study was
conducted from 1% June 2020 to 31%* December 2022. It
included 540 women, both primigravida and
multigravida, who fulfilled the inclusion criteria. It
included women with low-risk pregnancies, who had
single cephalic fetuses and delivered between 37-40
weeks of gestation. We excluded women who had
multiple pregnancies, intrauterine growth restriction
Preterm prelabour rupture of membranes, antepartum
haemorrhage, congenital anomaly, previous cesarean
section, myomectomy, Amniotic fluid index (AFI) <5cm
or >25cm, hypertensive disorders of pregnancy, diabetes
or any other disease. We also excluded women who
delivered before 37 weeks or after 40 weeks of gestation.
The detailed history was taken by a postgraduate
resident. After clinical examination and investigations
patients were divided into either group A or B, based on
their AFI score. Group A included women with
borderline AFI (5-8cm) and group B with normal AFI
(8.1-24cm). AFI, calculated by a consultant or senior
registrar within one week of delivery, was considered
reliable to reduce bias and all the women with borderline
AFI had umbilical artery Doppler studies by radiologists
and those with abnormal Doppler were excluded from
the study. The AFI was calculated by the imaginary
division of the uterus into four quarters, where the linea
nigra was used as a vertical and umbilicus as a horizontal
landmark. The transducer was placed perpendicular to
the floor and parallel to the longitudinal axis of the
patient and the deepest vertical pool of amniotic fluid,
without umbilical cord and fetal parts was calculated in
centimeters. The amniotic fluid pockets in all four
quadrants were added to calculate AFI”. The duration of
gestation was calculated by the last menstrual period and
if the woman was not sure of her dates, an ultrasound
done in the first 20 weeks of pregnancy was used to
calculate it. The sampling technique was nonprobability

purposive sampling. The women were followed in
labour and information  regarding  baseline
characteristics, mode of delivery, meconium staining of
liquor, 5-minute APGAR score, birth weight and
admission in NICU were entered on already designed
proforma. We analysed 180 women with borderline AFI
and 360 women with normal AFI, who fulfilled the
inclusion criteria. SPSS version 23 was used to analyze
the data. For continuous variables mean and standard
deviation was calculated. Student t-test was used to
calculate the p-value. For categorical variables,
percentages were calculated and the chi-square test was
used to calculate the p-value. A p-value <0.05 was
considered statistically significant.

3. Results

Out of 540 women included in the study,180 had
borderline and 360 had normal AFI. The mean age of
women in our study was 28.82 years and the difference
in mean age of women was not significant statistically.
(p=0.092). There were 127 (23.5%) primigravida and
413 (76.5%) multigravida women in this study. Both
groups had more multigravida women (p=0.315). The
difference in mean gestational age at the time of delivery
in the two groups was not significant (p = 0.8).

Table 1: Baseline Characteristics: Comparison of groups A & B

Baseline Borderline Normal P-
characteristics AFI AFI value
No=180 n No=360 n
(%) (%)
Mean maternal age 28.46+3.96 29.18+¥4.19  0.092
(years)
Parity Primigravida 47 (26.1%) 80 (22.2%) 0.315
Multigravida  133(73.9%)  280(77.8%)
Mean Gestational age 265.58 +5.2 267.44+51 0.8
at delivery days (38 weeks 2
(38 weeks) days)

609

The delivery mode was vaginal in the majority of women
of both groups Tabe 2. The difference in the caesarean
section rate of the two groups (p=0.071) was not
significant statistically. Table 3 shows that 53.3% and
41% of women had a caesarean section for fetal distress
(p=0.076) in groups A and B respectively.

More women had meconium staining of liquor in group
A compared to group B (table 4), but the difference was
not significant (p=0.116). The difference in neonatal
outcomes mean birth weight (p=0.278), Apgar score <7
at 5 min (p=0.218) and NICU admission rate (P=0.064),
was not significant between the groups. Table 4
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Table 2: Effect of AFI on mode of delivery

Mode of Borderline AFI Normal AFI p-value
delivery No=180 n (%0) No=360 n

(%)
Vaginal 135 (75%) 294 (81.6%) 0.071
delivery
LSCS 45 (25%) 66 (18.3%)

Table 3: Cesarean section: comparison of indications
Indication Of Borderline AFI  Normal AFl  p-value
LSCS No=45 n (%) No=66 n (%)

Fetal distress 24 (53.3%) 27 (41%) 0.076
Other 21 (47.6%) 29(60%)

Table 4: Effect of AFI on Perinatal Outcome
Perinatal Borderline Normal AFI p-value
outcome AFI No=360 n (%)

No=180 n (%)
Meconium- 19(10.5%) 24(6.6%) 0.116
stained
amniotic fluid
Apgar score<7 10(5.5%) 12(3.3%) 0.218
at 5 min
Mean Birth 2.93+0.26 3.01+0.27 0.278
weight (Kg)
NICU 26(14.4%) 33(9.2%) 0.064
admission

5. Discussion

This study was conducted to compare the maternal and
perinatal outcomes in low-risk women who had
idiopathic isolated borderline AFI and normal AFI after
ethical committee approval. Most of the studies done so
far have shown an increased risk of maternal and
perinatal complications in patients who had borderline
AFI, as opposed to our study results. This might be
because we excluded cases of postdate pregnancies and
abnormal Doppler studies along with other high-risk
conditions.

The mean age of women in this study was 28.46+3.96
years and 29.18+4.19 years in borderline AFI and
normal AFI group respectively, with a mean maternal
age of 28.8 years. Vyas A in his study of 200 pregnant
women calculated a mean age of 28.5 years, a finding
similar to our study.'* The mean age was 25.17 years in
the study by Sadia S which was less than the mean age
of our patients.’® The majority of women in our study
were multigravida (76.5% versus 23.5%). In the study
by Aramabi EO, 72.8% of women were multigravida
and 27.2% were primigravida, a finding similar to our
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results.’® Mishra A in her study noted that 62% of
women were primigravida and only 38% were
multigravida. We included patients delivered between
the gestational age of 37-40 weeks as the incidence of
fetal distress, meconium-stained liquor, and cesarean
section is high in postdate pregnancies.'® While most of
the studies conducted on this subject have included
patients between 37-42 weeks.'>*" In our study majority
of women had a vaginal delivery and the effect of
reduced liquor on the mode of delivery was not
significant (p=0.071). The cesarean section rate
observed in group A was 25 % and in group B was
18.3%. Cesarean sections for fetal distress were done in
53.3% and 41% of patients in groups A and B
respectively in our study, and the difference was not
significant (p=0.076). Our findings are supported by
Wood SL’s study of 739 patients, of which 177 were
with borderline AFI, where the difference in cesarean
section rate done for fetal distress was not significant
(p=0.074).2 Vennila M noted a higher cesarean rate of
31.3% in the borderline AFI group compared to 14% in
the normal AFI group (p=0.002). In that study 57.4%
and 38% of caesarean sections were done for fetal
distress in borderline AFl and normal AFI groups
respectively, (p=0.002).2° We also noted a higher rate of
cesarean section and fetal distress in borderline AFI
groups like Vennila M but the difference was not
significant. Bajracharya N calculated a very high rate of
cesarean section 76.6% (36/47) and 44.7% (21/47) in
borderline AFI and normal AFI groups respectively, as
opposed to our results. On analysis of indications, only
12% (7/57) were done for fetal distress. The study
included cases of PPROM, and fibroid uterus which
were excluded from our study and 23% of cesareans
were only on maternal request.?! Vyas A also observed
a very high cesarean section rate (59% versus 35%) in
the borderline AFI group which might be because cases
of IUGR and abnormal Doppler studies were not
excluded.* Meconium staining of amniotic fluid was
observed in 10.5% (19/180) and 6.6% (24/360) cases of
borderline and normal AFI respectively in our
study(p=0.116). There is an increased risk of meconium
staining of liquor in postdate pregnancy, pre-eclampsia,
prolonged labour, prelabour rupture of membranes, fetal
distress, and intrauterine growth restriction.?? Our
findings are supported by the studies of Bajracharya N
and Wood SL who also observed no significant increase
in meconium staining of amniotic fluid (p=0.216&
p=0.23 respectively).?®?! Vyas A noted a higher rate of
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passage of meconium in cases of borderline AFI ( 27%
versus 11%, p=0.006).1* The reason may be that he did
not exclude women with pre-eclampsia and IUGR which
increase the risk of meconium-stained liquor. More
cases of meconium-stained liquor (18% versus &7%)
were observed in the study by Desia DV which did not
exclude high-risk pregnancies.?®> APGAR score assesses
the fetal condition at birth. In borderline and normal AFI
groups 10 (5.5%) and 12 (3.3%) newborns had APGAR
scores less than 7 at 5 minutes (p=0.218). The borderline
AFI did not increase the NICU admission rate (26 14.4%
versus 9.2%, p=0.064) in our study. In studies by Vyas
A and Vennila M more newborns in the borderline AFI
group had APGAR score <7 at 5 minutes and required
admission in NICU.*° The reason might be that they
have not excluded women with medical and other risk
factors. There was no significant increase in cases of
meconium-stained liquor and NICU admission in a
study by Arambi EO, which excluded women with
medical comorbidities.’* We excluded cases of
intrauterine growth restriction and uteroplacental
insufficiency from the borderline AFI group, so the
difference in mean birth weight of newborns in the two
groups was not significantly different (2.93+0.26 Kg
versus 3.01+£0.27Kg). Contrary to this, in a study by
Jamal A mean birth weight of newborns was 2.85+2.4
Kg and 3.19+3.9 Kg in borderline AFI and Normal AFI
group in low-risk pregnancies (p=0.001), which can be
because of less gestational age at delivery (37weeks 5
days versus 38 weeks 6 days in borderline AFI and
normal AFI groups) and uteroplacental insufficiency.?*
More newborns in the borderline AFI group had
birthweight <2.5kg in studies by Vyas A, Aramabi EO
and Mishra A (45%,10.5% 18.5%respectively)
reflecting that uteroplacental insufficiency might be an
etiological factor for reduced liquor.}*!61" Sahin E has
observed no increase in perinatal complications in
women with isolated borderline oligohydramnios in
uncomplicated late preterm deliveries between 34 + 0—
36+6 weeks, a finding similar to our study done in
patients at term 25. The limitation of our study is that we
have used a convenient sampling technique. We had
Doppler studies only in patients with borderline AFlI, as
it was not feasible to have Doppler studies in all patients.
Data was noted by a postgraduate resident on duty, so
there can be interobserver variation. Fetal scalp blood
sampling is not available in our unit to confirm fetal
hypoxia in cases of abnormal CTG. More studies are
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required with large sample sizes and better sampling
techniques.

5. Conclusion

We concluded that isolated idiopathic borderline
oligohydramnios does not increase the risk of maternal
and perinatal complications. There is no significant
increase in meconium-stained liquor and cesarean
delivery for fetal compromise. The risks of APGAR
score<7 at 5 minutes and NICU admission are not
significantly increased. The effect on birthweight is also
not significant. So, there is no need for increased
antepartum and intrapartum surveillance in these
women.

CONFLICTS OF INTEREST- None

Financial support: None to report.

Potential competing interests: None to report
Contributions:

S.K - Conception of study

M.R, K.U.N, .M - Experimentation/Study Conduction
S.K, N.M, M.R - Analysis/Interpretation/Discussion
S.K - Manuscript Writing

N.M, M.M - Critical Review

S.K, MR, KU.N, LM, N.M, M.M- Facilitation and
Material analysis

References

1. Choi AY, Lee JY, Sohn IS, Kwon HS, Seo YS, Kim MH et al.
Does the Summer Season Affect the Amniotic Fluid Volume
during Pregnancy? Int J Environ Res Public Health. 2021 Sep
8;18(18):9483. DOI: 10.3390/ijerph18189483.

Elsadek AH, Atef AM, Salama DN, Abdallah LM, Saada SM.
Sonography Assessment of Amniotic Fluid Volume as a
Predictor of Fetal Outcome in Low-Risk Pregnancy. The
Egyptian Journal of Hospital Medicine. 2022 Jul 1;88(1):3022-
8. DOI: 10.21608/ejhm.2022.244531

Brace RA, Cheung CY, Anderson DF. Regulation of amniotic
fluid volume: insights derived from amniotic fluid volume
function curves. American Journal of Physiology-Regulatory,
Integrative and Comparative Physiology. 2018 Oct
1;315(4):777-89. DOI:10.1152/ajpregu.00175.2018

Baschat AA, Galan HL, Lee W, Devore GR, Mari G, Hobbins
J etal. The role of the fetal biophysical profile in the
management of fetal growth restriction. American journal of
obstetrics and gynaecology. 2022 Apr 1;226(4):475-86. DOI :
10.1016/j.ajog.2022.01.020.

Lord M, Marino S, Kole M. Amniotic Fluid Index. In:
StatPearls. Treasure Island (FL): StatPearls Publishing; 2022.
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



JRMC Vol. 27 (Issue 4)

Journal of Rawalpindi Medical College

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

pregnancy and childbirth. 2021 Dec; 21:1-7.DOI:
10.1186/s12884-021-03549-3

Phelan JP, Smith CV, Broussard P, Small M. Amniotic Fluid
Volume Assessment with the Four-Quadrant Technique at 36-
42 Weeks’ Gestation. J. Reprod. Med. 1987; 32: 540-542.
MooreTR. Amniotic Fluid Dynamics Reflect Fetal and
Maternal Health and Disease. Obstet. Gynecol. 2010: 116:
759-765.

Ahmad H, Munim S. Isolated oligohydramnios is not an
indicator for adverse perinatal outcome. Journal of the Pakistan
Medical Association. 2009;59(10):691. (10):691-4. PMID:
19813684.

Igbal I, Asghar S, Nisa K, Rashid F, Khurshid K, Riaz R.
Case-control study on Fetal Outcomes in Isolated
Oligohydramnios in Third Trimester. Journal of Rawalpindi
Medical College.2022 Mar;26(1):57-61. Available from:
https://www.journalrmc.com/index.php/JRMCl/article/view/17
14

Huri M, Di Tommaso M, Seravalli V. Amniotic Fluid
Disorders: From Prenatal Management to Neonatal Outcomes.
Children (Basel). 2023 Mar16;10(3): 561.DOI:
10.3390/children10030561.

Figueroa L, McClure EM, Swanson J, Nathan R, Garces AL,
Moore JL etal. Oligohydramnios: a prospective study of fetal,
neonatal and maternal outcomes in low-middle income
countries. Reproductive Health. 2020 Dec;17(1):1-7.DOI:
10.1186/s12978-020-0854-y.

Twesigomwe G, Migisha R, Agaba DC, Owaraganise A,
Aheisibwe H, Tibaijuka L etal. Prevalence and associated
factors of oligohydramnios in pregnancies beyond 36 weeks of
gestation at a tertiary hospital in southwestern Uganda. BMC
Pregnancy and Childbirth. 2022 Aug 2;22(1):610.DOI:
10.1186/512884-022-04939-X.

Vyas A, Prasanna G, Dash S, Rath S. Comparison of Perinatal
and Maternal Outcomes in Borderline Versus Normal
Amniotic Fluid Index in a Tertiary Care Center in Odisha: An
Observational Prospective Study. Cureus. 2021 Nov
24;13(11):e19876. DOI:10.7759/cureus.19876

Sadia S, Akram N, Gull S, Aftab H, Akram MA, Kanwal R,
Shahzad HI. Perinatal Outcome in Patients with Borderline
AFI. Pakistan Journal of Medical & Health Sciences. 2022 Dec
3;16(10):256-. DOI:10.53350/pjmhs221610256.

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. Nigerian Journal of Clinical Practice. 2022 Jun
1;25(6):938-43. D0i:10.4103/njcp.njcp_1973_21.

Mishra A, Neupane RP, Prasad PN, Thakur AK. Perinatal
outcomes of pregnancies with borderline versus normal
amniotic fluid index—A prospective study. Journal of General
Practice and Emergency Medicine of Nepal. 2020 Jun
15;7(9):21-5. Available at: www.jgpeman.com, elSSN: 2363-
1168

Singh N, Misra D, Srivastava S. Postdated pregnancy: its
maternal and fetal outcome. International Journal of
Reproduction, Contraception, Obstetrics and Gynecology.
2020 Aug 1;9(8):3223-8. DOI: 10.18203/2320-
1770.ijrcog20203299.

Wood SL, Newton JM, Wang L, Lesser K. Borderline
amniotic fluid index and its relation to fetal intolerance of

612

20.

21.

22.

23.

24.

25.

labor: A2-center retrospective cohort study. J Ultrasound Med
2014;33:705-11. DOI: 10.7863/ultra.33.4.705

Vennila M, Deepika.S. Borderline oligohydramnios in term
pregnancy and it's relation with pregnancy outcome .Int J
Reprod Contracept Obstet Gynecol. 2021 Feb;10(2):505-510.
Bajracharya N, Dangal G, Poudel R, Tiwari KD, Bharati S,
Maharjan O, Maharjan S, Karki A, Pradhan HK, Shrestha R,
Bhattachan K. Comparison of Perinatal Outcomes between
Borderline and Normal Amniotic Fluid Index in Term
Singleton Pregnancies. Journal of Nepal Health Research
Council. 2020;18(4):709-13. DOI:10.33314/jnhrc.v18i4.3051
G/Silassie R, Gebretsadik W, Degefa N, Getahun D, Kassie N.
Determinants of Meconium-Stained Amniotic Fluid at Hadiya
Zone Hospitals, Southern Ethiopia; Unmatched Case-Control
Study. International Journal of Women's Health. 2022 Dec
31:1351-60. DOI:10.2147/IJWH.S376963

Desai DV, Mishra N, Savani GV. Perinatal outcome of term
pregnancies with borderline amniotic fluid index: A
prospective case control study. Int J Reprod Contracept Obstet
Gynecol 2020;9:2047-52.

Jamal A, Kazemi M, Marsoosi V, Eslamian L. Adverse
perinatal outcomes in borderline amniotic fluid index.
International Journal of Reproductive BioMedicine. 2016
Nov;14(11):705-708. PMID: 27981256; PMCID:
PMC5153576.

Sahin E, Madendag Y, Tayyar AT, Sahin ME, Col Madendag I,
Acmaz G etal. Perinatal outcomes in uncomplicated late preterm
pregnancies with borderline oligohydramnios. The Journal of
Maternal-Fetal & Neonatal Medicine. 2018 Dec 2;31(23):3085-
8. DOI: 10.1080/14767058.2017.1364722



