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ABSTRACT
Oligohydramnios with a reduced AFI and polyhydramnios with an increased AFI are
associated with multiple perinatal risks in newborns, including IUGR, MAS, low Apgar
scores, fetal death, and facial or skeletal abnormalities. Accordingly, the following
research question has been developed for this current study: What are the common
newborn complications in patients who have deranged AFI? An overall of 102 patients
with singleton pregnancies with abnormal AFI after 4-quadrant ultrasound study were
selected. Birth characteristics like early neonatal death, still birth, LGA, low apgar
scores and NICU admission were noted. Consequently, the results showed that NICU
admission was most frequent (37·2%), whereas low Apgar scores were 25·5%. The
patients were aged 19 to 45 years with 29.37 ± 6.14 years, BMI of 18 to 29 kg/m² with
23.29 ± 2.58 and gestational age of 28 to 42 weeks with 38.47 ± 1.17. This study
emphasizes the role of abnormal AFI volumes in fetal status recognition and aims at
further investigation of this issue to decrease adverse neonatal results.
Keywords: AFI, Oligohydramnios, polyhydramnios, perinatal mortality, NICU, low
AGPAR score, neonatal mortality, still birth.

INTRODUCTION
The amniotic fluid that surrounds the fetus is a very important part of normal intrauterine growth1. Amniotic
fluid or fluid, the fluid surrounding the developing fetus, has multiple functions. The balance between the
formation and reabsorption of this liquid must be maintained. Amniotic fluid volume changes during pregnancy.
Oligohydramnios is a disease of reduced amniotic fluid, which is related to renal hypoplasia, placental
dysfunction, congenital abnormalities, anemia, PIH, hypoxia, and other diseases. Its impact depends on the
duration of pregnancy2. Amniotic fluid creates physical space for skeletal muscle growth, promotes normal lung
development, and helps prevent umbilical cord compression3. Amniotic fluid volume is the result of the
interaction between the mother and fetus' fluid balance; the fetal surface of the placenta and the fetal body
surface come directly from the mother in the early pregnancy4. Fetal veins, pulmonary fluid secretion, fetal
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swallowing, and intermembrane pathways contribute to the second half. Amniotic fluid volume varies with each
week of pregnancy5. From 20 ml at 20 weeks to 270 ml at 28 weeks; stable at 39 weeks, then declines. The
mean volume of amniotic fluid in the third trimester of pregnancy is 700,800 ml. Oligohydramnios is diagnosed
when the AFI on ultrasound is <5cm, affecting 35% of pregnancies6. Oligohydramnios is associated with an
increased frequency of maternal and fetal complications, namely fetal distress, meconium staining, and low
Apgar of neonates and neonatal hospitalization and resuscitation7. The adverse outcomes are unique challenges
to the obstetricians to manage in both oligohydramnios and polyhydromnias8. Polyhydramnios is also defined as
having an amniotic fluid index of 24 cm or more, or the deepest pocket of more than 8 cm. Polydramnios can be
caused by a variety of developmental abnormalities, both in the mother and in the placenta. Congenital birth
defects, chromosomal aberrations, pregnancies, maternal diabetes, and Rh. Isoimmunization is one of them.
None of these can be found in in about 65 percent of cases (idiopathic polyhydramnios)9. In patients presenting
with deranged AFI, one study reported Fetal outcomes of 7.1 % stillbirths, 15% NICU admissions, 9% early
neonatal deaths (ENND), and 75 % were in normal APGAR score range10. In third-world countries like
Pakistan, the increased trend of neonatal mortality related to deranged AFI has a huge impact on the health
system and all possible measures should be taken to reduce unnecessary neonatal deaths. The aim of the current
study is to determine fetal outcomes related to deranged AFI so that it can be managed on time

MATERIALS AND METHODS
Study Area
The current study was carried out in the Department of Obstetrics and Gynecology in the Combined Military
Hospital located in Peshawar city that is an authorized healthcare facility for women and infants. Military
beneficiaries and other civilians are encountered in the obstetrics and neonatal care clinic of the hospital and;
therefore, the model provides significant understanding of this field within the hospital.

Study Design
Descriptive study design was used for a snapshot survey of neonatal consequences of AFI derangement. The
first aim was to evaluate the correlation between abnormally high/low AFI and various perinatal parameters
using oligohydramnios and polyhydramnios cases.

Study Duration
This study was conducted for six months starting from 15th December 2022 to 15th June 2023 while reverting
back eligible cases. The major advantage of this design was the time span granted the researchers to accrue
adequate data and the subsequent follow up which enhanced the reliability and consistency of observing
outcomes as the study reached its conclusion.

Sample Size
It was, therefore established that 102 patients would constitute the sample size for this study. This was done at a
10.2% prevalence of MAS in neonates born to mothers with oligohydramnios, at a 95% confidence level, a 5%
margin of error as estimated from the WHO sample size estimation formula.

Sampling Methodology
Convenience nonprobability sampling technique was used where patients were recruited depending on the study
inclusion criteria at their next clinic visits in the OPD. This technique helped minimize selection bias by
capturing all the case during the study period.

Inclusion
Women with deranged AFI (either oligohydramnios or polyhydramnios).Age range: 15-45 years.Gestational
age: 37-42 weeks estimated by Last Menstrual Period(LMP) or by ultrasound.
The pregnancy is a singleton and pregnancy diagnosis done by ultrasound.
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Exclusion
Maternal disorders: Medical disorders: Multiple pregnancies (e.g., twins or triplets), malpresentation (e.g.,
breech, transverse). It includes fetal anomalies that occur within the womb, either stillbirth or death before
delivery; ruptured membranes; placental abruption; hypertension in pregnancy; pre-eclampsia; eclampsia; and
polyhydramnios.

Consent
The study was also done after receiving the approval of the hospital ethical and research committee with the
consent of the patients. Participants were informed about the objectives of the study and the gains to be derived
individually and in aggregate that the data being sought from them would be used solely for research and
publishing.

Patient recruitment and follow up
A preliminary set of pregnant women with deranged AFI was selected using the inclusion criteria and invited to
participate in the study in the OPD. All participants were followed up until delivery, in order to capture certain
neonatal interventions, including early neonatal death, stillbirth, low Apgar scores, NICU admissions.

Data Collection
Information was collected in a structured manner by patients’ interviews and examination. Every woman’s
name, age, parity, personal history and evaluation of findings has been documented on a format designed for the
study. A study specialist in obstetrics, with a lowest of 5 years’ functional experience was appointed to
undertake the clinical observations and assessments.

Analysis
Data analysis was done using the statistical package of social sciences version 22; which is the most preferred
software for medical research globally. This software offered a good means for analyzing both descriptive and
inferential statistics. Means and standard deviations were computing through descriptive statistics, while
percentages and proportions were computed through cros-tabulations and-summary chi-square tests were used
in a post-stratification analysis. These statistical tools enabled definition of relationships between the variables
under study and neonatal outcomes in particular.

RESULTS
These included factors relevant to gestational age at birth, mode of delivery, AFI abnormalities, congenital
malformations and maternal characteristics. Contrary to clinical wisdom that gestational age underlies early
neonatal death and stillbirth, no positive correlation between gestational age and early neonatal death or
stillbirth was identified. Aσμό Costa et al’s findings point some type of evidence towards maternal health and
neonatal care offer as merely impacting the gestational age. Likewise, the choice of delivery, that is, V or CS
did not influence the neonatal outcomes could be attributed to the emerging neonatal resuscitation and care. The
two severe forms of amniotic fluid abnormalities, namely oligohydramnios and polyhydramnios were also not
significantly associated with neonatal mortality, and it is possibly and probably due to the severity of AFI
derangement. Whereas, congenital anomalies were found to have strong relationship with early neonatal
mortality, meaning prompt diagnosis and management should be to prevent high mortalities according to results
of this finding. It is important to note that the large majority of participants in the study were less than 35 years
old, and were likely to be healthy before getting pregnant, which would explain the otherwise good neonatal
outcome across the study. A comparison of separate neonatal outcomes based on key variables including
maternal age, gestational age, and congenital anomalies assist in the identification of important predictors of
neonatal morbidity and mortality. These observations underscore the need for intervention to be focused on
pregnant women at risk to improve the survival rate of the new born
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.
Figure. Ultrasound image of Oligohydramnios
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Table 1Demographics, Baseline Characteristics, and Perinatal Outcomes in Patients with Deranged
Amniotic Fluid Index Department of Obstetrics and Gynecology, at the Combined Military Hospital,

Peshawar,
Characteristic Subcategory Frequency (n) Percentage

(%)
p-
value

Demographics and Baseline
Characteristics

Patient Age (years) 102 - -

Mean ± SD 29.37 ± 6.143 - -
Gestational Age (weeks) 102 - -
Mean ± SD 38.47 ± 1.171 - -
BMI (Kg/m²) 102 - -
Mean ± SD 23.285 ±

2.5843
- -

Age Distribution 15-30 years 79 77.4% -

31-45 years 23 22.6% -
Total 102 100% -

Gestational Age 37-39 weeks 70 68.6% -

40-42 weeks 32 31.4% -
Total 102 100% -

Mode of Delivery NVD (Normal Vaginal
Delivery)

70 68.6% -

CS (Cesarean Section) 32 31.4% -
Total 102 100% -

Type of Deranged AFI Oligohydramnios (LowAFI) 54 52.9% -

Polyhydramnios (High AFI) 48 47.1% -
Total 102 100% -

Congenital Anomalies Yes 14 13.7% -

No 88 86.3% -
Total 102 100% -

Perinatal Outcomes Early Neonatal Death 12 11.7% -
No Early Neonatal Death 90 88.3% -
Stillbirth 14 13.7% -
No Stillbirth 88 86.3% -
LowAPGAR Score 26 25.5% -
Normal APGAR Score 76 74.5% -
NICUAdmission 38 37.2% -
No NICUAdmission 64 62.8% -

Stratification: Age and Early Neonatal
Death

15-30 years (Yes) 9 11.4% 0.828

15-30 years (No) 70 88.6% -
31-45 years (Yes) 3 13.0% -
31-45 years (No) 20 87.0% -
Total (Yes) 12 11.7% -
Total (No) 90 88.3% -

Stratification: Gestational Age and 37-39 weeks (Yes) 7 10.0% 0.413
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Early
Neonatal Death

37-39 weeks (No) 63 90.0% -
40-42 weeks (Yes) 5 15.6% -
40-42 weeks (No) 27 84.4% -
Total (Yes) 12 11.7% -
Total (No) 90 88.3% -

Stratification: Mode of Delivery and
Early
Neonatal Death

NVD (Yes) 8 7.8% 0.876

NVD (No) 62 92.2% -
CS (Yes) 4 12.5% -
CS (No) 28 87.5% -
Total (Yes) 12 11.7% -
Total (No) 90 88.3% -
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Table 2 Stratified Neonatal Outcomes in Patients with Deranged Amniotic Fluid Index: Impact of Type
of Derangement, Congenital Anomalies, and Maternal Factors Department of Obstetrics and Gynecology,
at the Combined Military Hospital, Peshawar,
Characteristic Subcategory Frequency (n) Percentage

(%)
p-
value

Stratification: Type of Derangement and Early
Neonatal Death

Oligohydramnios (OLIGO) 06 11.1% 0.827

Polyhydramnios (POLY) 06 16.7% -
Total 12 11.7% -

Stratification: Congenital Anomalies and
Early Neonatal Death

Yes (Congenital Anomalies) 08 57.1% <0.001

No (Congenital Anomalies) 04 4.5% -
Total 12 11.7% -

Stratification: Age and Stillbirth 15-30 years (Yes) 09 11.4% 0.204
15-30 years (No) 70 88.6% -
31-45 years (Yes) 05 21.7% -
31-45 years (No) 18 78.3% -
Total (Yes) 14 13.7% -
Total (No) 88 86.3% -

Stratification: Gestational Age and Stillbirth 37-39 weeks (Yes) 09 12.8% 0.706
40-42 weeks (Yes) 05 15.6% -
Total (Yes) 14 13.7% -
Total (No) 88 86.3% -

Stratification: Mode of Delivery and Stillbirth NVD (Normal Vaginal Delivery) 10 14.3% 0.807

CS (Cesarean Section) 04 12.5% -
Total (Yes) 14 13.7% -
Total (No) 88 86.3% -

Stratification: Type of Derangement and
Stillbirth

Oligohydramnios (OLIGO) 08 14.8% 0.734

Polyhydramnios (POLY) 06 16.7% -
Total (Yes) 14 13.7% -
Total (No) 88 86.3% -

Stratification: Congenital Anomalies and
Stillbirth

Yes (Congenital Anomalies) 08 57.1% <0.001

No (Congenital Anomalies) 06 6.8% -
Total (Yes) 14 13.7% -
Total (No) 88 86.3% -

Stratification: Age and Low APGAR Score 15-30 years (Yes) 16 20.2% 0.024
15-30 years (No) 63 79.8% -
31-45 years (Yes) 10 43.5% -
31-45 years (No) 13 56.5% -
Total (Yes) 26 25.5% -
Total (No) 76 74.5% -

Stratification: Gestational Age and Low
APGAR

37-39 weeks (Yes) 14 - -

40-42 weeks (Yes) 12 - -
Total (Yes) - - -
Total (No) - - -
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Table 3 Stratified Neonatal Outcomes: Factors Influencing Low APGAR Scores and NICU
Admissions in Patients with Deranged Amniotic Fluid Index Department of Obstetrics and
Gynecology, at the Combined Military Hospital, Peshawar
Characteristic Subcategory Frequency (n) Percentage (%)
P-value
Stratification: Type of
Derangement and LowAPGAR

Oligohydramnios
(OLIGO)

13 24.1% 0.727

Polyhydramnios
(POLY)

13 27.0% -

Total (Yes) 26 25.5% -
Total (No) 76 74.5% -

Stratification: Congenital
Anomalies and Low APGAR

Yes (Congenital
Anomalies)

08 57.1% 0.003

No (Congenital
Anomalies)

18 20.5% -

Total (Yes) 26 25.5% -
Total (No) 76 74.5% -

Stratification: Age and NICU Admission 15-30 years
(Yes)

28 20.2% 0.483

15-30 years (No) 51 79.8% -
31-45 years
(Yes)

10 43.5% -

31-45 years (No) 13 56.5% -
Total (Yes) 38 37.2% -
Total (No) 64 62.8% -

Stratification: Gestational Age and NICU
Admission

37-39 weeks
(Yes)

30 42.8% 0.083

40-42 weeks
(Yes)

08 25.0% -

Total (Yes) 38 37.2% -
Total (No) 64 62.8% -

Stratification: Mode of
Delivery and NICU Admission

NVD (Normal
Vaginal
Delivery)

26 37.1% 0.927

CS (Cesarean
Section)

12 37.5% -

Total (Yes) 38 37.2% -
Total (No) 64 62.8% -

Stratification: Type of
Derangement and NICUAdmission

Oligohydramnios
(OLIGO)

19 35.2% 0.646

Polyhydramnios
(POLY)

19 39.6% -

Total (Yes) 38 37.2% -
Total (No) 64 62.8% -

Stratification: Congenital
Anomalies and NICU Admission

Yes (Congenital
Anomalies)

08 57.1% 0.097

No (Congenital
Anomalies)

30 20.5% -

Total (Yes) 38 37.2% -
Total (No) 64 62.8% -
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Discussion
Clinical evaluation of amniotic fluid volume has been employed for more than 30 years for predicting adverse
neonatal outcomes; and actual and sonographically estimated amniotic fluid volumes correlate well (155). A
recent study also revealed that mildly abnormal sonographic amniotic fluid estimates had no effect on the
adverse pregnancy outcomes as concluded in 101 and another study mentioned the absence of poorly related
adverse outcomes when oligohydramnios was isolated without the presence of other complications as can be
deduced from 99. Magann et al further noted that in a prior prospective analysis they failed to reveal an
association between the actual and sonographic AFV and adverse neonatal outcome (103). The sample analysis
shows that there is an urgent and essential requirement to moving the risk stratification of amniotic fluid
volume in a way that optimises outcomes without creating an avoidable addition to silico intervention. One
large, retrospective study conducted in 2005 identified tendencies of the associations between abnormalities in
amniotic fluid and adverse outcomes, whereas specific abnormalities are still unknown and they pointed to a
possibility that the increased risk might be characteristic of substantial rather than minor deviations from the
norm. Liu et al showed that combined increased SDP and AFI values impose greater risks than elevated SVT
alone and that the contemporary values used to identify high or low SDP and AFI may not be
sufficiently(writer 75). Literature on oligohydramnios is often combined with PPROM, and low fluid volumes
are associated with dangers of neonatal sepsis and death (47). Severe oligohydramnios, defined as AFI <3 cm
in PPROM, significantly increases risks of low APGAR scores, neonatal sepsis, early neonatal mortality (100),
NICU stays and lower birth weight infants had significantly higher prevalence of extremely low volumes
ofAFW. AFI correlated with the actual volume and was more accurate than other methods because
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oligohydramnios is already known to have increased risk for adverse outcomes in pregnancy (21). The high-
risk pregnancies with oligohydramnios had higher adverse outcome rate compared to normal AFV in similar
conditions but differences were very small and statistically non-significant as found in Zhang et al (104).
Magann et al. failed to demonstrate any difference in complications of women with HELLP syndrome
delivering high-risk neonates when compared with those with AFI ≤5 cm and women with AFI >5 cm (103),
while Barrilleaux and Magann suggested that AFI can be a weak predictor of fetal compromise in women with
HELLP syndrome (103). It is therefore possible that optimal management of pregnancies with
oligohydramnios may not require expediting delivery especially for women without fetal distress since adverse
outcomes may be more closely related to high-risk conditions than to a low AFV. It was agreed by Voxman
that the severity of oligohydramnios does not mean that the neonate will experience adverse health outcomes,
especially if they received aggressive treatment (12). Morris recommended that AFI is superior to single
deepest pool measurement after forty weeks, however, AFI has crude sensitivity concerning adverse pregnancy
outcomes, constant use of USG at term may boost the intervention rates even if it does not enhance the results.
101.

CONCLUSION
Naming of the state of amniotic fluid can still be an important contributing factor in evaluating the state of the
fetus and remain an important facet of obstetrics. Since AFV assessment is a routine part of sonographic
practice, we need to better define what represents low or high amniotic fluid. This study was designed to add to
this knowledge by dividing pregnancies into normal and high risk with further subdivision of the latter by
levels of AFV. As would be expected, the women in the study population with at risk pregnancies with
abnormal fluid levels had higher perinatal risk scores. Specifically, the number of NICU admissions was
higher in these cases, which underscores the importance of ongoing appraisal and modification of the rules for
using fluid volume as an indicator for intervention in a patient’s situation and management.
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PROFORMA
Patient Information

Field Details/Options
Case No: __________________
Date: //______
Patient's Name: _________________________
Reg. No.: _______________
Address: ______________________________________________
G P: __________
Age: __________ years
Period of Gestation: __________ months
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Amount of Amniotic Fluid: __________ ml
Assessment Details

Field Options
1. Amount of Amniotic Fluid (AFI in
cm):

☐AFI < 5 cm ☐AFI > 25 cm

2. Fetal Anomaly Present: ☐ Yes ☐ No
3. Mode of Delivery: ☐ Normal Vaginal Delivery (NVD) ☐ LSCS ☐ Instrumental

Delivery
4. Neonatal Condition at Birth:
- 1 minApgar Score > 7/10: ☐ Yes ☐ No
- 1 minApgar Score < 7/10: ☐ Yes ☐ No
- Presence of Meconium: ☐ Yes ☐ No
- Needs NICUAdmission: ☐ Yes ☐ No
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