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ABSTRACT 

Background: Amniotic fluid plays a critical role in fetal development, serving as a protective medium and a marker of placental 

function. The amniotic fluid index (AFI), measured via ultrasound, is a widely accepted tool for assessing fluid volume. 

Oligohydramnios, defined as an AFI ≤5 cm, has been linked to several adverse perinatal outcomes, including intrauterine 

growth restriction (IUGR), low birth weight, and neonatal morbidity. Early identification through routine antenatal screening 

is essential for timely intervention and improved maternal and fetal outcomes. 

Objective: To determine the frequency of low amniotic fluid index (AFI) in women presenting for routine antenatal checkups 

and to compare fetomaternal outcomes between patients with low AFI and those with normal AFI levels. 

Methods: This descriptive case series was conducted at the Department of Obstetrics and Gynaecology, Ch. Muhammad Akram 

Teaching and Research Hospital, Lahore, from December 2024 to February 2025. A total of 205 pregnant women meeting the 

inclusion criteria were enrolled using non-probability consecutive sampling. The AFI was assessed by ultrasound, with ≤5 cm 

defined as low. Patients were monitored throughout pregnancy and childbirth. Data were collected using a structured proforma 

and analyzed using SPSS version 26. Chi-square test was applied, and a p-value ≤0.05 was considered statistically significant. 

Results: The mean maternal age was 30.40 ± 5.76 years. The average gestational age was 36.33 ± 1.72 weeks, and the mean 

birth weight was 3.01 ± 0.42 kg. Low AFI was observed in 14 patients (6.83%). Among these, 9 (27.3%) neonates had low 

birth weight compared to 5 (2.9%) in the normal AFI group (p < 0.001). Significant associations were also found between low 

AFI and meconium staining (50.0% vs 4.1%, p < 0.001), IUGR (50.0% vs 4.1%, p < 0.001), neonatal ICU admissions (42.9% 

vs 5.6%, p = 0.008), low APGAR scores (42.9% vs 2.7%, p < 0.001), cesarean delivery (13.1% vs 2.5%, p = 0.003), and 

neonatal death (66.7% vs 5.9%, p = 0.013). 

Conclusion: Low amniotic fluid was identified in a notable proportion of patients and was significantly associated with adverse 

fetomaternal outcomes. Routine AFI monitoring during antenatal visits is crucial for identifying high-risk pregnancies and 

initiating timely interventions. 

Keywords: Amniotic Fluid Index, Cesarean Section, Fetal Growth Retardation, Neonatal Mortality, Oligohydramnios, 

Pregnancy Outcomes, Ultrasonography. 

 

 

 

 

 

 

 

 

mailto:asmarizwan65@gmail.com


INSIGHTS-JOURNAL OF  

HEALTH AND REHABILITATION  
 

 
_______________________________________________________________________________________________________________________________________ 

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.            79 

 

 

INTRODUCTION 

Pregnancy is a complex physiological process requiring a harmonious interplay between maternal and fetal health to ensure favorable 

outcomes. Among the various parameters used to monitor fetal well-being, the Amniotic Fluid Index (AFI) plays a vital role. Amniotic 

fluid not only acts as a protective cushion for the fetus but also facilitates the exchange of nutrients, water, and biochemical substances, 

which are critical for fetal growth and development (1). The AFI, determined via ultrasound, provides a quantitative estimate of amniotic 

fluid by summing measurements from four uterine quadrants. Maintaining this index within a normal range is essential, as deviations 

can signal potential threats to fetal health (2,3). In the later stages of gestation, AFI becomes a cornerstone of fetal surveillance, especially 

in the absence of labor, offering valuable insight into placental function and fetal oxygenation (4). Globally, the prevalence of reduced 

AFI—commonly termed oligohydramnios—varies between 1% and 5% of all pregnancies, influenced by population characteristics and 

regional health practices (5). When oligohydramnios occurs early in pregnancy, it is often associated with congenital anomalies and 

adverse outcomes such as intrauterine growth restriction (IUGR) and skeletal or renal malformations. Conversely, late-onset 

oligohydramnios is more frequently linked to umbilical cord compression, malpresentation, thick meconium, fetal distress, or 

complications stemming from maternal conditions such as preeclampsia or vascular disorders (6,7). These risks underscore the 

importance of early detection and appropriate clinical intervention. 

In resource-limited settings where access to advanced fetal monitoring techniques like Doppler studies, fetal scalp pH analysis, and 

continuous nonstress testing is restricted, the AFI serves as a cost-effective, non-invasive tool for identifying at-risk pregnancies. 

However, there remains a scarcity of research that comprehensively compares fetomaternal outcomes in pregnancies with low AFI to 

those with normal levels. Most existing studies narrowly focus on the consequences of low AFI in isolation, failing to provide a baseline 

for comparison, thus limiting their applicability across diverse clinical settings (8). This study aims to bridge this knowledge gap by 

evaluating the fetomaternal outcomes associated with low AFI (≤5 cm) and comparing them with those from pregnancies exhibiting 

normal AFI. Outcomes of interest include low birth weight, APGAR scores, meconium staining, IUGR, neonatal intensive care unit 

(NICU) admissions, neonatal mortality, and mode of delivery. Additionally, the study seeks to determine the prevalence of low AFI 

among women presenting for routine prenatal checkups. Through this comparative analysis, the research endeavors to provide clinically 

relevant insights that can guide obstetric decision-making in environments with limited diagnostic resources. 

METHODS 

This descriptive case series was conducted in the Department of Obstetrics and Gynaecology at Ch. Muhammad Akram Teaching and 

Research Hospital, Lahore, over a three-month period from December 2024 to February 2025. The study aimed to assess fetomaternal 

outcomes in patients with low versus normal amniotic fluid index (AFI), using a structured methodological approach. Amniotic fluid 

volume was measured via ultrasonography by calculating the anteroposterior diameter of the largest unobstructed fluid pocket in each 

of the four quadrants of the uterus, excluding any segments containing umbilical cord or fetal parts. The sum of these measurements 

constituted the AFI, with the normal range defined as 6–25 cm. Additionally, each individual pocket was expected to measure between 

2 and 8 cm. An AFI value of ≤5 cm was labeled as low amniotic fluid, in line with standard clinical definitions. The calculated sample 

size was 205, based on a 95% confidence level, 3% margin of error, and an estimated prevalence of low amniotic fluid of 5% (5). 

Participants were selected using a non-probability consecutive sampling technique. The inclusion criteria encompassed pregnant women 

aged between 18 and 45 years, with a gestational age of at least 32 weeks (confirmed by last menstrual period), singleton pregnancies 

with intact placentas on ultrasound, and those who were either primigravida or multigravida, nulliparous or multiparous. Only women 

presenting for routine antenatal care were enrolled. 

Exclusion criteria included women with pre-existing medical conditions known to influence pregnancy outcomes, such as diabetes 

mellitus, chronic hypertension, renal disease, autoimmune disorders, and other systemic illnesses. Additionally, women with diagnosed 

fetal anomalies or chromosomal abnormalities on antenatal screening, those with cognitive impairments or language barriers hindering 

consent or data collection, and women presenting with ruptured membranes or fetal malpresentation were excluded (9,10). Ethical 

approval was obtained from the Institutional Review Board of the hospital and the College of Physicians and Surgeons Pakistan (CPSP), 
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ensuring adherence to ethical standards. Informed written consent was obtained from all participants following a thorough explanation 

of the study objectives and procedures. Demographic data and clinical variables were recorded using a structured, pre-designed 

proforma. Outcomes were evaluated in terms of APGAR scores, meconium staining, intrauterine growth restriction (IUGR), early 

neonatal mortality, and mode of delivery. Cases identified with low AFI were managed according to standard obstetric protocols and 

guidelines to mitigate risks during pregnancy and childbirth (11,12). Data were analyzed using SPSS version 26. The Chi-square test 

was applied to compare fetomaternal outcomes between groups with low and normal AFI, and a p-value of ≤0.05 was considered 

statistically significant. 

RESULTS 

A total of 205 pregnant women were included in the study. The mean maternal age was 30.40 ± 5.76 years, ranging from 20 to 40 years. 

The average gestational age at presentation was 36.33 ± 1.72 weeks. Regarding parity, 14.1% of women were primiparous, while 40.5%, 

26.8%, and 18.5% had a parity of two, three, and four, respectively. The mean birth weight of neonates was 3.01 ± 0.42 kg. The 

prevalence of low amniotic fluid index (AFI ≤5 cm) was observed in 14 patients, accounting for 6.83% of the study population. Among 

neonates classified as low birth weight, 27.3% were born to mothers with low AFI, compared to only 2.9% in the normal AFI group (p 

< 0.001). Meconium-stained liquor was significantly associated with low AFI, noted in 50.0% of affected patients versus 4.1% among 

those with normal AFI (p < 0.001). Similarly, intrauterine growth restriction (IUGR) was present in 50.0% of the low AFI group, in 

contrast to 4.1% in patients with normal fluid levels (p < 0.001). Neonatal deaths were notably more common in cases with low AFI, 

observed in 66.7% of such cases, as compared to 5.9% in patients without neonatal death (p = 0.013). Cesarean section was the mode 

of delivery in 13.1% of patients with low AFI, while only 2.5% of those who delivered vaginally had low AFI (p = 0.003). Low APGAR 

scores were seen in 42.9% of neonates born to mothers with low AFI, compared to 2.7% with normal scores (p < 0.001). Furthermore, 

42.9% of neonates requiring ICU admission were from the low AFI group, while the corresponding figure for those not admitted to ICU 

was 5.6% (p = 0.008). 

 

Table 1: Descriptive statistics of demographic and outcome of the patients 

 Frequency Percent 

Age (Years) 30.40 ± 5.76 (20-40)  

Gestational Age (Weeks) 36.33 ± 1.72 (34-39)  

Parity One 29 (14.1%) 14.1 

Two 83 (40.5%) 40.5 

Three 55 (26.8%) 26.8 

Four 38 (18.5%) 18.5 

 

Table 2: Comparison of outcome variables between low amniotic fluids of the patients 

Outcome Low Amniotic Fluid Total p-value 

Yes No 

LBW Yes 9(27.3%) 24(72.7%) 33(100.0%) <0.001* 

No 5(2.9%) 167(97.1%) 172 (100.0%) 

Meconium Staining Yes 6(50.0%) 6(50.0%) 12(100.0%) <0.001* 

No 8(4.1%) 185(95.9%) 193(100.0%) 

IUGR Yes 6(50.0%) 6(50.0%) 12(100.0%) <0.001* 

No 8(4.1%) 185(95.9%) 193(100.0%) 

Neonatal Death Yes 2(66.7%) 1(33.3%) 3(100.0%) 0.013* 

No 12(5.9%) 190(94.1%) 202(100.0%) 

MODE C-Section 11(13.1%) 73(86.9%) 84(100.0%) 0.003* 

NVD 3(2.5%) 118(97.5%) 121(100.0%) 

Low APGAR Yes 9(42.9%) 12(57.1%) 21(100.0%) <0.001* 

No 5(2.7%) 179(97.3%) 184(100.0%) 

ICU Admission Yes 3(42.9%) 4(57.1%) 7(100.0%) 0.008* 

No 11(5.6%) 187(94.4%) 198(100.0%) 
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DISCUSSION 

The present study highlighted a significant association between low amniotic fluid index (AFI) and adverse fetomaternal outcomes. The 

findings demonstrated that patients with oligohydramnios experienced higher rates of low birth weight (LBW), intrauterine growth 

restriction (IUGR), meconium staining, low APGAR scores, neonatal death, NICU admission, and cesarean deliveries. These outcomes 

are consistent with existing literature which has repeatedly shown that reduced AFI is a marker of compromised fetoplacental function, 

often leading to poor perinatal outcomes (13,14). Several earlier studies have emphasized that low AFI is significantly linked to 

unfavorable neonatal parameters, including LBW, small for gestational age (SGA), and low 1-minute APGAR scores. These findings 

were in alignment with the current study where nearly half of the neonates with low AFI had low APGAR scores and required NICU 

admission. Respiratory distress and NICU hospitalization, as frequently reported in literature, also emerged as prominent complications 

in the oligohydramnios group (15,16). Furthermore, fetal distress, one of the most cited reasons for emergency cesarean section in such 

cases, was indirectly supported by the higher cesarean section rate in patients with low AFI in the current analysis (17,18). 

Conversely, some contrasting evidence exists where no statistically significant differences were found in birth weight or NICU 

admissions between oligohydramnios and normal AFI groups (19). These inconsistencies may be attributed to differences in study 

design, sample size, criteria for defining oligohydramnios, and obstetric practices across clinical settings. Despite this variability, the 

cumulative body of evidence—including the current study—largely supports the association between oligohydramnios and 

compromised fetal outcomes. The pathophysiological basis of these adverse outcomes is thought to be linked with placental 

insufficiency, as reduced perfusion leads to diminished fetal urine production—a primary contributor to amniotic fluid volume in the 

third trimester. This insufficiency subsequently manifests as oligohydramnios and serves as a clinical warning sign for fetal compromise 

(20,21). The current study’s findings reinforce this mechanism by demonstrating that the majority of cases with reduced AFI also 

exhibited signs of IUGR, meconium-stained liquor, and neonatal morbidity, all of which are characteristic of suboptimal intrauterine 

environments. 

A notable strength of this study lies in its comparative design, which provided a clear contrast between normal and low AFI groups, thus 

allowing the quantification of risk associated with oligohydramnios. Additionally, the use of uniform diagnostic criteria and a defined 

sample population from a single tertiary care center enhanced the internal consistency of the findings. However, the study has some 

limitations. Being a single-center study with a relatively limited duration, it may not be generalizable to broader populations or different 

healthcare settings. Moreover, stratification by gestational age, comorbid maternal factors, or mode of antenatal surveillance was not 

performed, which could have offered deeper insight into the nuances influencing outcomes. Further research incorporating multicenter 

data, stratified analyses, and long-term neonatal follow-up is needed to build on these findings and inform clinical guidelines more 

robustly. Overall, the study substantiates the importance of AFI monitoring in late pregnancy, especially in resource-constrained settings 

where access to advanced fetal surveillance tools may be limited. Routine use of ultrasound to monitor amniotic fluid volume offers a 

Figure 1 Percentage of Low AFI Presence in Each Outcome Figure 2 Distribution of Fetomaternal Outcomes in Patients with Low AFI 
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practical, non-invasive measure to anticipate and manage potential perinatal complications, thereby improving maternal and neonatal 

health outcomes. 

CONCLUSION 

This study concludes that a low amniotic fluid index (AFI) is strongly associated with unfavorable fetomaternal outcomes. Pregnancies 

complicated by reduced AFI showed a higher likelihood of adverse events such as low birth weight, intrauterine growth restriction, 

cesarean delivery, meconium-stained amniotic fluid, lower APGAR scores, and neonatal intensive care admissions. These findings 

emphasize the clinical value of routine AFI monitoring during antenatal care, particularly in identifying high-risk pregnancies and 

guiding timely interventions to improve maternal and neonatal outcomes. 

 

AUTHOR CONTRIBUTION 

Author Contribution 

Asma Hameed* 

Substantial Contribution to study design, analysis, acquisition of Data 

Manuscript Writing 

Has given Final Approval of the version to be published 

Rashida Sultana 

Substantial Contribution to study design, acquisition and interpretation of Data 

Critical Review and Manuscript Writing 

Has given Final Approval of the version to be published 

Narjis Mushtaq 
Substantial Contribution to acquisition and interpretation of Data 

Has given Final Approval of the version to be published 

Hafsa Batool 
Contributed to Data Collection and Analysis 

Has given Final Approval of the version to be published 

 

REFERENCES 

1. 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; 17:1-7. 

2. Twesigomwe G, Migisha R, Agaba DC, Owaraganise A, Aheisibwe H, Tibaijuka L, et al. 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;22(1):610.  

3. Whittington JR, Ghahremani T, Friski A, Hamilton A, Magann EF. Window to the womb: Amniotic fluid and postnatal 

outcomes. International Journal of Women's Health. 2023:117-24.   

4. Arif N, Zafar B, Arif A, Ahmed RQ, Shehzad F. The impact of isolated oligohydramnias at term on perinatal outcome: A 

comparative study. Pakistan Armed Forces Medical Journal. 2021(4):1274. 

5. Bohiltea R-E, Mihai BM, Ducu I, Cioca A-M, Bohiltea A-T, Iordache A-M, et al. Current Innovative Methods of Fetal pH 

Monitoring—A Brief Review. Diagnostics. 2022;12(11):2675. 

6. 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. The Journal of Maternal-Fetal & Neonatal Medicine. 2021;34(22):3730-9.  

7. 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 

8. 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;13(11): e19876. 

9. 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 Dec;17(4):199-204.  

10. Aramabi E, Ebeigbe P, Ogbeide A, Onyemesili C. 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;25(6):938-43.  



Volume 3 Issue 4: Fetomaternal Outcomes in Low AFI 
Hameed A et al.  

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.                 83 

11. Mashkaria AM, Patel BS, Shah AC, Jani SK, Patel VB, Patel AB, et al. Study of effects of oligohydramnios on perinatal 

outcome. International Journal of Reproduction, Contraception, Obstetrics and Gynecology. 2020;9(6):2525. 

12. Lajber F, Habib H, Khaliq 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):1498-500. 

13. Masood A, Ujala S, Anwar S. Mode of delivery and perinatal outcomes of oligohydramnios: a study at a tertiary care hospital 

in Bahawalpur, Pakistan. Rawal Medical Journal. 2021;46(3):632-. 

14. Saxena R, Patel B, Verma A. Oligohydramnios and its perinatal outcome. Int J Reprod Contracept Obstet Gynecol. 

2020;9(12):4965-70. 

15. Simmons PM, Whittington JR, Estrada SM, Ounpraseuth ST, Shnaekel KL, Slaton KB, et al. What is the impact of abnormal 

amniotic fluid volumes on perinatal outcomes in normal compared with at-risk pregnancies? International Journal of Women's Health. 

2020:805-12. 

16. Schreiber H, Cohen G, Zahavi M, Wiener I, Biron-Shental T, Chowers M, et al. Adverse obstetric outcomes in cases of 

meconium-stained amniotic fluid complicated with intrapartum fever. Arch Gynecol Obstet. 2024;310(4):1951-7. 

17. 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 Childbirth. 2021;21(1):75. 

18. Buyuk GN, Oskovi-Kaplan ZA, Kahyaoglu S, Engin-Ustun Y. Echogenic particles in the amniotic fluid of term low-risk 

pregnant women: does it have a clinical significance? J Obstet Gynaecol. 2021;41(7):1048-52. 

19. Azarkish F, Janghorban R, Bozorgzadeh S, Arzani A, Balouchi R, Didehvar M. The effect of maternal intravenous hydration 

on amniotic fluid index in oligohydramnios. BMC Res Notes. 2022;15(1):95. 

20. Itzhaki-Bachar L, Meyer R, Levin G, Weissmann-Brenner A. Incidental finding of meconium-stained amniotic fluid in elective 

cesarean deliveries: Features and perils. Int J Gynaecol Obstet. 2022;158(2):418-23. 

21. Teka H, Gidey H, Gebrehiwot TG, Yemane A, Abraha HE, Ebrahim MM, et al. Perinatal outcome of oligohydramnios in 

academic hospitals in a low resource setting. Afr J Reprod Health. 2023;27(4):54-64. 

 

  


