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ABSTRACT
Aims: We fulfilled this study to anticipate the diagnosis of isolated oligohydramnios (IO) and isolated polyhydramnios (IP) by 
using the first trimester value of hematologic parameters. 
Methods: We conducted a retrospective research 32 and 42 weeks of gestation women with IO and IP between in a single 
tertiary center in Turkey. In this cohort research three groups are composed of 65 IO patients and 56 IP patients and normal 
97 patients that had normal volume of amniotic fluid.
Results: While PLR were significantly increased in the IO pregnants (p <0.05) the distinction was not displayed in the IP 
pregnants. In addition, there was no notable variation in hematologic parameters; in terms of NLR, WBC, Hgb, MCV, PLT, 
PDW between patients and control patients (p >0.05). 
Conslusion: PLR values were independently associated with isolated oligohydramnios but not to isolated polyhydramnios. 
Hematologic parameters can be helpful in predicting isolated oligohydramnios.
Keywords: First trimester, NLR, PLR, isolated oligohydramnios, isolated polyhydramnios

INTRODUCTION
Oligohydramnios refers to the amniotic fluid volume 
(AFV) that is less than the minimum expected for 
gestational age and can be related with deseases like 
membranes’ premature rupture, placental insufficiency 
and chromosomal or structural anomalies. Diagnosed 
by ultrasound examination, preferably based on an 
objective measurement such as amniotic fluid volume 
(AFV) ≤5 cm or one deepest pocket at least (SDP) <2 
cm, but a subjective assessment of decreased AFV is also 
acceptable.1 Isolated oligohydramnios (IO) is described 
that oligohydramnios while absence of fetal structural 
and chromosomal abnormalities, fetal growth restriction, 
intrauterine infection, and maternal disease. The 
percentage of IO ranges from 0.5 to 5% accordingly the 
difference in definition.2 Even IO is noticed at >37 weeks 
of pregnancy to prevent sudden death labor induction 
is recommended, this pregnancies were at increased 
risk for meconium aspiration syndrome, cesarean birth 
for an fetal heart rate abnormalities, increased risk 
of follow-up in neonatal intensive care unit.3,4 These 
harmful perinatal consequences are related with utero-
placental insufficiency between uterus and placenta, and/
or amniotic fluid with meconium because of umbilical 

cord compression.5 Although the reason is unknown, yet 
it has been thought an indicator of placental insufficiency 
in the manner of fetal growth retardation (FGR) and 
preeclampsia.6 

Polyhydramnios, is a pathologic excess of AFV in 
pregnancy ranges from 0.2 to 1.6 % of the whole of 
pregnant women and is related with perinatal side 
effects due to a higher incidence of intrauterine fetal 
demise, prematüre birth, early breaking of membranes, 
cord prolapse, fetal macrosomia, breech presentation, 
cesarean delivery, and postpartum hemorrhage.7,8 

Idiopathic causes and various diseases can be reasoned 
with polyhydramnios. Approximately 20% are due to a 
congenital anomaly and 60% to 70% are idiopathic with 
no identified underlying cause. Fetal anomalies (often 
associated with an underlying genetic abnormality or 
syndrome) are the most common conditions associated 
with severe polyhydramnios, while maternal diabetes, 
multiple gestation, and idiopathic factors are more 
often associated with milder cases.9 Defectivenes which 
improve the swallowing reflex such as esophageal atresia, 
duodenal atresia and neuromuscular disorders such as 
myotonic dystrophy.10 The diagnosis of polyhydramnios 
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is based upon sonographic visualization of increased 
AFV and single deepest pocket (SDP) ≥8 cm or amniotic 
fluid volume (AFV) ≥24 cm.11 

Pregnancy is a chronic mild inflammatory condition that 
may directly or indirectly affect certain hematological 
parameters observed in blood tests.12 Some of these 
changes may vary in pathological conditions. It has been 
detected to increase in preeclampsia both neutrophil-
lymphocyte ratio (NLR) and Red blood cells Distribution 
Width (RDW).13 Studies of the neutrophil-lymphocyte 
ratio (NLR) and platelet-lymphocyte ratio (PLR) have 
shown a significant association with cancer and many 
diseases with inflammation; these parameters are 
beginning to be considered as possible inflammation 
markers.14 This research purposes to appraise the first 
trimester hematological values in complete blood count 
for predicting IO and PO.

METHODS
This retrospective comparative study was carried out 
at Department of Obstetric and Gynecology in Kayseri 
City Training and Research Hospital, a tertiary referral 
center. Kayseri City Hospital Clinical Researches Ethics 
Committee (Date: 01.04.2021, Decision No: 376). All 
procedures were carried out in accordance with the ethical 
rules and the principles of the Declaration of Helsinki. 
We consider for diagnose to the oligohydramnios and 
polyhydramnios the table according to weeks in the 
study describing Rinat Gabbay-Benziv's 3rd TM AMS 
index published in JMFNM in 2020. We retrospectively 
reviewed 1572 obstetric us reports in Department of 
Radiology, Kayseri City Hospital, between January 1, 
2020 and December 31, 2021. Among these pregnants, 
singleton pregnancies between 32-42 weeks of gestation 
without fetal anomalies and fetal neuromuscular 
disorders, without IUGG, without PROM, without a 
diagnosis of a certain systemic disease such as DM or 
HT were screened to determine the IO and IP. Pregnant 
women aged 18-40 ages ≥28 weeks with IO and IP 
current first trimester complete blood count results 
were collected for the study. The patients with normal 
amniotic fluid created from low-risk term pregnancies 
with a normal amount of amniotic fluid (AFI 5-25 cm) 
387 healthy pregnant women. A total of 65 women that 
fit these criteria with IO and 56 woman with IP were 
detected. We evaluated of all groups first trimester 
complete blood count parameters. These parameters 
were white blood cell count (WBC), hemoglobin (Hgb), 
mean corpuscular volume (MCV), neutrophil and 
lymphocyte count, neutrophil lymphocyte ratio (NLR), 
platelet count, platelet lymphocyte ratio (PLR), red cell 
distribution width (RDW), platelet distribution with 
(PDW) and mean platelet volume (MPV). In addition, 

the records of 97 healty women who gave birth at the 
same hospital and time were accepted as a control group. 
The information that are contained maternal age, parity, 
gestational age at delivery is saved.

Statistical Analysis
The data were investigated with the SPSS 21.0 program. 
Whether the continuous variables were suitable for 
normal distribution according to the groups was 
analyzed with the Kolmogorov-Smirnov test. A Mann-
Whitney U test was used to compare variables that did 
not conform to a normal distribution. One-way analysis 
of variance (ANOVA) was used to compare normally 
distributed data according to three or more groups, 
and the Kruskal-Wallis test was used to compare non-
normally distributed data. The Chi-square test or Fisher’s 
exact probability test was used to determine whether 
the frequency distributions of categorical variables were 
homogeneously distributed among groups. 

RESULTS
A sum of 218 patients were included. Of these, 65 pregnant 
women were with isolated oligohydramnios (study group), 
56 pregnant women were with isolated polyhydramnios 
and 97 pregnant women with a normal amount of 
amniotic fluid (control group). The demographic 
features of the patient groups are demonstrated in Table 
1 and Table 2. Statistically significant distinction was not 
displayed between groups concerning the age, obstetric 
history (gravida, parity, number of abortion), history 
of previous caesarean delivery. Mean birth week was 
38.34±1.14 for the oligohydramnios group, 38.58±1.31 
in the polyhydramnios group and 38.73±0.88 healthy 
control group, and this finding was not statistically 
significant.

Table 1. Features of patients with and without oligohydramnios

Parameters Oligohydramnios 
(n=65)

Healthy pregnant 
(n=97) p value

Age [year] 31.68±4.68 31.02±4.492 0.74
Birth weeks 38.34±1.14 38.73±0.88 0.120
Gravidity 2.79±1.46 2.81±1.276 0.89
Parity 1.20±1.46 1.23±0.51 0.46

Table 2. Features of patients with and without polyhydramnios

Parameters Polyhydramnios
 (n=56)

Healthy pregnant 
(n=97) p value

Age [year] 32.12±2.96 31.02±4.492 0..81
Birth weeks 38.58±1.31 38.73±0.88 0.77
Gravidity 2.59±1.86 2.81±1.276 0.86
Parity 1.02±1.85 1.23±0.51 0.38

In terms of hematological parameters investigated in 
the first trimester, there was no statistically significant 
distinction between the groups’ WBC, hemoglobin, 
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neutrophil, or lymphocyte counts (p > 0.05). İmportant 
distinction was not displayed between the groups with 
regards to platelet counts, RDW, MPV, NLR values in the 
first trimester (p >0.05). PLR values were significantly 
higher in the oligohydramnios group in comparison 
with the healthy control group (p < 0.05) and not in the 
polyhydramnios group (Table 3, 4).

Table 3. Comparison of the hematological test results measured in 
the first trimester of patients with and without oligohydramnios 
between the groups

Parameters Oligohydramnios 
(n=65)

Healthy 
pregnant 

(n=97)
p 

value

WBC (×103/L) 9.81±0.12 9.79±0.55 0.62
Hemoglobin, g/L 11.07±0.19 10.61±0.12 0,85
Platelets (×103/L) 281.967+7.44 261.508±3.62 0.01
Neutrophils (×103/L) 6.37+0.28 6.47±1.08 0.67
Lymphocytes (×103/L) 3.05±0.06 2.81±0.11 0.84
RDW 12.4+0.24 11.91±0.13 0.70
MPV 9.7±0.2 9.3±0.21 0.24
NLR 2.032±0.11 2.12±0.04 0.72
PLR 118.6±3.15 112.13±3.62 0.03
Abbreviations: WBC:white blood cells; RDW =:red blood cell distribution width; 
MPV=mean platelet volume (MPV); NLR=Neutrophil to lymphocyte ratio; PLR= 
Platelet to lymphocyte ratio

Table 4. Comparison of the hematological test results measured 
in the first trimester of patients with and without Polyhydramnios 
between the groups

Parameters Polyhydramnios 
(n=56)

Healthy 
pregnant 

(n=97)
p 

value

WBC (×103/L) 8.98±0.19 9.79±0.55 0.44
Hemoglobin, g/L 11.22±0.12 10.61±0.12 0,63
Platelets (×103/L) 270.895+8.04 261.508±3.62 0.43
Neutrophils (×103/L) 6.22+0.25 6.47±1.08 0.83
Lymphocytes (×103/L) 2.23±0.22 2.81±0.11 0.66
RDW 11.89+0.22 11.91±0.13 0.59
MPV 9.14±0.18 9.3±0.21 0.31
NLR 3.10±0.26 2.12±0.04 0.1
PLR 114.08±4.28 112.13±3.62 0.35

DISCUSSION
The study aimed to be helpful the early prediction of IO 
and IP pregnancy thanks to the complete blood count 
values which are routinely used in many obstetrics clinics.

We evaluated maternal serum levels of the inflammation 
parameters NLR, and PLR to determine whether the 
fetal and placental inflammation that develops in 
isolated oligohydramnios and polyhydramnios causes an 
inflammatory response in the mother. Indeed, platelets 
was involved in a processes such as endothelial damage,15 
angiogenesis and hypoxia and increased platelet activity 
may conduced to the pathogenesis of IO. PLR levels 
were found increased in the oligohydramnios group 
than the control group. This is suggested that there is 
an inflammatory process in the pathophysiology of 

oligohydramnios and that a maternal inflammatory 
response may occur against this inflammation. Decreased 
uteroplacental flow may induce an augmentation in 
the appearance of chemokines and can overstimulate 
an inflammatory response.16 Progressive decrease in 
uteroplacental flow causes activation of neutrophils in the 
fetus in the subsequent stages of pregnancy and increased 
chemokine release by resulting in chronic hypoxia.17 
These events lead to activation of neutrophils in the later 
stages of pregnancy.18 Platelets, like neutrophils, increase 
the secretion of cytokines at the onset of inflammation, 
and increased cytokines contribute to increased 
inflammation by enhancing new neutrophil and platelet 
synthesis.19 Otherwise a study involving 11,415 patients 
reported no significant difference in PLR and NLR values 
investigated in the first trimester between high-risk 
pregnancies and healthy pregnancies.20

The clinical importance of oligohydramnios derives cause 
of jeopardize fetal and neonatal wellness. More than 
one study has shown that increasing proinflammatory 
cytokine production may be caused hostile pregnancy 
effects such as uterine activation and prematurity.21,22 It 
is unclear whether IO reflects an underlying pathological 
condition, for which reason the management of IO is 
still controversial These negative obstetric outcomes 
associated with oligohydramnios are assumed to be cause 
of placental insufficiency.23 Therefore it may be helpful 
to reveal the relation between the inflammatory process 
in the mother with IO, inflammatory parameters, and 
obstetric outcomes. In the light of this information, first 
trimester hematological indices may be important in 
early diagnosis and prediction of IO. Previous studies 
have also investigated whether hematological parameters 
investigated in the first trimester can predict poor obstetric 
outcomes.24 Recently, Kurt et al.25 investigated that high 
RDW levels were related with both the constution and 
the degree of preeclampsia. It was reported that, in 
preeclampsia, hypoxic placenta is caused to elevated 
inflammatory events (eg, neutrophil, monocyte, and 
macrophage) and ended with the demolition of red blood 
cells by figuring with oxygen radicals and proteolytic 
enzymes.

Polyhydramnios could be idiopathic or related with 
different desease. About 40 percent of polyhydramnios 
is idiopathic.26 However, an abnormality is diagnosed 
after birth in until 25 percent of cases that are considered 
prenatal idiopathic.27 Persistent polyhydramnios has 
been related with an higher risk for adverse maternal 
and neonatal outcomes, in addition to poor outcomes 
with associated fetal morphological abnormalities.28 The 
inflammatory process in the amniotic fluid or placenta 
may also be significant to detect cause of IP formation 
such as IO.
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CONCLUSION
Consequently the reason for fulfilling this study was to 
asist for prediction of appropriate, convenient and cheaper 
examination of IO and IP by modest routine heamatologic 
markers. In summary, PLR increases in inflammation and 
were seen that risen in IO. This suggests that they could be 
used as markers in both the diagnosis of oligohydramnios 
and in predicting perinatal outcomes in suspected cases. 
It may be clinically helpful to determine prognostic 
parameters that would support the diagnosis of IO and 
enable to take precautions in terms of the risks. We think 
that IO can be identified early and neonatal morbidity and 
mortality reduced to a minimum by evaluating women’s 
platelet values in the first trimester and PLR. We could not 
detect increases in inflammatory processes such as PLR, 
as in IO. More study is requered for the IP. 
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