



 Placental Localisation By USG As a Predictor of Preeclampsia Development



	ABSTRACT 
Objective-To find whether placental laterality as determined by ultrasound can be used as a predictor of the development of preeclampsia and to find its correlation with severity of preeclampsia, maternal and fetal outcomes.
Design- Prospective study
Setting-LLRM Medical college, Meerut, Antenatal clinic from October 2022 to March 2024
Sample- A total of 344 low-risk singleton pregnant women.
Methods:. At 18–24 weeks, an ultrasound was used to locate the placenta in the above mentioned women. Two groups of women were created: group A had a central placenta, while group B had a lateral placenta. The study's end point  was the onset of preeclampsia according to the RCOG criteria.
Outcome-To analyse placental localisation as a predictor of preeclampsia development and its association with feto-maternal outcomes.
Results: Of the 344 pregnant women included in the study, 210 (Group A) had a central placenta and 134 (Group B) had a lateral placenta. Overall, 52 women developed preeclampsia, giving an incidence of 15.12%. Among those who developed preeclampsia, 16 (30.8%) had a central placenta, whereas 36 (69.2%) had a lateral placenta. This difference was found to be statistically highly significant (p < 0.01). When evaluated as a screening tool for predicting preeclampsia, placental laterality demonstrated a sensitivity of 69.23% and a specificity of 66.44%.
Conclusions: The placental laterality as assessed by ultrasonography at 18–24 weeks  is a simple, reliable and cost effective predictive screening tool for the onset of preeclampsia. 
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Introduction 
“One of the commonest medical disorders during pregnancy is preeclampsia, which is a pregnancy-specific hypertensive syndrome. Hypertensive disorders in pregnancy (HDP) are the spectrum of disorders ranging from already existing chronic hypertension in the index pregnancy to complex multisystem disorder like preeclampsia leading to the complications like eclampsia, HELLP syndrome, acute renal failure, pulmonary edema, stroke and left ventricular failure. Pre-eclampsia is a multiorgan disorder, and usually recognized by new onset of hypertension and proteinuria appearing in the second half of pregnancy. About 5 to 10% of pregnancies are complicated by it, and it continues to be a major cause of maternal and perinatal morbidity and mortality” (Fogsi 2019). [1]  Over 50,000 maternal deaths and every third instance of obstetric morbidity globally are caused by preeclampsia. (JSAFOG 2021). [2] 
“Among all maternal deaths 19 % deaths are due to hypertension in pregnancy” (WHO 2014)[3].Also “Infants of women with severe pregnancy induced hypertension have five fold increase in mortality compared to infants with normotensive women”.[4] Hypertensive disorders complicating pregnancy represent one facet of a complex disease process.
[bookmark: _GoBack]“Gestational hypertension, preeclampsia, eclampsia majority of these conditions are preventable. This has led to the interest in screening” 2. “Also none of the tests for the prediction of preeclampsia is considered as a gold standard. So the search for the ideal predictor is still on. Abnormal waveforms indicating inadequate uterine perfusion are primarily the result of placental implantation when one uterine artery is the primary source of the intervillous flow, according to noninvasive doppler velocimetry studies of the uterine arteries in the second trimester. In most cases, patients with aberrant flow velocity waveforms have laterally placed placenta”.[5,6] So abnormal placental localization and lack of migration is associated with increases vascular resistance in arcuate artery, especially when there is abnormal placental attachment.[7] “In the light of these observations, we designed a prospective study to find out whether the lateral location of placenta as seen by ultrasound at 18-24 weeks of gestation can be used to predict the development of preeclampsia”2. Good antenatal supervision in those who turned positive in this screening test followed by appropriate treatment will definitely help mother and baby for a good outcome.


Methods-
A total of 344 pregnant women who attended the antenatal clinic in the Obstetrics and Gynecology department of S.V.B.P. Hospital between October 2022 and March 2024 were recruited in accordance with inclusion/exclusion criteria after receiving approval from the College Ethical Committee.
Inclusion Criteria 
1. ANC patients (18-24 weeks) with normal blood pressure in the 1st trimester,Singleton Pregnancy 
Exclusion Criteria 
1. Pregnant women with chronic hypertension, multiple pregnancy, uterine anomalies, previous cesarean section,Thyrotoxicosis , Severe anemia ,Vascular diseases, diabetes mellitus,Renal diseases,Epilepsy,Immunoinflammatory diseases, Any cardiovascular disorders
2. Women not willing for follow-up.
Detailed history was obtained and thorough general ( weight, blood pressure, vital signs) systemic and obstetric examinations were done. Routine investigations were done—including CBC, ABO Rh type, ,S.TSH, HIV, HCV antibody, VDRL, HBsAg, post glucose blood sugar, urine routine, and microscopy—and the results were noted.
Placental location was assessed by ultrasound between 18 and 24 weeks of gestation in all enrolled participants. A placenta was categorized as central when it was distributed equally on both sides of the uterine midline, regardless of whether it was anterior, posterior, or fundal in position. If at least 75% of the placental mass lay to one side of the midline, it was classified as right or left unilateral. All women with central and lateral placentas were followed until preeclampsia developed in accordance with RCOG guidelines, and then until delivery to determine the maternal and neonatal outcome.The study utilised the SPSS 18.0 software package to analyse the data. p value < 0.05 is considered significant.  Sensitivity, specificity, positive predictive value, negative predictive value were found.
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Result & Discussion

Out of 344 patients,the maximum number of pregnant females in our study belongs to the 20-25 year and 26-30 year age group representing 54% and 28.8% respectively. Preeclampsia was high between 20-25 years .(Table 1)
  Table 2 shows a higher incidence of pre-eclampsia in primigravida (80.8%) than in multigravida
Out of total 344 patients, 210 patients (61%) had central placenta while 134 patients (39%) had lateral placental location.Overall, 52 women developed preeclampsia, giving an incidence of 15.12%. Among those who developed preeclampsia, 16 (30.8%) had a central placenta, whereas 36 (69.2%) had a lateral placenta. This difference is found to be significant statistically (p value <0.01).(Table 3).
Table 4 shows that the majority of patients experienced pre-eclampsia between 36 and 40 weeks of gestation, suggesting that the incidence is higher in the later stages of pregnancy.

Table 1 Distribution of Preeclampsia Among Patients by Age Group
	Age in years
	Total no. of patients
	Developed preeclampsia

	<20 years
	34(10%)
	4(7.7%)

	20-25 years
	186(54%)
	31(59.6%)

	26-30 years
	99(28.8%)
	12(23.1%)

	>30 years
	25(7.2%)
	5(9.6%)

	Total 
	344(100%)
	52(100%)



Table 2  Distribution of Preeclampsia by Parity
	Parity 
	Normotensive
	Preeclampsia positive

	primigravida
	188
	42

	multigravida
	104
	10




Table 3 Distribution of Preeclampsia According to Placental Location
	 Location of Placenta 
	Frequency 
	Developed preeclampsia
	normotensive

	Central 
	210 (61%)
	16(30.8%)
	194(66.4%)

	Lateral 
	134 (39%)
	36(69.2%)
	98(33.6%)

	Total 
	344(100%)
	52(100%)
	292(100%)


Chi square=23.616, p value=<0.01 

Table 4  Distribution of Preeclampsia Cases by Gestational Age
	Gestational age in weeks 
	Number of patients with preeclampsia

	26-28
	2

	29-31
	4

	32-34
	8

	35-37
	17

	38-40
	21

	>40
	-



Out of total 52 patients who developed preeclampsia , 39 patients had mild preeclampsia and 13 patients developed severe preeclampsia. 12 patients with lateral placenta developed severe preeclampsia and 1 patient with central placenta developed severe preeclampsia , that implies patients that develop severe preeclampsia are more commonly associated with the lateral placenta (p = 0.037). (Table 5)
Table 6 shows 56.72% of women with lateral placentas experienced spontaneous labor onset, and 43.28% of women delivered after getting induced (p value 0.019965). In contrast, 69.1% of women with central placentas experienced spontaneous labor onset, and 30.9% underwent induction of labour. The majority of the women in both groups gave birth vaginally. 
Table 7 shows 52.98% of patients having lateral placenta delivered by caesarean section while only 35.71% of patients having central placenta underwent caesarean section.
Table 8 shows that mothers who had lateral placentas experienced higher maternal difficulties than those who had central placentas. Eclampsia occurred in 3% of women with lateral placentas and in 0.95% of women with central placentas. Just 5.71% of women with central placentas and 16.4% of women with lateral placentas had IUGR. Consequently, IUGR in women with lateral placentas was statistically significant (p value 0.0018).
Table 9 shows that all perinatal problems, including birth asphyxia, low birth weight, preterm, stillbirth, and NICU admissions, newborn infection, , neonatal mortality,  were observed more in cases with lateral placenta compared to central ones. There was a statistically significant difference identified for low birth weight, birth hypoxia, and NICU admission among the patients with lateral placenta compared to the neonates in the central placenta group.



Table 5 Distribution of Preeclampsia Severity by Placental Location
	Type of pre-eclampsia 
	central
	lateral

	mild
	15(93.75%)
	24(66.67%)

	severe
	1(6.25%)
	12(33.3%)

	total
	16
	36


Chi square=4.33, p value-0.037 

Table 6 Onset of Labour in Relation to Placental Location
	Labour onset 
	Central Placenta 
	Lateral Placenta 
	Total

	spontaneous 
	145 
	76
	221

	induced 
	65
	58
	123


chi -square=5.415, p value=0.019965

Table 7 Mode of Delivery According to Placental Location
	Mode of delivery 
	Central placenta
	Lateral Placenta 
	Total

	LSCS
	75
	71
	146

	vaginal
	135
	63
	198


Chi-square =9.98, p value = 0.0016 
Table 8 Maternal and Fetal Outcomes According to Placental Location
	Outcome 
	Central Placenta
	Lateral Placenta
	P value

	WNL
	164 
	75
	

	IUGR 
	12 
	22 
	0.0018(S)

	Eclampsia 
	2 
	4 
	0.16(NS)

	Abruption 
	3 
	4 
	0.318(NS)

	HELLP 
	0 
	1 
	-

	DIC
	0
	0
	-

	Renal failure 
	0 
	2 
	-

	Preterm Labour 
	28 
	26 
	0.13(NS)

	Sepsis 
	1 
	2 
	0.322(NS)

	Mortality 
	0 
	0 
	-

	Total 
	210 
	134
	


[image: ]
Fig 3:  Graph showing the Maternal and Fetal Outcomes According to Placental Location

Table 9 Neonatal Outcomes According to Placental Location
	Neonatal outcome
	Central Placenta
	Lateral Placenta
	P value

	WNL
	117
	18
	-

	LBW(<2.5KG)
	34
	44
	0.00032(S)

	Prematurity 
	17
	15 
	0.33(NS)

	NICU admission
	14 
	20 
	0.12(S)

	Perinatal mortality 
	3
	4 
	0.318(NS)

	Still birth
	2
	3
	0.339(NS)

	Apgar at 1 min<1 
	20 
	26 
	0.0086(S)

	Neonatal death 
	3 
	4 
	0.994(NS)

	Total  
	210 
	134 
	0.322(NS)
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Fig 4: Graph showing the Neonatal Outcomes According to Placental Location

“Preeclampsia is a complex clinical syndrome which involves multiple organ systems and is one of the leading causes of maternal and also perinatal morbidity and mortality. So we need a test that could predict high risk of developing preeclampsia in pregnancy, so that prophylactic therapy could be started early” 20. For a screening test to be of value, it should be selective, reliably cheap and easy to perform. Ultrasonography is routinely done in the second trimester in all patients, hence placental location can also be assessed in the same sitting. Recent studies on the placental transcriptome profile in preeclampsia provide compelling evidence that preeclampsia has a placental origin.[8] Women have two uterine arteries, each of which supplies the corresponding side of the uterus and has a significant number of branches. Despite the presence of anastomoses between the two uterine arteries, their functionality is unknown. The uterine artery nearer the placenta has less resistance than the one farther away when the placenta is laterally positioned. Both uterine arteries showed comparable resistance in women whose placentas were positioned in the middle(central) [9,10].Due to the placenta's central location, both uterine arteries contribute equally to the uteroplacental blood flow. However, when the placenta is laterally situated, one of the uterine arteries often meets the uteroplacental blood flow requirements, with the other uterine artery contributing very little through the collateral circulation. Each woman may have a different level of collateral circulation, and a lack of it can contribute to the development of intrauterine growth retardation, preeclampsia, or both. When one side uterine artery primarily supplies the uteroplacental blood flow requirements, this could account for the decreased trophoblastic invasion in laterally positioned placentas.
In our study, incidence of preeclampsia is found to be 15.12% which is similar to Anuja V Bhalerao study.[11]  Pre-eclampsia affected people in the 20–25 age range in 59.6% of cases. This is consistent with the findings of the Macgillivray report on the age incidence of preeclampsia, which indicate that young primigravida had a high incidence of preeclampsia.[12]In this study, the prevalence of pre-eclampsia in primigravidae was 18.26% overall which is similar to the study by Rachel Mathew et al.(18.6%)[13]
Preeclampsia was observed in 30.8% of women with central placentas and 69.2% of women with lateral placentas in the current study.This study supports that of Kakkar et al., who found that preeclampsia developed in 36.3% of women with central placentas and 66.6% of women with lateral placentas.[15] Of the 52 women in this study who received a preeclampsia diagnosis, 39 patients (75%) had mild preeclampsia and 13 patients (25%) had severe preeclampsia. Of the 13 women, 12 patients (33.33%) had lateral placenta, and just one (6.25%) had a placenta located centrally,  which implies patients that develop severe preeclampsia are more commonly associated with the lateral placenta. These outcomes are consistent with the research carried out by Chandra et al.[16] Pre-eclampsia mostly manifested between 36 and 40 weeks of gestation.Preeclampsia manifested in the patients as elevated blood pressure, proteinuria, and with or without edema. In the lateral placenta group, pre-eclampsia occurred in 27% of patients. In the central placenta group, pre-eclampsia only occurred in 7.6% of cases. 56.72% of women with lateral placentas experienced spontaneous labor onset, and 43.28% of women delivered after getting induced (p value 0.019965). In contrast, 69.1% of women with central placentas experienced spontaneous labor onset, and 30.9% underwent induction of labour.This study shows similarity to that of Anjali Gupta et al’s study where in  “women with lateral placenta, 57.14% had spontaneous onset of labour and 42.86% delivered after being induced whereas among women with central placenta, 66.4% had spontaneous onset of labour and 33.6% were induced”.[4]  52.98% of patients having lateral placenta delivered by caesarean section while only 35.71% of patients having central placenta underwent caesarean section. A similar correlation was observed in a Shiwani Yadav et al. study, which revealed 51.6% of patients with lateral placenta had LSCS. [17]
Mothers who had lateral placentas experienced higher maternal difficulties than those who had central placentas. Eclampsia occurred in 3% of women with lateral placentas and in 0.95% of women with central placentas. Just 5.71% of women with central placentas and 16.4% of women with lateral placentas had IUGR. Gosh et al.'s study also revealed a statistically significant increase in maternal problems such as eclampsia and IUGR newborns in women with lateral placentas. [18]All perinatal problems, including birth asphyxia, low birth weight, preterm, newborn infection, stillbirth, neonatal mortality, and NICU admissions, were observed more in cases with lateral placenta compared to central ones. Similar to what we found in our study, Bhalerao et al. found that mothers with lateral placentas had a larger percentage of newborns with birth weights under 2.5 kg (i.e., 65.38%) compared to women with central placentas (47.36%).[19] We measured the following parameters in our study: sensitivity (69.23%), specificity (66.44%), and negative predictive value (92.38%), which is significant.


Conclusion
This study found that a laterally positioned placenta, as determined by ultrasonography at 18–20 weeks, is linked to a higher risk of preeclampsia development and a comparatively higher likelihood of unfavourable fetomaternal outcome.

Strength and Limitation: 

Since placental location is assessed before outcome occurs, less prone to bias.
Prospective studies help to establish temporality.
A broad literature search was done enhancing the probability of retrieving all relevant research.

The exclusion criteria of the study may restrict the findings' applicability to a larger population.
Placental position is not precisely defined. Furthermore, the placenta's placement is not always clear-cut and might occasionally shift temporally  as a result of uterine wall contraction.
Also, a few of the outcomes under study may be connected to one another. For example, preterm birth is typically associated with FGR, hence there is likely an indirect correlation between the lateral placenta and this result.
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Figure 1.

Central placenta-(a) schematic diagram, (b)

ultrasound image
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Figure 2.

Lateral placenta-(a) schematic diagram, (b)

ultrasound image
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