EVALUATION OF LATERAL IMPLANTATION OF PLACENTA
AND ITS ASSOCIATION WITH THE DEVELOPMENT OF
PREECLAMPSIA AND ITS OUTCOME

By

Dr. RAVEENA K 'S mess

DISSERTATION SUBMITTED TO SRI DEVARAJ URS ACADEMY OF HIGHER
EDUCATION AND RESEARCH, KOLAR, KARNATAKA IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE

DEGREE OF
MASTER OF SURGERY
IN

OBSTETRICS AND GYNAECOLOGY
Under the Guidance of

DR. SHEELA SR.
PROFESSOR

DEPARTMENT OF OBSTETRICS AND GYNAECOLOGY SRI DEVARAJ
URS MEDICAL COLLEGE

TAMAKA, KOLAR 563101
JUNE 2023




ALMA MATER

Sri Devaraj URS Medical College

R.L. JALAPPA HOSPITAL AND RESEARCH CENTRE




SRI DEVARAJ URS MEDICAL COLLEGE

TAMAKA, KOLAR-563101

DECLARATION BY THE CANDIDATE

| hereby declare that this dissertation entitled “EVALUATION OF LATERAL
IMPLANTATION OF PLACENTA AND ITS ASSOCIATION WITH DEVELOPMENT OF

PREECLAMPSIA AND ITS OUTCOME” is a bonafide and genuine research work carried out

by me under the guidance of Dr. SHEELA SR, Professor, Department of Obstetrics and

Gynaecology, Sri Devaraj Urs Medical College, Tamaka, Kolar.

Place: Kolar Dr. RAVEENA K S




SRI DEVARAJ URS MEDICAL COLLEGE

TAMAKA, KOLAR-563101

CERTIFICATE BY THE GUIDE

This is to certify that the dissertation entitled “EVALUATION OF LATERAL
IMPLANTATION OF PLACENTA AND ITS ASSOCIATION WITH DEVELOPMENT OF
PREECLAMPSIA AND ITS OUTCOME?” is a bonafide research work done by Dr. RAVEENA
K'S in partial fulfillment of the requirement for the Degree of MASTER OF SURGERY in

OBSTETRICS AND GYNAECOLOGY

Date: SIGNATURE OF THE GIUDE
Place: Kolar Dr. SHEELA SR

Professor Department of OBG
Sri Devaraj Urs Medical College,

Tamaka, Kolar.




ENDORSEMENT BY THE HEAD OF THE DEPARTMENT,
PRINCIPAL / HEAD OF THE INSTITUTION

This is to certify that the dissertation entitled “EVALUATION OF LATERAL
IMPLANTATION OF PLACENTA AND ITS ASSOCIATION WITH DEVELOPMENT OF
PREECLAMPSIA AND ITS OUTCOME”is a bonafide research work done by Dr. RAVEENA K S
under the guidance of Dr. SHEELA.S. R Professor, Department of Obstetrics and Gynecology.

Dr. RATHNAMMA P Dr. SREERAMULU.P. N

Principal

Associate Professor & HOD Department Of OBG Sri Devaraj Urs Medical
College Sri Devaraj Urs Medical College ,Tamaka, Kolar

Tamaka, Kolar




SRI DEVARAJ URS MEDICAL COLLEGE

KOLAR-563101

ETHICS COMMITTEE CERTIFICATE

This is to certify that the Ethics committee of Sri Devaraj Urs Medical College, Tamaka,
Kolar, has unanimously approved Dr. RAVEENA K 'S, a post-graduate student in the subject

of OBSTETRICS AND GYNAECOLOGY at Sri Devaraj Urs Medical College, Kolar to

take up the dissertation work entitled “Evaluation of lateral implantation of placenta

and its association with development of preeclampsia and its outcome” to be
submitted to SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND

RESEARCH CENTRE, TAMAKA, KOLAR.

Date: Member Secretary
Place: Kolar
Sri Devaraj Urs

Medical College,
Kolar-563101




SRI DEVARAJ URS MEDICAL COLLEGE

TAMAKA, KOLAR-563101

COPY RIGHT

DECLARATION BY THE CANDIDATE

| hereby declare that the Sri Devaraj Urs Academy of Higher Education and Research,
Kolar, Karnataka, shall have the right to preserve, use and disseminate this dissertation/thesis

in print or electronic format for academic /research purposes.

Date:
Place: Kolar Dr. RAVEENA K S




PIAGIARISM CERTIFICATE

SRIDEVARAJIRSACADEMYOF HIGHIR FIMOCATION & RESEAROH

lawda W

Corificate of Magiarnsm Check

Tithe of the EVALLIATION o LA IERA

Thesda D hsertathon IMMANTATION OF FLALENT AND TS
ANV K LA HS AT IHNVHIAENS NT Il

FRIFULAMPSIA ANDITS 00U T00%

Name of the Studem I EAYEEINAALRS

n\‘di-’.ulin. Number )

Yaree o the Sumerylwar /| PR SHEFLASD
‘ll’.,‘

l»(‘r"h." fHATFTEES AN LOKNALILIR I

Acovptalde Yhaviaum

Lot (%) of Samilarity
IS Desattom b Thom

Semibarily
Saftware used
Paper 1D
Subsission Date

{ ‘-‘\,.h" A 'S
.k"ﬂl" ol Staden) Stgnntare of G " Sapervime

|
AL
)

HOD Sgewtiee

7

Lh )
"‘a."ﬁ. 2%
Cooed v l‘}. e P Prosgres




“turnitinkJ)

Digital Receipt

(M racei g0 chromdecipes that Turnisn recahed pour peper, B ow pou Wil fred the recep!
IO tion ragarding your sabemisgen

P few poge of your OO ons I5 SHpeyed elow.

I Rysoona K S
PG Otiserntation - JO0s

P on of Laveral g tan atation of PATATIS aned iy ansadl
NENIT e 101 23 recuced 0 bexs_han M docx
LTS
b
e
1354
115082003 03 20AM JUTC05 304
1551065150

-

e T —
- e e — - . ——
e —
_—.Q\--..—~—- - -
B — . B ——

TEE e ——w - LR —
- W e S S —




Ve Cmgaraidy Pl - b st W ress v olurmeiatur o jhaman.

IR 3
MM"'“W-“JW
[FRSOREEL S R

S 1% ek pastet pupees ¥ 1T 80v DON

B b A Adaalenn Lot o MMl

1N G e e S e A
n N L g e e e I A e

2% ) TR0 DR, el Aander Mutarty TLAOIMEAL LOFTINLTTY 04 A FRRCACY0 W RTINS,
T L e .
. $ = H
. v e vt fwm 3 O YN
B b b A L D LI DU LU e i LS00

« TR WA Mnmws e Do 0N
B e e e sl S LALL MDA YT b A sl bdlna 2R
BT T T e i oA M I LTI AT W s O S0 W42

LI s D NN e M-l
M L RASLE SOLST A TR LA S« SVCAL S Ay e L [ bt off

LI e wseere lstan Pl Bagiat N g Sangies ) e Grwvne, amp L A TRt
Pt o MopEnes By Sed, I W] £ T It 4 par teeee bmed shele” AT Atutvve: &
Fasagh b ¥ Posass W0

RSO AN T erae. lnkiie Sl o 1T S LK) ST [ ——
SR TR T TIN  ~rw e e b . A S GO0l B0y A e v e Glalddvis
A s s

SN el ansy ey e 0-Owm 1 A\ J}
Rl b S M S N matas a0 A2 58 . ?3

»
1"')4:
.\ -
P
% B0 (TIn e Ne Shevewih, Sanand S ien N, S antart e, e = ol T a 'y )
PG PRA VO gt Aranan s Bed S Feenasgsn ¢ Tl wes P e L e e ] ! i
Pae” Baiogtd W30l 10 Rasmard  s0N {

DO L. A Y Hmamn. M e 0430, AOMTMOWN Mroe 1LA. Tt e Ao il
300 . T Dt e e Arve bt I Pl B A Pt M ey Cem ey B’
BUCOCH Jak Do e A

B W e M, Nl Tead, e Rarare Putin s Law, [angeae e sace M |
Sy (s yersasew Saantet o et atn INDAA, Fetageret, 40 st shuun el s e
AR ARt ryyenerems Pewa . JILT

e T L T N R e K e e ——
LW AT AT BT A sev et Saldi, SR AL M A XTI W P S S b b
| e & A 'Y

Vi mmen rhabet pagett VS 1Y D Ve
B M A Sl 4 Jansa dict 02 1S

LN Tl e e e 8 A NN
WL W e e il SO N2 30 AL YRRAT TR W el e Sl wa il Lt

e A,

L% s [T Deg & Drgrasng st Tmtewng’ lormge et 'V Bumesl oo L1 SAw

al P L — PP — Jo— An

' mamh Aaret Dl Aedig B, Baet B W, pat haam. Lasnel phoasds 81 ¢ el By
Atgmant o grwmiamadn’ i S @ B ORI PO Lty S 00K

A N Addidn D Bl DA SOMTR IR0 MR e b sl e b BOCI 20 B ITAN R
wondonnans b ada. bi i AL LBERINN W08 s YNAOT e @ 0l

« TR AN | Bt sares b Sy 0T

LA Dwrws bom il il LSaa m 2alsi

« I B (Tt 300 S b der Sl

beboumut m Anoomate  Romry LSRN NGl

w1 s Dmaad Sepe IO

M et Ao e A ) bh S wamg Yem LRSS LS

1N PR Mnpme uw v w00
ST WO MR e T R S SOCC LML S S L LA S 1 ey

VIS D D 0 AN R et b et epaiin. 008 PO BB Ny rormvme Co-
Lo v Pambry Sedlte 1A

s 3 Bl Tl 0 T N SN nivn surtinliin sl Ol L SO S TN TR (e
ldsme s Datsin AL

A1\ e fasme bww 28 Pay- 1)

PR L T A e A SN S IR N A LA [T D

210 N LRI RAE N By A

ML GBI SO, AN R VInk e el Sl A i A AR L




ROty Fapos om anae o \@and v wimronlon

- —— e see

1 BUOC Py 7T Wl W 8 Y v s B N, Bl I S0 AR AT IAETIOON

' ro-r Lo s -

— e b o i

L VA SN S )

s — . a A M A S S HB D DA

b &

o Bednal btwald Belni. Gl Ll Nadle. A
R I SOER P U S

L Y 2 I
a o Vesenave o - '

LIRS oV

- —

——— LI

venrg “vm e o
o rav.

A — . l—. o ks e )

SAPNSEEVEISL S PN FESE R |




ACKNOWLEDGEMENT

This dissertation has been one of the most significant academic challenges | have ever had to
face. Without the support, patience and guidance of the following people, this study would not

have been impossible. It is to them | owe my deepest and most sincere gratitude.

Firstly, 1 would like to thank my Guide Dr. SHEELA S.R, Professor of Department of
Obstetrics and Gynaecology , SDUMC Kolar, for her utmost patience, continuous support,
guidance and contribution. | would also like to thank her for her constant encouragement and

guidance with respect to every aspect of my professional life.

I am sincerely thankful to Dr. RATHNAMMA P, Associate professor and head of Department
of Obstetrics and Gynaecology for encouraging me to highest peak, paying close and continuous
Attention towards me to finish all tasks, and also providing her kind support , valuable

suggestions ,Immense patience and great care

I whole heartly acknowledge Dr VASANTHA KUMAR.S , Dr MUNIKRISHNA .M
Professor in the department of obstetrics and Gynaecology , for their Valuable teaching of

perserverance professional ethics ,moral support and commitment . The precious advice on both

the dissertation as well as on my career was invaluable.

I extend my gratitude towards all the patients who agreed to participate in this study, without

their precious support it would not be possible to conduct this research.

I sincerely thank all faculty Dr VIMARSHITHA , Dr AARSHITA, Dr. NANDHINI, Dr
CHANDRACHUR , Dr YASHASWANI, Dr. KAVYA, Dr.SHREYA SINGH in the

department of OBG ,SDUMC , KOLAR, for their constant guidance and encouragement




| thank my fellow post graduates and my friends Dr. SAHITHYA , Dr NANDHINI,

Dr. AKSHITHA, Dr.LISLEY , Dr.PRATYUSHA for their unflinching support

I thank all the nurses who are our pillars of support , special thank to all labour room staff for

their help and support throughout my study.

| expressed my profound gratitude to my beloved parents Mr.SREENIVASULU ,
Mrs.SUMATHI , my brother Mr. GOWTHAM , my sister in law Mrs YAMUNA and my
husband Dr.VISHNUDHARAN for always inspiring me, for giving me countinous

encouragement , unfailing support , and unconditional love throughout my life.

Last but not the least , | extend my gratitude towards all the patient who agreed to participate in

this study , without their precious support , it would not be possible to conduct this research.

DR.RAVEENA K S




TABLE OF CONTENTS

Table of Content

INTRODUCTION

AIMS & OBJECTIVES

REVIEW OF LITERATURE

MATERIALS & METHODS

RESULTS

DISCUSSION

CONCLUSION

LIMITATIONS

SUMMARY

BIBLIOGRAPHY

ANNEXURES

MASTER CHART




LIST OF TABLES

Table Description

Basic Differences between early and late preeclampsia

Age Group Descriptive Analysis in the Sample Group (N=126)

comparison of "Preeclampsia” in the study subjects by Age Group
(N=126)

Descriptive analysis of Parity in the study population (N=126)

Comparison of Parity between Placenta in the study population
(N=126)

Placenta descriptive analysis in the study sample (N=126)

Comparison of Parity between Preeclampsia in the study population
(N=126)

Descriptive analysis of blood pressure parameters at different visits in
the study group (N=126)

Comparison between Preeclampsia with Placenta in the study
population (N=126)

Descriptive analysis of the study mode of delivery (N=126)

Comparison of Mode of delivery between Preeclampsia in the study
population (N=126)

Descriptive analysis of Preeclampsia in the study population (N=126)

Appearance of pre-eclampsia in weeks (N=34)

Distribution of patients according to severity of pre-eclampsia in the
study samples (N=34)

Complications in the study subjects described in detail(N=126)

Comparison between Complications with Placenta in the study
population (N=126)

Descriptive analysis of Fetal outcome in the study group (N=126)

Comparison of the study population's placenta and fetal outcome (N=126)

Comparison of Placenta with Preeclampsia (N=126)

Comparing the position of placenta among the study population

Comparing the position of the placenta to mode of delivery among the
study population across various studies to present study

Comparing the predictive value of placental position across various
studies to present study




LIST OF FIGURES

Figure Description

Classification of hypertensive disorders in pregnancy

The pathogenesis of pre-eclampsia.

pathogenesis of preeclampsia

Pre-eclampsia symptoms and signs by organ system

Complications of pre-eclampsia per organ system

Maternal and fetal outcomes associated with preeclampsia

Age Distribution in the Study Subjects as a Bar Graph (N=126)

Age differences among preeclampsia in the study participants are
shown in a cluster bar chart. (N=126)

Pie Chart showing Population Parity in the Investigation (N=126)

Comparative cluster bar graph of placenta parity in the studied
population (N=126)

Bar Chart of Placenta in the study population (N=126)

Comparison of Preeclampsia Parity in the Study Participants in a
Cluster Bar Chart (N=126)

Cluster Bar chart of comparison of Preeclampsia between Placenta in
the study population (N=126)

Bar Chart of Mode of delivery in the study group (N=126)

Preeclampsia in the study subjects is depicted in a cluster bar chart
with the mode of delivery as a comparison. (N=126)

Preeclampsia in the sample group is shown as a pie chart. (N=126)

Bar Chart of Fetal outcome in the study population (N=31)




ABBREVIATIONS

Glossary

Abbreviations

HDP

Hypertensive Disorder of Pregnancy

PIH

Pregnancy-Induced Hypertension

ISSHP

International Society for the Study of Hypertension in Pregnancy

SENG

Soluble endoglin

IVF

In Vitro Fertilization

IUGR

Intra Uterine Growth Restriction

LMP

Last Menstruation Cycle

SBP

Systolic blood pressure

DBP

Diastolic blood pressure

PPROM

Preterm premature rupture of membranes

DIC

Disseminated intravascular coagulation

Sflt-1

Soluble FMS like tyrosine kinase

SNP

Single nucleotide polymorphism

SGA

Small for gestational age

LBW

Low birth weight

PE

preeclampsia

ultrasonography

Hemolysis elevated liver enzymes low platelet count




ABSTRACT

BACKGROUND: The leading cause of maternal and neonatal morbidity and death is
preeclampsia. A condition affecting trophoblastic tissue is preeclampsia. One of the early signs
in patients who will later experience pregnancy-induced hypertension is a placental
abnormality. Preeclampsia and eclampsia handle over 15% of all maternal fatalities globally.
Aside from contributing to pregnancy consequences, as preeclampsia is a multiorgan disease,
HDP elevates the chance of various postpartum issues. In order to prevent such a disorder,
timely screening is necessary and examination of the substantiate segments of population are
required to discover the disease at an initial phase. The most important component in
preventing this is right prediction.

AIM : The aim of the study was to evaluate whether a placenta that appeared laterally on
ultrasound was associated with the onset of preeclampsia.

MATERIALS AND METHODS: Between Jan to Dec 2021, 126 antenatal women who were
carrying singletons and were between 18- and 24 weeks gestational age participated in this
prospective observational study in the “Obstetrics & Gynecology Department of R.L.
JALAPPA Hospital and Research Centre, Kolar”. Women who met the inclusion criteria
underwent antenatal transabdominal ultrasound examinations between 18 and 24 weeks of
pregnancy to determine the location of the placenta, depending on which they were divided
into two groups namely central and lateral placenta. These women were then followed up and
monitored for the development of preeclampsia and the outcome.

RESULTS: It was observed that lateral position of placenta significantly was greater in the

LSCS compared to normal vaginal mode of delivery. Preeclampsia affected 26.98% of the

women in the study group. Among the subjects with lateral placental location, 48.15% had




incidence of preeclampsia and in subjects with central placental location only 11.11% had
preeclampsia. As a result, the occurrence of preeclampsia has risen exponentially in subjects

with lateral position of placenta (P value <0.001). The Placenta had sensitivity of 48.15%,

Specificity was 88.89% and total diagnostic accuracy was 71.43% in predicting Lateral

Placenta Preeclampsia.
CONCLUSION: The outcomes revealed a substantial increase in the frequency of

preeclampsia in participants with a lateral placenta.




INTRODUCTION



INTRODUCTION

Maternal hypertensive disorders (a hypertensive disorder of pregnancy - HDP) are the
prime reason of perinatal and maternal death and morbidity globally, affecting up to
10% of all gestations. *

Preeclampsia, gestational hypertension, superimposed preeclampsia, and chronic
hypertension are the four organized kinds of hypertensive disorders of pregnancy. 2
“Blood pressure SBP > 140 mmHg and DBP > 90 mmHg are indicators of pregnancy-
induced hypertension. SBP 140 to 149 and DBP 90 to 99 mmHg are considered mild,
SBP 150 to 159 and DBP 100 to 109 mmHg are considered moderate, and SBP 150 to
159 and DBP 100 to 109 mmHg are considered severe (SBP 160 to DBP 110 mmHg)”.
“One of four medical conditions is referred to as pregnancy-induced hypertension
(PIH): Chronic hypertension, gestational hypertension, long-term hypertension with
preeclampsia, and preeclampsia are the four types of hypertension”. 3

Preeclampsia and eclampsia handle over 15% of all maternal fatalities globally. Aside
from contributing to pregnancy consequences, as preeclampsia is a multiorgan disease,
HDP elevates the chance of various postpartum issues, notably postpartum
hypertension, coronary heart disease, intracranial haemorrhage, high cholesterol,
chronic high BP and chronic high blood sugar levels. The risk factors for hypertensive
disorders of pregnancy are widely perceived. High body fat, advanced maternal age,
first pregnancy, history of maternal hypertensive disorders, high blood sugar level
during pregnancy, pre-existing illnesses including chronic high blood sugar, family
medical history, hereditary risk, consumption of alcohol during pregnancy, and

additional conditions like anemia and urinary tract infections are the risk factors. *



Preeclampsia is a trophoblastic tissue condition. It is a complicated clinical condition
involving several organ systems that continues to be the leading cause of maternal and
neonatal morbidity and death. *

Pregnant women presenting with such difficulties should receive prompt and efficient
care in order to avoid the majority of preeclampsia-related deaths. Worldwide,
preeclampsia and its complications caused roughly 76,000 deaths among pregnant
women each year. ° In order to prevent such a disorder, timely screening is necessary
and examination of the substantiate segments of population are required to discover the
disease at an initial phase. The most important component in preventing this is right
prediction.

The major part of blood to the uterus is delivered by uterine arteries, a branch of the
internal iliac artery. The location of placental implantation within the uterus during
pregnancy may play a significant role in determining placental blood flow. Non-
invasive Doppler investigations of uterine arteries in the second trimester indicate
abnormal waveforms suggestive of inadequate uterine perfusion induced by placental
implantation when one artery supplies most of the intervillous flow. ®"The location of
the placenta may be detected using a variety of methods, including X-rays and isotopic
placentography. The safest, simplest, and most precise approach for determining
placental position for the past 20 years has been ultrasonography. In women with
aberrant waveforms, the placenta may be lateral, which has been linked to

preeclampsia, IUGR, and other conditions*®



NEED OF THE STUDY

An essential component supporting pregnancy is the placenta. The anomalies in the
placental trophoblastic tissues handle the various gestational issues. Preeclampsia, a
hypertension disorder of pregnancy caused by anomalies in the placental trophoblastic
tissues, is the leading cause of maternal mortality and morbidity. Preeclampsia
development and placental position have been linked in several studies.®® The
placental position by ultrasound at 18 to 24 weeks has been found to be one of the most
cost-effective, non-invasive, and strongly predictive predictors of preeclampsia among
the other predictors.!? Preventive strategies for preeclampsia continue to be difficult
to implement, and the hunt for the appropriate predictive test is still ongoing. The
study's goal was to assess lateral placental implantation and its relationship to the

development of preeclampsia and its outcome.
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AIMS AND OBJECTIVES

e To assess the placental laterality determined by antenatal ultrasonography.
e To establish association between placental laterality and development of

preeclampsia and its outcome.
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REVIEW OF LITERATURE

1. Pre-eclampsia
What is pregnancy induced hypertension, how pre-eclampsia is a part of it

Preeclampsia is characterized as a SBP >140 mmHg and a DBP > 90 mmHg. It is
categorized as follows: mild (SBP 140 to 149 and DBP 90 to 99 mmHg), moderate
(SBP between 150 to 159 and DBP between 100 to 109 mmHg), and severe (SBP 150
to 159 and DBP 100 to 109 mmHg) (SBP 160 to DBP 110 mmHg). Pregnancy-induced
hypertension (PIH) refers to one of four medical problems: a) chronic hypertension; b)
gestational hypertension; c¢) long standing hypertension with lay over preeclampsia and
d) preeclampsia 3

Figure 1: “Classification of hypertensive disorders in pregnancy”. 13

Hypertensive

disorders in
pregnancy (HDP)

2 20 weeks
of gestation

< 20 weeks
of gestation

A v

| 1

Chronic

Gestational

hypertension with

hypertension super imposed
preeclampsia

Preeclampsia-
hypertension eclampsia

Chronic

Definition, classification of pre-eclampsia,
In line with the “International Society for the Study of Hypertension in Pregnancy”
(ISSHP), the start of high BP during gestation is demarcated as a “determinedly high
systolic/diastolic blood pressure of 140/90 mm Hg as well as proteinuria of 300 mg/24
» 14

h after 20 weeks of pregnancy in women with previously normal blood pressure”.
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Table 1: Basic Differences between early and late preeclampsia®®

Early onset preeclampsia (< 34 weeks of gestation )

Late onset preeclampsia (> 34 weeks of gestation )

A fetal diseases that is typically associated with placental
dysfunction

Reduction in placental volume (Figure 3)

IUGR

Abnormal uterine and umbilical artery Doppler meas-
urement

Adverse maternal and fetal outcomes

Low birth weight

Maternal disorder due to underlying maternal constitu-
tional factors

Normal placental volume

Normal fetal growth
Normal uterine and umbilical artery Doppler evaluation

Favorable maternal and neonatal outcomes

Normal birth weight

IUGR - intrauterine growth restriction.

Pathogenesis of preeclampsia

Atypical placentation and the emergence of the maternal syndrome are the two phases

of pre-eclampsia pathophysiology.

Figure 2: The pathogenesis of pre-eclampsia.

Genetic factors Pre-existing risk factors Immunological factors
(FLT1 SNPs and (chronic hypertension, diabetes (dNK cells and T, cell
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Stage |l ! Circulating PIGF and VEGF
(third * Other factors (e.g. obesity,
trimester) pro-inflammatory factors
and AT1 autoantibodies)
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Placental dysfunction (stage I) can be caused by genetic, maternal, and immunological
factors, which primes to the production of Preeclampsia is brought on by inflammatory
mediators and antiangiogenic features, such as accessible sFLT1 and soluble endoglin
(SENG) (stage Il). Golgi apparatus, placental growth factor, SNP, regulatory T cell, and

endothelial vascular growth factor.®

Atypical placentation

The placenta is assumed to be the origin of pre-eclampsia, and the term placental
syndrome might be used to characterize its early phases. Pre-eclampsia occurs in
hydatidiform moles, suggesting that the placenta is needed for the syndrome to occur
rather than the foetus. Atherosclerosis, sclerotic restriction of arterial vessels, fibrin
buildup, and infarcts are some of the pathological characteristics of pre-eclamptic
placentas. All of these clinical abnormalities are associated with reduced blood supply
to the placenta and ischaemia, and they appear to be connected to the severity of pre-
eclampsia. Additionally, hypertrophic decidual vasculopathy— a substantial increase

in cell size of the media in the decidual arteries —has been documented.!’

Pre-eclampsia is a condition that affects humans and doesn't appear to affect any other
species. The disparately high ratio of the human fetus's brain to body weight, which
requires 60% of the mother's nutrients interchanged during the 28 to 40 weeks of
gestation against just 20% in other animals, is thought to be the cause of this specificity.
The maternal vessels undergo structural changes and adaptations during normal
placentation to make room for the necessary flow of blood to the growing fetus. The
uterine radial arteries split into 2 or additional branches that either stop in the

myometrium or decidua (basal artery) or enter the intervillous region. The entrance into

10



the “intervillous space” influences the “cytotrophoblasts” that penetrate the “spiral
arteries”.1®

These spiral arteries eventually show a lack of elastic and muscular tissue, a
discontinuous endothelial coating, and often have mural thrombi. To suit the placenta’s
high blood flow demands and to dominate the vasomotor regulation of the parental
arteries, it is put forward that the spiral arteries must shift from tiny muscle arteries to
giant tortuous channels. The foetus suffers from hypoxia and ischaemia if this
remodelling of spiral arteries doesn’t occur. For well over a century, scientists have
been studying the features of pre-eclamptic placentas. When related to pregnant female
who do not have protein, generally albumin, in their urine, women with "toxaemia,
albuminuria, and eclampsia™ had a higher frequency of placental infarcts in 1914,
according to Young.

The infarcts indicated ischaemia and placental hypoperfusion. In the 1960s, a number
of organisations attempted to explain the alterations in placentation among pre-
eclamptic and normal blood pressure pregnancies. Endothelium and media of the basal
and spiral vessels proliferated, and there were many mural thrombi of the vasculature
in the placental bed biopsies of pregnant females with multiple hypertensive diseases
of pregnancy and chronic hypertension. Foam cells were seen in specimens from pre-
eclamptic and eclamptic uterine beds, indicating acute atherosis, and acute fibrinoid
degradation of the vascular wall. These characteristics were very different from those
found in the samples. In pre-eclamptic placental beds, lipophage infiltration and total
thrombotic obstruction of arteries were also frequent.®

The revelation that in preeclampsia, the functional alterations of the “spiral arteries”
were limited to the decidua but expanded nearer to the centre into the myometrium in

pregnancy provided additional evidence in favor of the ischaemic placenta theory.

11



Furthermore, in their collection of maternal-fetal interface biopsy samples, pre-
eclamptic samples had spiral arteries with an average diameter of only 200 mm, as
opposed to 500 mm in placentae from healthy pregnancies. The proximal portions of
the spiral arteries are widened and enlarged by the exterior penetration of the decidua,
which causes hypoperfusion of the uterus and greater blood circulation rates to the inter
- membrane area.®

In the pre-eclamptic maternal-fetal interface, lipophage infiltration and total thrombotic
obstruction of arteries were also frequent. These conclusions were supported by a study
that revealed a significant flaw in the remodelling of the myometrial spiral arteries,
which was more common when there was a link between pre-eclampsia and severe
foetal growth restriction. 1° There is ongoing discussion regarding the molecular
mechanisms underlying spiral artery remodelling. Studies have shown that pre-
eclampsia inhibits the shift of cytotrophoblasts from an epithelium to an “endothelial
phenotype” during normal placentation, a process termed as pseudo-vasculogenesis or
"vascular mimicry."?

Figure 3: pathogenesis of preeclampsia

CENTRAL ILLUSTRATION: Pathogenesis of Preeclampsia
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Ives, CW. et al. J Am Coll Cardiol. 2020;76(14):1690-702.
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Stress

Stress from oxidation. Additionally, present at the placental bed, oxidative stress is
considered to have a substantial role in both healthy and unfavorable placental growth.
It is believed that early in gestation, oxidative stress and apoptosis play a role in the
proper closure of the outer villi, which are where placental blood flow starts. An
imbalance between pro- and anti-oxidant pathways seems to arise in pre-eclampsia.?
This imbalance may be produced by inappropriate spiral artery remodelling, which
occurs in afflicted pregnancies and is hypothesised to induce recurrent ischaemia-
reperfusion damage due to the retention of spiral artery contractile segments in the
myometrium. 1622 After ischaemia and reperfusion, in vitro studies on human placental
tissue revealed elevated levels of reactive oxygen species, which are consistent with

this hypothesis. 22

Maternal syndrome

Pre-eclampsia symptoms extend beyond the placenta and include numerous effects on
the mother as well. #These effects are collectively known as the maternal syndrome
(stage II). Pre-eclampsia and eclampsia pathologic lesions are distinguished

histologically by severe endothelial lesions in several organ beds.?

Epidemiology

Preeclampsia is thought to cause 50,000 female deaths annually worldwide. Depending
on the population studied and how preeclampsia is defined, the incidence ranges from
2-10%. The incidence was reported as 2.8% from an Israeli study, 5.8% from Scotland,
14.1% from Australia, and 5% from Seattle. It affects 5 to 8% of expectant mothers

globally and can lead to the most serious issues for both the mother and the child.?*
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In affluent countries, hypertensive illnesses account for 16% of all maternal mortality
and up to 26% of postpartum deaths in Caribbean and Latin America, 9% of postpartum
deaths in Africa, and the rest of the world..?> Eclampsia instead of preeclampsia is the
main cause of death in regions with a high prevalence of maternal mortality.?® The
incidence of preeclampsia during labor and birth grew by 25% between 1987 and 2004,
while the rate of eclampsia fell by 22%, according to the US National Review Survey.
However, the changes were just not substanstial.?’ Severe morbidities such renal
failure, strokes, cardiac arrest or arrest, pulmonary impairment, coagulopathy, and

hepatic cirrhosis are all possible results of preeclampsia and eclampsia.?32

Etiology, risk factors®
Positive risk factors
e Pre-eclampsia family history
« No born children
e Multiple pregnancy
e Women >35 years of age
e IVF “In vitro fertilization”
« Comorbidities in the mother, such as SLE, hypertension, obesity, long standing
renal ailment, and DM
« A history of intrauterine foetal growth restriction or placental abruption
e Trisomy 13- patau syndrome
« Molar pregnancies
Negative risk factors
« Parental smoking

« Long-term sexual cohabitation 233!
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Clinical presentation

Figure 4: Pre-eclampsia symptoms and signs by organ system. 32

Systems Signs/Symptoms
Headaches
Central Nervous system Visual disturbances

Seizures (eclampsia)
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Renal system

Vascular system Severe hypertension

Chest pain
Dyspnea
Low oxygen saturation
Pulmonary edema

Cardiorespiratory system

Abnormal liver function
Hepatic system Epigastric pain
Nausea

Hemorrhage
Coagulation impairment

Intravascular disseminated coagulation
Shock

Hematologic system

Diagnosis

Proteinuria and newly raised blood pressure after 20 weeks of pregnancy are diagnostic
markers of preeclampsia. Edema and blood pressure increases beyond the patient's
average level are not considered diagnostic markers. Severe preeclampsia is
characterised by higher blood pressure( more than 160/100mmhg) and more severe
proteinuria. Other symptoms of severe preeclampsia include oliguria, cognitive or
visual deficits, pulmonary edoema, or cyanosis. 3

Diagnostic Criteria for Preeclampsia

The actual definition of pre-eclampsia included proteinuria of 300 mg in a 24-hour

obtaining, 0.3 g/g by “urinary protein:creatinine ratio”, or +1 by urinary test strip if
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quantifiable methods are not available. Additionally, it included a rise in SBP to 140
mmHg or a rise in DBP to 90 mmHg on 2 separate cases in a subjects who had earlier
been normotensive. Proteinuria was ruled out as a diagnostic factor in cases with other
end-organ disease, such as thrombocytopenia, impaired liver performance, novel
kidney problems, oedema, or newly manifested brain or visual issues. “Pre-eclampsia
severe symptoms are characterised by at least one of the following traits: 2 metrics of
160/110 mmHg, a platelet count of 100,000/ml, unusually high liver function test
results that are twice the regular concentration, symptoms of hard right upper dimension
or epigastric pain, kidney problems indicated by a creatinine level greater than 1.1

mg/dl (97.2 mol/1)” 3

Preeclampsia

Blood pressure in a woman with prior normal range must be 140 mm Hg or greater
systolic or 90 millimeters of mercury or greater diastolic after 20 weeks of pregnancy
on two occasions 6 hours apart.

Proteinuria is defined as 0.3 g or > protein in a 24-hr urine sample (normally 1+ or more
on a urine dipstick test).

Severe Preeclampsia

In a woman on bed rest, blood pressure should be 160 mm Hg or > systolic or 110 mm
Hg or > diastolic on two occasions at least 6 hrs apart.

Proteinuria is characterised by the presence of 3+ or more on dipstick analysis of two
random urine samples taken at least 4 hours apart, or by the existence of five g or over
of protein in a 24-h urine collection.

Oliguria (a urinary output of < than 500 mL in 24hrs), abnormalities of the brain or

vision, pulmonary edoema or cyanosis, pain in the right upper quadrant or the
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epigastrium, impaired liver parameters, thrombocytopenia, and intrauterine restriction
of growth are other symptoms.

Eclampsia: presence of seizures, with all other possible causes of seizures being ruled
out in a women with preeclampsia.

Chronic hypertension: when the blood pressure is more than 140/90mmhg which is
diagnosed before 20weeks of gestation or even prior to conception.

Superimposed preeclampsia on chronic hypertension: In a women with chronic
hypertension, development of proteinuria newly prior to 20 weeks.

Morbidity, mortality associated complications, maternal and neonatal outcome
Preeclampsia, impacts 5% to 7% of all pregnant women but results in the morbidity and
mortality are greater, which causing more than 7 lakh maternal fatalities and 5 lakh
foetal mortality worldwide each year. *°

Figure 5: Complications of pre-eclampsia per organ system 3¢
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Figure 6: Maternal and fetal outcomes associated with preeclampsia *’
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Prevention

Research on innovative therapeutics for either the prevention or management of
preeclampsia has been sparked by recent developments in understanding the
pathophysiology of the condition and the desire to lessen its long- and short-term
morbidities. H2 blockers, antithrombin, relaxin, glutamyl reductase inhibitors (statins),
usage of apheresis, and other substances fall under this category. Studies have shown
that, the most effective medicines for preventing preeclampsia, such as aspirin,
atorvastatin, metformin, and proton pump inhibitors. 4

Utilizing treatment to prevent PE problems is a key component of tertiary prevention.
Magnesium sulphate, for instance, is the medication of choice for lowering the

incidence of eclampsia.*?
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All these preventive measures are directed towards reducing the vasospasm , platelet
aggregation and endothelial damage.

Such measures are still not characterized as being definitive, the only possible
preventive measure is to detect the development of preeclampsia early by looking for

the signs and symptoms.

Management

Preeclampsia prevention, early detection, and therapy are the three pillars of effective
preeclampsia care. 3®Preeclampsia is thought to be highly risky for women (such as
those who have concomitant renal illness, chronic hypertension, or autoimmune
antiphospholipid antibody syndrome) should be sent for pre-pregnancy counselling to
determine variable risk factors). This treatment may involve nutritional advice like salt
restriction, smoking cessation counselling, medication modifications to treat existing
medical conditions including kidney disease, and the cessation of medications like
warfarin and ACE inhibitors that might have teratogenic consequences. The baseline
values for renal function, platelet function, blood pressure, and renal function are
significant. Preeclampsia risk may be lowered by a favourable prenatal condition. Low-
dose aspirin should be used from week 12 of gestation to week 36 of gestation by
women who are thought to be at high risk. In females with low calcium diets, calcium
fortification (1 g/day) has indeed been linked to a significantly lower incidence of

preeclampsia.3940

2. Lateral implantation of placenta
Normal implantation is essential for a healthy pregnancy. In a nutshell, the human

blastocyst usually implants in the upper region of the uterus about 6-7 days following
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conception, when the implantation in the endometrium takes place. Beginning with the
blastocyst's attachment to the endometrium, it progresses to endometrial invasion. The
innermost 1/3 of the myometrium and the mother spiral vessels are invaded by the
trophoblast just on anchoring villi via the endometrium. Placental abnormalities,
maternal vascular malperfusion brought on by insufficient remodelling of the paternal
spiral arteries, atypical placentation, and morbidly attached placenta are a few of the

problems brought on by implantation defects.*® 44

Pathogenesis

The pathophysiology appears to be caused by an anomalous interface between the
decidua and the extravillous trophoblast, which prevents the maternal tissues from
controlling the trophoblast from invading. *° 46 47 % Many explanations have been
proposed to account for this phenomenon. One of these is a paucity of anti-invasive
elements that are antagonism to matrix metalloproteinases or stimulators of tissue
antagonists of metalloproteinases, which are secreted by the decidua, in regions with
reduced decidualization. A discrepancy in the autocrine regulation between the
trophoblasts that really are invading and the undeveloped decidualized endometrium is

yet another possible cause.*® %

Risk Factors and Etiology,

The most prevalent cause of aberrant placentation is abnormal decidualization, which
can be resulting from trauma or decidua shortage, as in situations of placenta previa
implanting in the lower uterine section or a caesarean scar. *

Any elements that can end up harming or scarring the endometrium are considered risk

factors. The most significant risk factors are history of spontaneous or induced abortion,
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previous caesarean birth or uterine surgery, including prior dilatation and curettage, and
myomectomies, as well as prior pregnancies with aberrant placentation. ° 52 Atypical

placentation has been linked to endometriosis and aided conception in primigravida. *°

Placental laterality in USG — diagnostic accuracy,

Numerous clinical, biochemical, and biophysical techniques have been suggested for
assessing preeclampsia early or mid-pregnancy. Placental perfusion and vascular
confrontation (mean BP in the 2" trimester, cold pressor test, axonometric hand grasp
exercise, turn over test, IV injection of angiotensin Il, 24-hr ambulatory blood
monitoring), fetoplacental unit endocrinology (a-fetoprotein, hcg , follicle stimulating
hormone), renal function (serum uric acid or microalbuminuria). Among the several
preeclampsia warning signs, ultrasound of the placenta from 18 to 24 weeks is
reasonably inexpensive, non-invasive, and has a high predictive value. The placental
position as assessed by ultrasonography between weeks 18 and 20 of pregnancy has

been shown to be a reliable screening technique.®

3. Relationship between placenta laterality and preeclampsia development
and outcome

A condition affecting trophoblastic tissues is pre- eclampsia. Pre-eclampsia-related
quantitative investigation of trophoblast invasion had revealed limited trophoblastic
cell invasion. Pre-eclampsia only manifests itself when the placenta is present. The
placenta serves as a crucial pathway for metabolic, endocrine, and other bodily
activities between the mother and the foetus. The placenta's blood supply is not
distributed equally. As a result, the placental's placement within the uterus because of

the implantation site is probably a key factor in influencing placental blood flow and,
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ultimately, pregnancy success. Both uterine arteries in humans have many branches,
and each of them supports the uterus on its respective side.>

The 2 uterine arteries are connected by anastomoses, however there is little proof that
they are advantageous. Both uterine arteries had similar confrontation in people with a
centrally located placenta, and the uteroplacental blood circulation requirements were
satisfied by equitable split from both uterine arteries. One uterine artery typically meets
the majority of the maternal blood flow requirements when the placenta is positioned
laterally, with some assistance from the second uterine artery through collateral
circulation.

Different subjects may have different levels of collateral circulation, and a lack of
involvement may promote the development of IUGR, pre-eclampsia, or both. A healthy
placenta is critical for this “cytotrophoblastic” invasion, and pre-eclampsia causes the
cytotrophoblasts to fail to establish a vascular adhesions phenotype.

Pre-eclampsia, intra uterine growth restriction (IUGR), or both have a significantly
positive correlation with placental position, uterine artery resistance, and unfavourable
outcomes. The placement of the placenta as assessed by USG between 18 and 24 weeks

is therefore a non-invasive, economical, and secure prognosticator of pre-eclampsia.®®

Association between placental laterality and maternal, neonatal outcome

The placenta is an important organ that joins the growing fetus to the uterine wall. The
placenta performs the fetus's metabolic, endocrine, respiratory, and excretory activities.
Maternal and fetal circulations are present in the placenta. Placental abnormalities can
cause adverse maternal and fetal outcomes such as pregnancy induced hypertension,
pregnancy induced diabetes, malposition, malpresentation, preterm birth, SGA, IUGR,

LBW, intrauterine demise, abortion, and so on. The various divisions for placental
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location (inside 2 cm of the internal os) include central, unilateral (left lateral, right
lateral), fundal, and low lying. °®

Sumathi, N et al ® aimed to assess the connection between preeclampsia incidence and
placental location. to research the prevalence of preeclampsia in both patients with
laterally and centrally implanted placentas. to ascertain whether ultrasound-measured
placental laterality can be employed to identify the onset of preeclampsia. Out of a total
of 250 women, 123 had lateral placentas, and 98 (79.6%) of those women experienced
preeclampsia. 22 (17.3%) of the 127 women with central placentas out of the remaining
127 developed preeclampsia. Therefore, it was found that there was a significant
laterally placed placenta increases the overall risk of preeclampsia. The value of P is
<0.001.

Yousuf S, et al. *2conducted a cohort research on 201 participants. Preeclampsia was
diagnosed in 37 (52%) of the 71 (24.5%) women with laterally positioned placentas,
while it occurred in 14 (10.8%) of the 130 (75.5%) women with centrally located
placentas. Preeclampsia was diagnosed in 35 (92%) of the 38 participants with lateral
placentas with Doppler abnormalities, compared to 2 (6%) of the 33 subjects with
lateral placentas alone. With a laterally placed placenta, the overall risk of having
preeclampsia was 9.27(OR).

Ambastha V, et al.>® performed a prospective study on 250 participants. Preeclampsia
occurred in 8 (5.41%) of the 148 women with central placentas and 40 (39.22%) of the
102 women with lateral placentas. As a result, out of the 48 women who had PE, 40
(83.33%) had lateral placentas while only 8 (16.67%) had central placenta. According
to the study's findings, women with placentas that are laterally positioned as indicated
by USG are five times more likely to experience PE. Therefore, placental laterality is a

straightforward, trustworthy, and affordable predictive screening test for pre-eclampsia.
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Keshavarz E, et al.>” conducted a case control study. According to this study, the best
strategy to forecast the chance of evolving pre-eclampsia is to do a routine screening
ultrasonography test that can readily assess the placental position during the middle
trimester of pregnancy.

Gupta A, et al.> conducted a study on 200 antenatal female. They found 84 having
lateral placentas and 116 having central placentas. Preeclampsia was developed in 55
(65.5%) of the 84 women with lateral placentas and in 28 (24.1%) of the 116 (58%)
women with central placentas. According to this study, preeclampsia was significant to
occur in females whose placentas were detected by ultrasound at a later stage of
pregnancy—between 18 and 24 weeks.

Granfors M, et al. %8 conducted a cohort research. Lateral placental locations were
associated with a variety of adversative pregnancy consequences in comparison to
posterior placental placement, the most important of which were mechanical placenta
removal in natural births and extremely preterm delivery. Additionally, preeclampsia
and severe postpartum bleeding were linked to the position of the placenta on the lateral
side. Fundal and lateral placental p

lacements have a number of negative pregnancy, birth, and infant outcomes compared

to posterior placental location.

Bhalerao A, et al.* studied 281 female with low risk factors and 182 females who had
high risk factors. In all, 71 pregnant women were afflicted with preeclampsia, and 52
of them (73.23%) had lateralized placentas. This connection appears to be important.
The placental location and delivery method had no relationship. Cesarean delivery rates
were 26.78% while normal delirium rates were 73.21%. 48 (10.36%) of the caesareans

had placentas that were positioned laterally, while 76 (16.41%) had placentas that were
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positioned centrally. Based on the findings of this study, preeclampsia can be predicted
using ultrasonography in pregnant women between 20 and 24 wks of pregnancy . It is
a simple, noninvasive, helpful, and affordable method.

Pawar SM, et al. ® conducted a study on 75 antenatal patients. There was a strong
association between the placenta's position and the success of the pregnancy. According
to this study, the placement of the placenta, which can be identified with standard
ultrasonography, is significantly correlated with the success of a pregnancy.

Faizi S, et al. ®° performed a observational study on 620 females. In comparison to other
placental implantation locations, the lateral position of the placenta is linked to
unfavorable prenatal outcomes such pre-eclampsia, antepartum hemorrhage, and

IUGR.

Pillay R, et al. %! conducted a research on 100 subjects. Only 7 (10%) of the women in
the group with the central placenta had hypertension at the time of follow-up, as
opposed to 21 women in the group with the lateral placenta. Around 75% of the subjects
who established hypertension had placentas in lateral position .

Soleimani Z, et al. ®2 conducted a study on 1000 gestational women subjects. In 44%,
42.1%, 8.2%, and 5.7% of cases, the placental site placement was anterior, posterior,
lateral, and fundal, respectively. The lowest and greatest mean birth weights were
2999.3+643.9 and 3269.7+1776.9 gr in patients with lateral and posterior placental site
locations. Preterm births made up 4.88% of the babies in the lateral group, which was
substantially more than the other groups. In comparison to other groups, the lateral
group had an IUGR birth rate of 4.88% .

Jaiswal J, et al. ® performed an observational randomized study on 130 women. The

placenta was implanted centrally in 71.5% of cases, while the lateral form was seen in
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28.4% of cases. The ratio was nearly the same for primi and multigravida. There were
28/130 cases (21.5%) of hypertensive disorders in pregnant women in the cohort under
study. When compared to the central placenta, which had a prevalence of 9.7%, the

lateral placenta had a high occurrence of PIH (51.3%).

Rai A, et al. ® conducted a study on 106 females. There were 37 lateral placenta and 69
central placenta in the patients. Preeclampsia affected 17 patients in all, 12 of whom
had placentas that had been implanted laterally. This study showed a substantial risk of
preeclampsia in patients with laterally placed placentas, pointing to the need for a
preventive strategy and the best possible care of preeclampsia.

Chhabra S, et al.® found that that risks can be identified by studying the position and
extent of the placenta in the initial stages of pregnancy.

Kakkar, T et al®, Ultrasound's capacity to identify placental laterality and anticipate the
start of preeclampsia. Out of the 150 women, 56% had lateral, and majority had
preeclampsia. The remaining 44% had centrally placed placentas, as did 24 (36.3%) of
those. With a p value of, the v2 test indicated that the difference was statistically
significant (0.00002). They concluded from the preceding study a placenta at lateral
position as assessed by USG at 18-24 wks of gestation are more likely to get
preeclampsia.

Patil AS, et al. ® performed a prospective study on 108 women. In comparison to
centrally positioned placentas, lateral placentas displayed higher SBP and DBP at every
GA. However, only statistically significant findings are obtained for gestational ages
36-37. In the current study, lateral placentas were found in 61.1% of preeclampsia
patients, whereas central placentas were found in 37% of patients. In comparison to a
placenta that was positioned in the middle, a placenta that was positioned laterally

showed greater Systolic and Diastolic blood pressure, which is statistically significant.
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Elbehissi OM, et al.®” A prospective observational cohort research was carried out. The
placenta was centrally situated in 64.9% of the instances studied, and laterally located
in 35.1% of the cases. In comparison to central placentas, lateral placentas exhibited a
lower rate of intrauterine growth restriction but a higher risk of preterm labour and
premature membrane rupture. According to the study, the progress of pregnancy
induced hypertension and other undesirable consequences did not differ considerably
depending on where the placenta was located in the body.

Ghadei, R et al®® study is to ascertain whether placental laterality and preeclampsia are
related. At 18 to 24 weeks of pregnancy, 300 singleton gestation women who do not
have any other obstetric or medical conditions are subjected to ultrasounds, and they
are then monitored for preeclampsia development until delivery. Of the 76 lateral
placentas in 300 women, 28 (36.84%) went on to develop preeclampsia. A statistically
significant association between preeclampsia and centrally located placenta was found
in 27 (12.05%) of 224 women who had the condition. A lateral placenta is linked to a
four times greater peril of preeclampsia. Consequently, preeclampsia can be predicted
using this.

Alpesh Patel et al°, aimed to determine whether preeclampsia and the uterine artery
resistance index are related. In this study, 200 non-high risk primigravida were
included, and all underwent ultrasonography between weeks 18 and 22 of pregnancy to
determine whether the placenta was central or lateral. Undergoing color Doppler, all
patients with lateral placentas had changes to the uterine artery resistance index
recorded. Preeclampsia was observed in all patients up until delivery and noted.
Preeclampsia was discovered in 14 out of 40 patients with lateral placenta.

Kore, S et al'%, study set out to determine if placental laterality, as assessed by

ultrasonography between 20 and 24 weeks, may be used to predict the onset of
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preeclampsia. This research comprised 200 low risk singleton pregnant women engaged
in an antenatal programme at a tertiary teaching institution. Ultrasound was utilised to
find the placenta between 20 and 24 weeks. There were two groups of women: group
B had a lateral placenta, whereas group A had a central placenta.There were 161
(Group-A) central placentas and 39 (Group-B) unilateral placentas among 200
expectant women (Group-B). Preeclampsia affected 32 women in all.

A retrospective analysis by Devarajan, K et al®® looked at the relationship between
placental position and infant weight. A cohort of 796 singleton births occurred in a row
and were under 37 weeks gestation. The position of the placenta had no effect on new-

born weight or other perinatal outcomes.

LACUNAE OF LITERATURE

The position of the placenta can be used to predict pregnancy from the routine antenatal
scan. Early detection of pre -eclampsia reduces maternal morbidity and mortality by
preventing terrible maternal complications. An easy, painless, and economical
predictive screening test for the onset of preeclampsia is ultrasonography. It is advised
being vigilant for careful obstetric management if a lateral placenta is found on
ultrasound in order to achieve a more favourable outcome, avoid some terrible
complications, and lower mother and perinatal complications and death. Despite vast
studies, there is no viable, practical way for predicting the onset of preeclampsia.
Placental placement by ultrasound at 18 to 24 weeks of pregnancy appears to be a
practical strategy in underdeveloped countries with limited resources for categorising
females as greater-risk cases for the onset of preeclampsia and minimising morbidity
and death. There, has been least studies in India, to investigate the clinical importance

of placental laterality and its link to the development of preeclampsia.
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Source of data:

This study was conducted over a period of 18months on the in patients and out
patients coming to department of Obstetrics and Gynaecology at “R.L.
JALAPPA Hospital and Research centre attached to SDUMC, Kolar”.

Study population: Informed consent was taken. They were followed till
delivery and were divided into 2 groups based on ultrasound findings of the
placental position.

Group | -women who have laterally located placenta

Group Il-women who have centrally located placenta

* Based on the initial day of the last menstruation cycle (LMP), the gestational age
was calculated, and in the early second trimester, an ultrasound was used to confirm
it. The weeks of gestation as stated by the ultrasound examination was taken into
consideration if there is a disparity between them of more than ten days. Additionally,
the weeks of gestation as established by the ultrasound was taken into consideration
when the woman was unclear about her LMP.

Study design: Study design was a cohort study

Study period: Jan to Dec 2021

Method of collection of data:

All subjects provided written informed consent. All the data were collected in
Proformas as attached in Annexure -1.

The data that was collected are: age, parity and gravidity of the patient, gestational
age at admission and at delivery and

Ultrasonography
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Inclusion Criteria:

This study included all females with a singleton pregnancy who attended the antenatal
clinic, including outpatient and ward admissions, between 18 and 24 weeks of
pregnancy and did not have any high-risk characteristics.

Exclusion Criteria:Pregnant women having chronic hypertension, renal disease, twin
pregnancy, diabetes mellitus

Sample size: According to Kakkar tania et al® proportion of patients with

lateral placenta who developed preeclampsia was 66.6%

Proportion of patients with central placenta, who developed preeclampsia was
36.3% Assuming the alpha error -0.05% (95% confidence limit) and power of

90%

The sample size is calculated to be -126

Ethical considerations: The organizational ethics committee got the go-ahead. All
research participants provided written informed consent, and only those who did
were counted in the analysis. Before getting agreement, it was mentioned to the
participants the risks and advantages of the study as well as the voluntary nature of

participation. Participants in the research were kept in the strictest of confidence.

Methodology: At the time of their stages of pregnancy and admission, every
subject had to be taken thorough history taken as well as a complete physical,
systemic, and antenatal examination. The placement of the placenta was confirmed
by ultrasound between 18 and 24 weeks in all the gestational women who were
thereafter followed up till delivery. These women were divided into two groups

placed on the placental location confirmed by USG. Central placentas are those that,
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regardless of their front, posterior, or fundal placements, are distributed evenly
between the right and left sides of the uterine wall. The placenta was categorised as
unilaterally right or unilaterally left when at least 75% of the total placental mass
was found on one side of the midline. All pregnant women received follow-up care
during their prenatal visits, and the progression of preeclampsia symptoms was
monitored throughout the whole pregnancy. Fetal dopper was also done for those
patients who developed increased BP readings during the course. Preeclampsia was
characterised by the ACOG as new guidelines, high blood pressure (BP of 140
mmHg systolic and/or 90 mmHg diastolic) when it appeared in a pregnant woman
after 20 weeks of pregnancy (defined as urinary excretion of 0.3 g protein in 24 h).
Preeclampsia with lateral placental predominance determined the outcome of the
pregnancy. More data were examined using dependable statistical techniques.

A. Maternal pulse rate is one aspect of the general evaluation.

B. Blood pressure

C. Contraction of uterus

D. Heartbeat of the foetus.

Following investigations to be done on patients
Routine blood investigations like
CBC
SEROLOGY:HIV, HEPATITIS B
BLEEDING TIME CLOTTING TIME
LFT
RFT

URINE ALBUMIN
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URIC ACID, LDH

ULTRASONOGRAPHY OF THE ABDOMEN AND PELVIS IS

PERFORMED.
STATISTICAL METHODS
Preeclampsia, Eclampsia, IUGR, PPROM, DIC, HELLP, Abruptio & Fetal outcome
were regarded result parameters, with Placenta serving as an explanatory variable. Age
Group, Gravida, Parity, Live births, Abortion, 1st visit BP, 2nd visit BP, 3rd visit BP
& Mode of delivery etc., were study relevant variable.
On quantitative data, using standard deviation and mean as well as on categorical
variables, using frequency and percentage, descriptive analysis was carried out. Data
too was graphically illustrated using suitable diagrams such as a bar diagram, a pie
diagram, and a cluster bar chart.
To compare categorical outcomes across study groups, the Chi - square test test was
employed. The placenta was pondered to be the gold standard and preeclampsia as a
screening test. The screening test's sensitivity, specificity, predictive values, and
diagnostic accuracy, as well as their 95% confidence intervals, were given.
Statistical significance was defined as a P value of 0.05. CoGuide software was used to

evaluate the data:
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OBSERVATIONS AND

RESULTS
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A total of 126 subjects were included in the final analysis.

RESULTS

Table 2: Age Group Descriptive Analysis in the Sample Group (N=126)

Age Group Frequency Percentage
<20 years 22 17.46%

20-25 years 68 53.97%

26-30 years 27 21.43%
>30 years 9 7.14%

Among the study population, 22 (17.46%) participants were aged less than 20 years, 68

(53.97%) were aged between 20 to 25 years, 27 (21.43%) were aged between 26 to 30

years and 9 (7.14%) were aged between greater than 30 years. (Table 2 & figure 7)

Figure 7: Age Distribution in the Study Subjects as a Bar Graph (N=126)
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Table 3: comparison of "Preeclampsia’™ in the study subjects by Age Group

(N=126)
Preeclampsia Chi square
Age Group P value
Yes No value

<20 Years (N = 22) 6 (27.27%) 16 (72.73%)

20-25 Years (N = 68) 18 (26.47%) | 50 (73.53%)
0.21 0.9760

26-30 Years (N = 27) 7 (25.93%) 20 (74.07%)

>30 Years (N = 9) 3 (33.33%) 6 (66.67%)

With a P-value of 0.9760, it is determined that it was statistically insignificant

difference in preeclampsia rates between age groups, with the bulk of 18 individuals

(26.47%) falling within the 20 to 25 age range. (Figure 8 and Table 3)

Figure 8: Age differences among preeclampsia in the study participants are shown

in a cluster bar chart. (N=126)
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Table 4: Descriptive analysis of Parity in the study population (N=126)

Parity Frequency Percentage
PRIMI 89 70.63%
MULTI 37 29.37%

e G2 30 81.08%

e G3 7 18.92%

Among the study population, 89 (70.63%) participants were PRIMI and 37 (29.37%)

were MULTI. (Table 4 & figure 9)

Figure 9: Pie Chart showing Population Parity in the Investigation (N=126)
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Table 5: Comparison of Parity between Placenta in the study population (N=126)

Placenta Chi square
Parity P value
Central Lateral value
PRIMI (N = 89) 54 (60.67%) 35 (39.33%)
1.54 0.2141
MULTI (N = 37) 18 (48.65%) 19 (51.35%)

The majority of 54 individuals (60.67%) had PRIMI parity in the central placenta,

whereas 35 people (39.33%) had PRIMI parity in the lateral placenta, making the

difference in placenta parity statistically irrelevant with a P-value of 0.2141. Among

the Multigravida 18 of them (48.65%) had central placenta and 19(51.35%) of them

had lateral placenta(Table 5 & figure 10)

Figure 10: Comparative cluster bar graph of placenta parity in the studied

population (N=126)
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Table 6: Placenta descriptive analysis in the study sample (N=126)

Placenta Frequency Percentage
Central 72 57.14%
Lateral 54 42.86%

Among the study population, 72 (57.14%) Participants were Central Placenta location

and 54 (42.86%) Participants were Lateral Placenta location. (Table 6 & figure 11)

Figure 11: Bar Chart of Placenta in the study population (N=126)
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Table 7: Comparison of Parity between Preeclampsia in the study population

(N=126)

Preeclampsia Chi square
Parity P value
Yes No value

PRIMI (N =89) | 23 (25.84%) | 66 (74.16%)
0.20 0.6544

MULTI(N=37) | 11(29.73%) | 26 (70.27%)

With a P-value of 0.6544, it is determined that the difference in preeclampsia across
parities is statistically insignificant. 23 patients (25.84%) of the PRIMI had lateral
placenta and 66(74.16%) of the primigravida did not develop preeclampsia. Among the
multigravida 11(29.73% of them developed preeclampsia and 26(70.27%) of them did

not develop preeclampsia. (Figure 12 and Table 7)

Figure 12: Comparison of Preeclampsia Parity in the Study Participants in a

Cluster Bar Chart (N=126)
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Table 8: Descriptive analysis of blood pressure parameters at different visits in the

study group (N=126)

95% ClI
Parameter | Mean =S. D | Median | Minimum | Maximum | Lower | Upper
Cl Cl

1st visit

SBP 112.06+5.98 | 110.00 100.00 130.00 111.02 | 113.11
DBP 74.68+5.47 70.00 60.00 80.00 73.73 75.64
2" visit

SBP 120.00+6.20 | 120.00 100.00 140.00 118.92 | 121.08
DBP 75.32+5.89 80.00 60.00 90.00 74.29 76.35
3 visit

SBP 129.27+16.00 | 130.00 100.00 170.00 126.48 | 132.06
DBP 83.56+12.79 | 80.00 60.00 110.00 81.32 | 85.79

The mean of 1% visit SBP was 112.06+5.98 (Range 100 to 130) and DBP was
74.68+5.47 (Range 60 to 80) in the study population. The mean of 2" visit SBP was
120.00+6.20 (Range 100 to 140) and DBP was 75.32+5.89 (Range 60 to 90). The 3™
visit SBP was 129.27+16.00 (Range 100 to 170) and DBP was 83.56+12.79 (Range 60

to 110). (Table 8). There was a significant rise in the BP readings towards the 3" visit.
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Table 9: Comparison between Preeclampsia with Placenta in the study population

(N=126)
Placenta
Preeclampsia Chisquare | Pvalue
Lateral (N=54) | Central (N=72)
Yes 26 (48.15%) 8 (11.11%)
21.483 <0.001
No 28 (51.85%) 64 (88.89%)

In Lateral Placenta location, 26 (48.15%) women had Preeclampsia and in Central
Placenta location 8 (11.11%) had Preeclampsia. The difference in the Preeclampsia
between Placenta was statistically significant with P value <0.001. (Table 9 & figure
13)

Figure 13: Cluster Bar chart of comparison of Preeclampsia between Placenta in

the study population (N=126)
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Table 10: Descriptive analysis of the study mode of delivery (N=126)

Mode of delivery Frequency Percentage
LSCS 55 43.65%
NVD 71 56.35%

Among the study population, the Number of women with Mode of delivery was LSCS

in 55 (43.65%) and NVD in 71 (56.35%). (Table 9 & figure 13)

Figure 14: Bar Chart of Mode of delivery in the study group (N=126)
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Table 11: Comparison of Mode of delivery between Preeclampsia in the study

population (N=126)

Placenta Chi square
Mode of delivery P value
Central Lateral value
LSCS (N =55) 25 (45.45%) 30 (54.55%)
5.44 0.0196
NVD (N =71) 47 (66.20%) 24 (33.80%)

Out of 55 LSCS Mode of delivery, 25 (45.45%) women had Central Placenta location
and 30 (54.55%) had Lateral Placenta location. Out of 71 NVD Mode of delivery, 47
(66.20%) women had Central Placenta location and 24 (33.80%) had Lateral Placenta
location. With a P-value of 0.0196, it is determined that the placental difference across

delivery methods is statistically relevant. (Table 11 & figure 15)

Figure 15: Preeclampsia in the study subjects is depicted in a cluster bar chart

with the mode of delivery as a comparison. (N=126)
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Table 12: Descriptive analysis of Preeclampsia in the study population (N=126)

Preeclampsia Frequency Percentage
Yes 34 26.98%
No 92 73.02%

Among the study population, the Number of women with Preeclampsia was 34

(26.98%). (Table 12& figure 16)

Figure 16: Preeclampsia in the sample group is shown as a pie chart. (N=126)
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Table 13: Appearance of pre-eclampsia in weeks (N=34)

Gestational age in weeks Frequency
26-28 1 (2.94%)
29-31 3(8.82%)
32-34 5 (14.7%)
35-37 11 (32.35%)
38-40 14 (41.19%)
>40 -

Among the pre-eclampsia cases, majority 14 (41.19%) were with 38-40 weeks of
gestational age followed by 35-37 weeks with 11 (32.25%) and 32-34 weeks with
5(14.7%) cases. (Table 13)

Table 14: Distribution of patients according to severity of pre-eclampsia in the

study samples (N=34)

Type of pre-eclampsia Frequency
Mild- pre-eclampsia 30(88.24%)
Severe 4 (11.76%)

Among the study population, majority reported mild Preeclampsia with 30 (88.24%)
and sever were 4(11.76%). Among the pre-eclampsia cases, majority 14 (41.19%) were
with 38-40 weeks of gestational age followed by 35-37 weeks with 11 (32.25%) and

32-34 weeks with 5(14.7%) cases. (Table 14)
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Table 15: Complications in the study subjects, described in detail (N=126)

Complications Frequency Percentage
Eclampsia
Yes 6 4.76%
No 120 95.24%
IUGR
Yes 11 8.73%
No 115 91.27%
Pprom
Yes 2 1.59%
No 124 98.41%
DIC
Yes 1 0.79%
No 125 99.21%
HELLP
Yes 1 0.79%
No 125 99.21%
Abruptio
Yes 2 1.59%
No 124 98.41%

Among the study population, 6 (4.76%) Participants had Eclampsia , 11 (8.73%) had

IUGR, 2 (1.59%) had PPROM, 1 (0.79%) had DIC, 1 (0.79%) had HELLP and 2

(1.59%) had Abruptio complication. (Table 15)
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Table 16: Comparison between Complications with

population (N=126)

Placenta in the study

o Placenta Chi square
Complications P value
Central (N=72) Lateral (N=54) value
Eclampsia
Yes 2 (2.78%) 4 (7.41%)
1.46 0.4007*
No 70 (97.22%) 50 (92.59%)
IUGR
Yes 3 (4.17%) 8 (14.81%)
4.39 0.0539*
No 69 (95.83%) 46 (85.19%)
Pprom
Yes 0 (0.00%) 2 (3.70%)
- T
No 72 (100.00%) 52 (96.30%)
DIC
Yes 0 (0.00%) 1 (1.85%)
- T
No 72 (100.00%) 53 (98.15%)
HELLP
Yes 0 (0.00%) 1 (1.85%)
No 72 (100.00%) 53 (98.15%) f
Abruptio
Yes 0 (0.00%) 2 (3.70%)
No 72 (100.00%) 52 (96.30%) f

*=Chi Square P-Value; 7= No statistical test applied due to 0 cells

Eclampsia was present in 2 (2.78%) participants in the central placenta and 4 (7.41%)
participants in the lateral placenta. With a P value of 0.4007, the difference in eclampsia
between placentas was not statistically significant. 3 (4.17%) participants at the central
placenta position and 8 (14.81%) participants at the lateral placenta location both
developed IUGR. With a P value of 0.0539, the IUGR difference between the placentas

was statistically insignificant. Two (3.70%) individuals had Pprom in the lateral
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placenta, one (1.85%) had DIC and HELLP, and two (3.70%) experienced abruptio
complications. (Table 16)

Table 17: Descriptive analysis of Fetal outcome in the study group (N=126)

Fetal Outcome Frequency Percentages
IUD 2 1.59%
NICU 26 20.63%
Still birth 3 2.38%
No adverse fetal outcome 95 75.40%

In the study population, 2 (1.59%) participants had IUD, 26 (20.63%) had NICU, 3
(2.38%) had Still birth and 95 (75.40%) had no adverse fetal outcome. (Table 17&
figure 17)

Figure 17: Bar Chart of Fetal outcome in the study population (N=31)
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Table 18: Comparison of the study population’s placenta and fetal outcome

(N=126)
Placenta
Fetal outcome
Central (N=72) Lateral (N=54)

IUD 0 (0%) 2 (3.7%)
NICU 9 (12.5%) 17 (31.48%)

Still birth 0 (0%) 3 (5.56%)
No adverse fetal outcome 63 (87.5%) 32 (59.26%)

*No statistical test was applied due to 0 cells

In Central Placenta location, the majority of 63 (87.5%) were no adverse fetal outcome
and 9 (12.5%) were NICU. In Lateral Placenta location, the majority of 32 (59.26%)
were no adverse fetal outcome and 17 (31.48%) were NICU. (Table 18)

Table 19: Comparison of Placenta with Preeclampsia (N=126)

Parameter Value ol

Lower Upper
Sensitivity 48.15% 34.34% 62.16%
Specificity 88.89% 79.28% 95.08%
False positive rate 11.11% 4.92% 20.72%
False negative rate 51.85% 37.84% 65.66%
Positive predictive value 76.47% 58.83% 89.25%
Negative predictive value 69.57% 59.10% 78.73%
Diagnostic accuracy 71.43% 62.70% 79.12%

The Placenta had sensitivity of 48.15% (95% CI 34.34% to 62.16%) in predicting
Lateral Placenta Preeclampsia. Specificity was 88.89% (95% CI 79.28% to 95.08%),
false positive rate was 11.11% (95% CI 4.92% to 20.72%), false negative rate was
51.85% (95% CI 37.84% to 65.66%), PPV was 76.47% (95% CI 58.83% to 89.25%),
NPV was 69.57% (95% CI 59.10% to 78.73%), and the Total diagnostic accuracy was

71.43% (95% Cl 62.70% to 79.12%) (Table 19)
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DISCUSSION

The uterine arteries provide the majority of the maternal blood supply to the placenta.
It is not distributed equally in laterally implanted placenta. Uterine artery resistance as
measured by Doppler velocimetry is lower on the ipsilateral side compared to the
contralateral in pregnancies with unilateral placentas. In the placenta's central location,
the resistance is comparable on both sides. >

Pre-eclampsia is a multisystem syndrome that is peculiar to pregnancy and has an
unidentified etiology. The pathogenesis of preeclampsia is heavily influenced by the
placenta. The placenta's blood supply is not distributed equally. As a result, placental
blood flow and subsequent placental positioning inside the uterus are likely crucial
variables in determining pregnancy success. Pre-eclampsia cannot be predicted by a
single screening test that is both reliable and affordable.> The current study intended
to assess the ability to use placental localization might be used to indicate preeclampsia.
In the current study was a prospective study with 126 subjects. The subjects were
separated into two groups based on the placement of the placenta: lateral and central.
AGE

Majority (53.97%) of subjects aged between 20-25years followed by 21.43% aged
between 26-30yrs, 17.46% ages less than 20yrs and 7.14% greater than 30yrs.
Ambastha, V et al.>® involved 250 subjects with majority (54%) aged between 21-25yrs,
followed by 28.8% in 26-30yrs, 16-20yrs in 11.2% and greater than 30yrs in 6%.
Similarly, Nandanwar, R et al*! study, involving 900 women, found majority of 73%
were aged between 21-30 yrs of age. Literature has found that maternal age increases
the risk of developing preeclampsia is very high due to various comorbid conditions

associated with age’®"* As we found majority of the subjects belonged to age between
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20-25yrs, the association of preeclampsia was found to be statistically unimportant
across the age groups.

Parity

Most of the subjects were primiparity (70.63% n=89) and multi was 29.37% (n=37).
Central location of placenta was significant more among the primiparity (60.67%) and
lateral placental position among primi was found in 39.33%. In both primi and multi
the pre-eclampsia was found to be insignificant as both the found similar incidence of
pre- eclampsia (25.84% and 29.73% respectively). The difference in Preeclampsia
between Parity was found to be insignificant, with the majority of 23 (25.84%) subjects
having PRIMI Parity in the Lateral Placenta region. In Gupta, Anjali et al.® study the
primiparity was found in 21.6% of the subjects with central location of placenta and
21.4% with lateral location, multiparity was found in 5.2% with central location and
14.3% with lateral location and the variation in parity between groups was numerically
inconsequential.

Blood pressure

The mean of 1% visit SBP was 112.06+5.98 (Range 100 to 130) and DBP was
74.68+5.47 (Range 60 to 80) in the study population. The mean of 2" visit SBP was
120.00+6.20 (Range 100 to 140) and DBP was 75.32+5.89 (Range 60 to 90). The 3™
visit SBP was 129.27+16.00 (Range 100 to 170) and DBP was 83.56+12.79 (Range 60
to 110). Hence, we found that, as that the blood pressure increased gradually from the
early trimesters to later trimester of pregnancy.

Position of placenta and the outcomes.

The placenta was centrally located in 57.14% of the study population and laterally
located in 42.86%. Normal vaginal delivery was found in 56.35% and C-section in

43.65% of women. Among the C-section mode of delivery (n=55), nearly 54.55% of
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them had lateral placental location and 45.45% had central placental position. Among
the normal vaginal delivery (n=71), majority 66.20% had central location of placenta
and only 33.80% had lateral location of placenta. Hence, the study found lateral position
of placenta significantly greater in the LSCS mode of delivery and this could be one of
the reason for C-section. Similarly in a prospective study Ambastha, V et al.> found
the lateral position of placenta was found in 59.2% and central was found in 40.8%. In
37% of subjects had C-section for lateral placenta delivery. In another study by Yousuf
et al*? involving 201 subjects found majority (64%) having central location and 36%
with lateral location and in a study conducted in south India by Rajeshwary Pillay et
al®® in 100 subjects found 68% with central placenta and 32% has lateral location. Nair,
V et al” found central in 83.% and lateral in 16.2%.

In the Sumathi et al.® study, 52 of 120 women with pre-eclampsia underwent vaginal
birth, whereas 68 needed a caesarean section, with 59 (86.8%) presenting a lateral

placenta.

Table 20: Comparing the position of placenta among the study population

Central Lateral
Nair, V et al"2 83.8% 16.2%
Ambastha, V et al.>® 40.8% 59.2%
Yousuf et al*? 64% 36%
Rajeshwary Pillay et al® 68% 32%
Present study 57.14% 42.86%
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Table 21: Comparing the position of the placenta to mode of delivery among the

study population across various studies to present study

Ambastha, V et al.*® Central Lateral P- value

LSCS (37.2%) 53.9%

<0.001 significant
NVD 62.8% 46.1%

Present study

LSCS 54.55% 45.45%

<0.001 significant
Central 66.20% 33.80%

Gestational age and preeclampsia

In the current study we found majority of the preeclampsia in gestational weeks
between 38 to 40 wks (41.19%) followed by 35-37 wks (32.25%), 32-34 wks (14.7%).
Hence our study results found that as the gestational age progressed the risk of
developing preeclampsia was greater. Kumasawa, K et al,”® study also found that as the

gestational age increased the occurrence of preeclampsia increased

Complications and placental location

Among the study population, 6 (4.76%) Participants had Eclampsia Complications, 11
(8.73%) had IUGR, 2 (1.59%) had Pprom, 1 (0.79%) had DIC, 1 (0.79%) had HELLP
and 2 (1.59%) had Abruptio complication. Majority of the study population had mild
preeclampsia (88.24%) and severe was observed only in 11.76%.

Occurrence of preeclampsia was seen in 26.98% of our study population. Among the
subjects with lateral placental location, 48.15% had incidence of preeclampsia and in
subjects with central placental location only 11.11% had preeclampsia. As an outcome,
there was a substantial increase in the incidence of preeclampsia in subjects with lateral

placental position (P value 0.001). According to Kakker et al.®®, out of 150 women, 84
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(56%) had placentas that were positioned laterally, and of those, 56 (66.6%)
experienced preeclampsia (p0.00002). In Ambastha, V et al. *® study the the prevalence
of total 39 patients develop preeclampsia, 33 (84.62%) of the subjects had a lateral
placenta, whereas only 6 (15.38%) had a central placenta. 25 subjects had IUGR, with
17 (68%) having lateral placentas and only 8 (32% having central placentas). There
were 19 individuals who developed gestational hypertension, with 12 (63%) having a
lateral placenta and 9 (37%) having a central placenta. In a total of 250 individuals, 9
had PIH +IUGR, with 7 having lateral placentas and 2 having central placentas. In all,
250 patients were admitted to the NICU, with 37 newborns having lateral placentas and
24 having central placentas. In a total of 250 subjects, 48 had pre-eclampsia, with only
8 women having a central placenta and the remaining 40 women having a lateral
placenta. >

Our results are consistent with those of Fung et al.”, who did a retrospective research
on 16236 subjects who had ultrasounds between 14 and 23 weeks of pregnancy.
Preeclampsia was one of the adverse obstetric outcomes that was associated with non-
central placental position in the second trimester [OR = 2.27; 95% Cls, 1.31-3.93].
Preeclampsia was also considerably higher in women with lateral placental placements,
(4.5 vs. 1.6%; p = 0.027) according to Secken et al.”

In Central Placenta location, 2.78% participants had pre-eclampsia and in Lateral
Placenta location, 7.41% had preeclampsia. Though the complication of pre-eclampsia
was more among the lateral placenta, the difference in preeclampsia between Placenta
was numerically minor. According to Singh et al.”®, with OR 2.578, lateral placentation
raised the incidence of preeclampsia by 62.9%. In a prospective study involving 900
patients, Nandanwar et al.'! discovered that lateral placental locations had a significant

p value of 0.0001 and a pregnancy-induced hypertension outcome of 66.4%.
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In our study Central Placenta location, 4.17% participants had IUGR and in Lateral
Placenta location, 14.81% had IUGR. With a P value of 0.0539, the variation in IUGR
between Placenta was numerically minor. Likewise, Ambastha et al. >® and Kore et al.*°
also showed that women with lateral placentas were more likely to have IUGR babies.
Furthermore, the present study found wiLateral Placenta location, 3.70% participants
had Pprom, 1.85% had DIC and HELLP, 3.70% had Abruptio Complications. Similar
observation was made in Gupta, Anjali et al.® study discovered that females with lateral
placentas had a greater risk of all problems (early birth, eclampsia, HELLP syndrome,
IUGR newborns, and transfer to NICU/ICU), although only pre-eclampsia and IUGR
were numerically notable.

The inability of a foetus to fulfil the growth potential promised by the hereditary
makeup and endogenous pregnancy variables is referred to as IUGR. Fetal development
is determined by the combination of epigenetic and genetic variables acting against a
background of maternal, foetal, and placental effects. IUGR endangers the foetus and
the child or renders them helpless during the potential stage. The degree of vascular
supply in women with a lateral placental may differ from that found in all women, and
a lack of input encourages the development of IUGR. In women with a centrally located
placental, both uterine arteries exhibit similar resistance. > Nonetheless, our
investigation had substantial outcomes, studies'®®’? have shown significant

association of laterality of placenta with IUGR.

Fetal outcome
Overall, the fetal outcome found 1.59% had IUD, 20.63% had NICU and 2.38 % had
Still birth. In Central Placenta location, only 12.5% were in NICU, and among lateral,

31.48% were in NICU. The number of lateral placentas with NICU admissions in Nair,
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V et al % study , was 19, and there were 62 (16.4%) central placentas with NICU
hospitalizations. However, 315 central placentas and 54 (74% of lateral placentas) did
not require NICU care. The results fulfilled a merely noticeable p value of 0.05. Major
NICU admissions were caused by the lateral placenta. > According to Singh et al.”®,
16% of NICU admissions are at major risk for IUGR and preeclampsia, both of which
are related to lateral placentation. The findings of Devarajan et al.®°, revealed a 5.3%
lateral placenta and a 6% central placenta with NICU admission. Similarly, when
compared to our research, Zia et al’’, Jaisal et al’® identified no link between placental

location and NICU admissions

Predictive value

The Placenta had sensitivity of 48.15%, specificity was 88.89%, false positive rate was
11.11% false negative rate was 51.85%, PPV was 76.47%, NPV was 69.57%, and the
total diagnostic accuracy was 71.43% in predicting Lateral Placenta Preeclampsia. In
Ambastha, V et al. > study, found sensitivity 83.33%, specificity was 69.31%, positive
predictive value was 39.22% and negative predictive value was 94.59%. Pai Muralidhar
V et al”® evaluated 426 pregnant women in total, 71 of whom progressed to PE, and
74% of whom had unilaterally identified placentas. The corresponding sensitivity,
specificity, PDV, and NDV values were 73%, 86%, 51%, and 94%, respectively. The

statistical significance of this study was high (p value >0.001)
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Table 22: Comparing the predictive value of placental position across various

studies to present study

Ambastha, Vet | Pai Muralidhar V et Present
al.>® al™ study
Sensitivity 83.33% 73% 48.15%
Specificity 69.31% 86% 88.89%
positive predictive
39.22% 51% 76.47%
value
Negative predictive
94.59% 94% 69.57%
value
total diagnostic
----------- 71.43%
accuracy

Preeclampsia developed in 14 (35%) of the 40 subjects with lateral placentas, according
to Alpesh et al.® found that color Doppler scans of 13 of the 40 people with lateral
placentas revealed significant uterine artery resistance indices. They arrived at the
conclusion that preeclampsia may be detected rather reliably in all people with lateral

placenta and that lateral placenta may be utilised as an indicator of preeclampsia.’®
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CONCLUSION

With a sensitivity of 48.15 percent, specificity of 88.89 percent, and PPV of 76.47%,
the current study indicated that lateral placental position assessed by ultrasonography
around 18 and 24 weeks of pregnancy was an excellent screening technique for
predicting preeclampsia.

Lateral position of placenta helps in identifying the risk or incidence of preeclampsia.
Similarly, the neonatal outcome such as admission to NICU and IUGR, intrauterine
death and still birth were identified with lateral position of placenta. In addition,
complications such as PPROM, DIC and HELLP, Abruptio was related with lateral

position of placenta.

Limitations and recommendations

1 Because this was hospital-based research with a limited sample size, the results
cannot be generalized.

2 The placental location of anterior or posterior was not studied
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SUMMARY

The current prospective observational study involved 126 subjects with majority of
them aged between 20-25 yrs. Most of the subjects were primiparity (70.63% n=89)
and multi was 29.37% (n=37). Central location of placenta was significant more among
the primiparity (60.67%) and lateral placental position among primi was found in
39.33%. In both primi and multi the pre-eclampsia was found to be insignificant as both
the found similar incidence of pre- eclampsia (25.84% and 29.73% respectively).
Normal vaginal delivery was found in 56.35% and C-section in 43.65% of women. It
was observed that lateral position of placenta significantly was greater in the LSCS
compared to normal vaginal mode of delivery. Preeclampsia affected 26.98% of the
women in the study group. Among the subjects with lateral placental location, 48.15%
had incidence of preeclampsia and in subjects with central placental location only
11.11% had preeclampsia. As a result, there was a substantial rise in the frequency of
preeclampsia in subjects with lateral position of placenta (P value <0.001). In Central
Placenta location, 2.78% participants had preeclampsia and in Lateral Placenta location,
7.41% had preeclampsia. Though the complication of preeclampsia was more among
the lateral placenta, the difference in preeclampsia between Placenta was numerically
minor.

Majority of the preeclampsia in gestational weeks between 38 to 40 wks (41.19%)
followed by 35-37 wks (32.25%), 32-34 wks (14.7%). Majority of the study population
had mild preeclampsia (88.24%) and severe was observed only in 11.76%. Overall, the
fetal outcome found 1.59% had 1UD, 20.63% had NICU and 2.38 % had Still birth. In
Central Placenta location, only 12.5% were in NICU, and among lateral, 31.48% were
in NICU. The variation in IUGR between Placenta was numerically inconsequential. In

Lateral Placenta location, 3.70% participants had PPROM, 1.85% had DIC and
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HELLP, 3.70% had Abruptio The Placenta had sensitivity of 48.15%, Specificity was
88.89% and total diagnostic accuracy was 71.43% in predicting Lateral Placenta

Preeclampsia.
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PROFORMA

NAME:

AGE:

ADDRESS:

UHID NO:

I.P NO:

DATE/ TIME OF ADMISSION:

DATE/ TIME OF DISCHARGE:

CHIEF COMPLAINTS:

OBSTETRICAL HISTORY: Booked/ Unbooked/ Referred

Married Life: Consanguinesous marriage: Yes/ No

Obstetrical Score:

MENSTRUAL HISTORY:

LMP: EDD:

POG:

cEDD:

PAST HISTORY:

PERSONAL HISTORY:
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Diet:

Appetite:

Bowel and bladder habits:

Smoking/ Alcohol:

GENERAL PHYSICAL EXAMINATION:

Pallor/ Icterus/ Cyanosis/ Clubbing/ Lymphadenopathy/ Edema

Height: Weight: BMI:

Pulse: BP:

RR: Temp:

CNS:

CVS:

RS:

PER ABDOMEN:

BREAST:

SPINE:

THYROID

PROVISIONAL DIAGNOSIS:

75




INVESTIGATIONS

Blood investigations

1. CBC

2. LFT

3. RFT

4. URINE ALBUMIN
5. URIC ACID

6. LDH

7. ULTRASONOGRAPHY OF PELVIS
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INFORMED CONSENT FORM

| Mr./Mrs. have been explained in my own understandable
language, that I will be included in a study which is “EVALUATION OF
LATERAL IMPLANTATION OF PLACENTA AND ITS ASSOCIATION

WITH DEVELOPMENT OF PREECLAMPSIA AND ITS OUTCOME. ”

| have been explained that my clinical findings, investigations, postoperative

findings will be assessed and documented for study purpose.

| have been explained my participation in this study is entirely voluntary, and I can
withdraw from the study any time and this will not affect my relation with my doctor

or the treatment for my ailment.

| have been explained about the interventions needed possible benefits and adversities

due to interventions, in my own understandable language.

| have understood that all my details found during the study are kept confidential and

while publishing or sharing of the findings, my details will be masked.

| have principal investigator mobile number for enquiries.
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I in my sound mind give full consent to be added in the part of this study.

Signature of the patient:

Name:

Signature of the witness:

Name:

Relation to patient:

Date:

Place:

78



S0dd B3 0£3° HofE

Do de / e R, SITe 8T BFFTDHS eSO IBOTINT, AT
“R00IN @eFF YIBBD BPVFTB WD) &503 0b BB DB WTT3

20300300 BT T003R.”

S, 3B B8E@e,BNW), SALTR, B 2353 ab F03TH FoTReFINIY,
SIPVEI OB SIBITMDIYTD &) VLT VeSS, N DoOTLIMHIET oD

/IR ABORTNTS.

85 TSI S, WenabbIZodw SogypearesaN &J,00as,03NE Dot IIT
ABOTUING, D) DD WRDTe IHaLBO T HIVOT &0 SODBTD &)
2R I S;BAR0ONS IF Boword VB S, ST 383 ad e BOead

QeDHHDL).

SR, 0,038 WTEDDS IRAY), DTABNY 590600wN BoIBead) &,03eRTMW

DR B)STROINY BNSIDE DFQBNY 7] SN ISOTINS.

79



3, 00RT BB BoBIDE [N, DU ABTAYRY, PB,ENBIINT )
BoZeeRINYRY BBBDTN T BowBRWTN, I, ISCMYRY,

T023eTerHBT 20T Fod WFFTBBR0BTES.

Q3TEMN I 2P BTN 3IeRB0 el ;0 Joss, /.

<l eﬂz,jasozbdd mﬁcﬁe‘)ﬂ edITew sa; RO d);ﬁ({)\, RSQ DO VORI aoégﬁ

Ae3es.

dreNod Jk:

dreNn Towos:

DJ903:

80



PATIENT INFORMATION SHEET

STUDY TITLE: “EVALUATION OF LATERAL IMPLANTATION OF

PLACENTA AND ITS ASSOCIATION WITH DEVELOPMENT OF

PREECLAMPSIA AND ITS OUTCOME.”

STUDY SITE: R.L Jalappa Hospital and Research Centre, Tamaka, Kolar.

This is to inform you that, you require routine blood investigations and ultrasonography
of pelvis for making treatment plan for you condition that is preeclampsia. The routine
blood investigations and ultrasonography of pelvis is required for the making the
diagnosis of the disease extent of the disease and for planning of the treatment. The

entire finance of the tests will be of your regular treatment.

We are conducting this study to predict the placenta laterality and its association with
the development of preeclampsia and its outcome. If you are willing you will be
enrolled in this study and we will do routine blood investigations and ultrasonography
of pelvis which are required to predict the placenta laterality and its association with
the development of preeclampsia and its outcome. You will receive the standard care

pre and post operatively

This study will help better understand preeclampsia, help in reducing the associated
perinatal morbidity and mortality. It will also benefit other patients with preeclampsia

undergoing treatment in future. You are free to opt-out of the study at any time if you
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are not satisfied or apprehensive to be a part of the study. Your treatment and care will
not be compromised if you refuse to be a part of the study. The study will not add any
risk or financial burden to you if you are part of the study. In case of any complication

during surgery patient will be treated accordingly.

Your identity and clinical details will be confidential. You will not receive any financial
benefit for being part of the study. You are free to contact Dr. RAVEENA K S or any

other member of the above research team for any doubt or clarification you have.

Dr. RAVEENA K S

Mobile no: 9566118673

E-mail id: raveenakethineni95@gmail.com
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KEY OF THE MASTER CHART

Age 1=<20 Years, 2=20-25 Years, 3=26-30 Years, 4=>30 Years
Gravida 1=PRIMI, 2= SECOND GRAVIDA, 3=THIRD GRAVIDA
Placenta 1=Central, 2=Lateral

Mode of delivery

1=LSCS, 2=NVD

Preeclampsia 1=Yes, 2=No

Type of preeclampsia 1=Mild, 2=Severe, 3=NA
Eclampsia 1=Yes, 2=No

IUGR 1=Yes, 2=No

Pprom 1=Yes, 2=No

DIC 1=Yes, 2=No

HELLP 1=Yes, 2=No

Abruptio 1=Yes, 2=No

Fetal outcome

1=IUD, 2=NICU, 3=Still birth, 4=No adverse fetal outcome
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