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ABSTRACT

Background: The primary obstetric challenge, IUFD, is largelgntributed by
placental factors. Our study aims at determinirggdpiathological placental lesions in
IUFD and its association with maternal clinical ddions.

Methods: The study included 100 cases of pregnant womereraafffrom [UFD.
Placenta were collected for histopathological exation. Bits from representative
area were given for processing and slides wereedanith Hematoxyline and Eosin.
Results: Among the 100 cases included in this study theageematernal age group
was 21-25 years and majority of the cases wereigmavida with mean gestational
age of 24 weeks. The average placental weight ®dsgPams. Anemia was the most
common maternal clinical condition observed. Majowf the lesions were in the
category of maternal vascular malperfusion witheteated villous maturation was
the most common histopathological lesion observidte most common placental
lesion observed in cases of gestational diabeteitusewas -calcification and
chorangiosis, with villitis and calcification wergeen more in the cases of pre-
eclampsia. Villous fibrinoid necrosis was seen imjonity of the cases of
hypothyroidism however in anemia and gestationglentgnsion infarction deciduitis
and calcification were most common lesions. Noificant association was observed
between maternal clinical conditions and its effatplacental histopathology.
Conclusion: Our study concludes that placental histopatholddésaons occur in the
case of IUFD. Further studies are required to ilemore causes of morphological
placental lesions.

Keywords: IUFD, accelerated villous maturation, villous filwid necrosis,

anemia,gestational diabetes, hypothyroidigastational hypertension.
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I ntroduction

INTRODUCTION

Intrauterine fetal demise (IUFD) is the most sesiabstetric challenge. Fetal
mortality that occurs after the 20th week of gestais known as intrauterine fetal
death, or IUFD. The frequency of IUFD recorded from western ctestranges
from 4.7 to 12 per 1000 live births, however thevalence documented in India
ranges from 24.4 to 41 per 1000 live birth$n India, there is an exceptionally high
prevalence of maternal clinical risk factors duripgegnancy, such as anemia,

diabetes, hypothyroidism, and hypertension

Approximately 60% of IUFD are thought to have plated causes. Even with
enhanced prenatal screening, IUFD and obstetricpbications are unavoidabl®
Across all gestational ages, antepartum IUFD ardirfactorial and are primarily
caused by placental abnormalitfedhe classification scheme used to report platenta
lesions varies, according to a thorough examinatiotie literaturée’. In view of this
lack of specificity, placental factors causing @uiterine growth disorders have been
reported at a higher rate, and despite studies ftioen same population group
demonstrating the incidence and obstetric compiinatassociated with IUFD, there

is a dearth of literature on these factbts

Presently, the literature has inadequate data wWidings of maternal
conditions influencing placental morphology, aneréh are relatively few studies
reporting placental lesions and their correlatiomhwetal deaths and unexplained
stillbirths. This study therefore seeks to estdibles correlation between clinical
conditions of the mother affecting morphologicalanges in placenta, ultimately

leading to unfavorable pregnancy outcomes.
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Objectives

OBJECTIVES

. To study morphological abnormalities in placentsoagted with intrauterine

fetal demise.

. To determine effect of maternal clinical diseaseplacental morphology and

its association with pregnancy outcome.
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Review of literature

REVIEW OF LITERATURE

EMBRYOLOGICAL DEVELOPMENT OF PLACENTA

The Placenta functions as a temporary extracorpovegan facilitating
communication, nutritional exchange and protecti@tween the growing fetus and
mother®. It originates from the trophoblastic cells, whiate precursor cells of the

placenta in humarfs

A unilaminar single fetal membrane is formed by tihephoblastic cells
during the implantation process. After the blassbdgrmation, they differentiate into

bilaminar membrane, which are necessary for theldpment of chorionic vill{.

The cell borders disappear from the trophoblastlts closest to the decidua.
These cells combine to form multiple layers whict devoid of distinct cell borders
and form a single continuous sheet of cytoplasrh witultiple nuclei’. This formed
tissue is called as the syncytium. This trophomldasayer is known as the

syncytiotrophoblast or plasmodiotrophoblast lalyer

The trophoblastic cells maintain their cell bordassthey create the second
layer, known as the cytotrophoblast or langhansrlayhich is located on the
extraembryonic mesoderm deep within the syncytidnThis distinct outlined single
layer of cuboidal cells is in close proximity toetlextraembryonic mesoderm. These
three components- mesoderm, cytotrophoblast, ancdysigtrophoblast all contribute

to the development of chorionic vill#.

These three layers form the chorion along the dgwedj embryo. Chorionic
villi develop from the chorion and form a choriorsac by the beginning of the 8th

week of intrauterine life and are invaded by Al@otvessels. The structure of the
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chorionic villi varies at different developmentdages. The three types of villi are

seen’®

1. Primary villi: They are formed by a central core of cytotropaebtovered by a

layer of syncytiotrophoblast with adjacent villipggated by inter villous space

2. Secondary villi They are of three layers. The Outer layer ofcgtintrophoblast,
intermediate layer of cytotrophoblast, and an inrdayer of extraembryonic

mesoderni.

3. Tertiary villi: They are similar to secondary villi with fetalobld capillaries

present in the mesodern
The various processes in the formation of vilé ar

1. Formation of Primary chorionic villi : The trabeculae and lacunae are filled with
maternal blood and are arranged radially around hfestocyst which initially
comprise the syncytiotrophoblastic cells. The agohoblasts divide and grow into
each trabeculu5®'® The trabeculus then develops a cytotrophoblasiie and an
outer layer of syncytiotrophoblast. The formed é@lius is known as the primary

villus, and the lacunar space is known as thevilteus space**°

1. Formation of Secondary chorionic villi: The center of primary villi is invaded by
extraembryonic mesoderm. The villi now has a mesodeore covered by
syncytiotrophoblast and cytotrophoblast. This fodns&ructure is called as secondary

villi 7919

2. Formation of Tertiary chorionic villi : The Blood vessels invade the mesoderm

and form the core of each villi. This type of villiknown as tertiary villi.
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The blood vessels of the villi connect with thecalatory system of the embryo. The

villi transport fetal blood, while the intervillowspace transports maternal bldod®

3. Formation of Cytotrophoblastic shell The cytotrophoblast that forms the villi
does not penetrate the entire thickness of theysiyine and thus does not make
contact with the decidua. Each villus syncytiunowas the cytotrophoblast to emerge
from then{®'® The cytotrophoblasts spread out to form a layet tompletely
separates the syncytium from the decidua. This dtion is termed as
cytotrophoblastic shell layer. The cells in thiektproliferate to form the placenta

which further grows in siz&%*°

Decidua Uterine
basalis vessels
Syncytiotrophoblast
Cytotrophoblast
Intervillous Extraembryonic
i space mesoderm
Secondary villi

Extraembryonic )

= [0e%e®
000 @

Syncytiotrophoblast ——
Cytotrophoblast

Primary Allantoic
ﬂ mesoderm diverticulum

FIGURE 1: Formation of Chorionic Villi

(Image source:Singh |, Subhadra D. Inderbir Singh’s Human emloggl Jaypee.

2018;73-97)
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il | Maternal bloqd
CD vessel in decidua
Cyto-

| N P
uoupnoviast

Syncytio-
trophoblast

wiele welalalelalale falale

o lalnlalalale

Maternal blood in
intervillous space

Capillaries in villus

FIGURE 2: Formation of Cytotrophoblastic Shell

(Image source:Singh |, Subhadra D. Inderbir Singh’s Human emhoygyl

Jaypee. 2018;73-97)

ANATOMY OF PLACENTA

The placenta is a discoid organ with fetal and mmaecomponents . It is
consists of two surfaces which are maternal aral fatvo types of cotyledons and a
peripheral margin. At term the placenta weighs apipnately 500gms, with diameter

of 15-20cm and thickness of 3cnt.

Maternal Components The endometrial decidual plate is a contributingtdr of
maternal component of placenta. Maternal side atguita has an uneven and rough
surface. These are known as maternal cotyledonsaendivided into several lobes
"1 The septae extend into the intervillous spaceutsh maternal surface. The base
of the septa are visible as grooves and cotyledppsar as convex areas bounded by
the grooves. The placenta has between 15-20 mataryéedons’ % The anchoring

villi and their branches are present in two to f@ar maternal cotyledon. Fetal
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cotyledons consist of one anchoring villi and itesleoots, the ramus chorii, ramuli

chorii, and floating villi"*%

Fetal components Chorionic plate, also known as chorion frondosismesponsible
for the formation of fetal components. The fetalhmbeane amnion covers the surface,
and the umbilical cord is attached close to itd@erhe fetal surface is smooth and
has an amnion covering over’it. The umbilical cord is attached near its center.
Fetal cotyledons which are 40-60 extensions, eenégn the chorionic plate and
move in the direction of the decidua basafis'> Every fetal cotyledon has a stem
villus chorii that ramifies into several branchesdled ramus chorii, each of which

further subdivides into ramuli chorii in a mann&imato a tree's branchés*2

Their terminal ramifications are referred to as rabrac villi, and they
resemble fingers. Anchoring villi are those that affixed to decidua basalis. Some
are referred to as floating villi because they tfloa the maternal blood that runs

between the villi.

The periphery of placenta displays the fetal meméyravhich is supplied from
the inside out by the decidua capsularis, decidugfalis, chorion and amnion. The

decidua and placenta are expelled after Bitth

TYPES OF PLACENTA

They are classified as follows
A) Depending on the shape of placenta they are dledsis’

1. Discoid : The placenta is round or disc shaped
2. Bidiscoidal: It is made of two discs

3. Oval’.
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4. Triangular’ .

5. Irregular’ .

6. Lobed : Itis divided into lobes

7. Diffuse placenta membranacea : The chorionic \ale present all-round the
blastocyst.

8. Placenta succenturiata: One small part of the ptade separated from the rest of
the placentd.

9. Fenestrated : The placenta shows opehing

10.Circumvallate : The peripheral edge of placentaasered by a circular fold of

decidud’.
B) According to the Insertion of umbilical cord theye alassified a&

1. Normal :Central insertion

2. Paracentrdl

3. Marginal or battledore placenta : The umbilical cas attached to placental
margiry .

4. Velamentous : The Umbilical cord is attached tofétal membrane close to the

peripheral margin of placerita
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Figs 6.23A to D: Types of placenta based on attachment of umbilical cord: (A) Normal; (B) Paracentral insertion of umbilical
cord; (C) Marginal or Battledore placenta; (D) Velamentous

FIGURE 3: Types of placenta

(Image source:Singh |, Subhadra D. Inderbir Singh’s Human emtogyl

Jaypee. 2018;73-97)

Figs 6.22A to J: Types of placenta based on shape: (A) Discoid; (B) Bidiscoidal; (C) Oval; (D) Triangular; (E) Irregular; (F)
Lobed—it divides into lobes; (G) Diffuse or placenta membranacea; (H) Placenta Succenturiata; (I) Fenestrated; (J) Circumvallate

FIGURE 4: Types of placenta based on shape

(Image source:Singh |, Subhadra D. Inderbir Singh’s Human emtogyl

Jaypee. 2018;73-%7
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NORMAL HISTOLOGY OF PLACENTA

A) The placenta in early gestation shows presencérmainching villi growing into
lacunar system which is filled with maternal bloasl gestation progresses. There is
presence of cores of cytotrophoblasts and interabediophoblast involved in further

branching of villi. The villi are lined by inneryar of cytotrophoblasts and outer layer

of syncytiotrophoblast.

FIGURE 5 : Placenta in Early Gestation

(Image source:Young B, Woodford P, O’dowd G, Wheater PR. Wheatéshctional

histology : a text and colour atlas. 6th ed. EdigbuChurchill Livingstone; 2014
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B) Placenta in Term Gestation : The villi are sma#iad show terminal branching.
The villous cores are vascular compared to pladentarly gestation and the lacunae
are seen to be filled with maternal blood. The deatof term placenta is syncytial
knots. It is an aggregation of syncytiotrophoblasiuclei with rim of cytoplasm

without nucleug?.

FIGURE 6 : Placenta in Term Gestation

(Image sourceYoung B, Woodford P, O'dowd G, Wheater PR. Wheaté&rhctional
histology : a text and colour atlas. 6th ed. Edimghu Churchill Livingstone; 2014.

375-76}°
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PHYSIOLOGICAL FUNCTIONS OF PLACENTA

The placenta has the ability to shield the develg@mbryo from infections, certain
xenobiotic molecules, and diseases that affect emsthFurthermore, it secretes
hormones into the circulations of both the mothet the fetus, which impact various
physiological processes such as pregnancy, mesamolifetal growth, and

parturition* .
The physiological functions of placenta are asfol :

1. Transport and metabolism : The placenta transports carbohydrates, amino acids,
lipids, water, vitamins, minerals, inorganic iongygen to the growing fetus. Glucose
from the maternal blood is transported to the fetith the involvement of GLUT

receptors as the fetus has less capacity for geagenesis§**.

During pregnancy, the syncytiotrophoblastic basald amicrovillous
membranes carry amino acids to the developing $o€flne placenta's maternal
surface has lipoprotein lipase, which is able tmedate fats from the lipoprotein
complexes in the mother's plasma circulation. Faétg acids as well as glycerols can
easily cross the placental syncytiotrophoblast nremds. Osmotic and hydrostatic

pressures allow the water to move across the patéh

2) Endocrine Function of Placenta : The placenta produces various endocrine,
paracrine, and/or autocrine factors, such as Bsti®d@produced in conjunction with
the fetal adrenal gland and possibly fetal livd?yogesterone, Human chorionic

gonadotropin (HCG), Human placental lactogétr.

Placental growth hormone is one of several groatidrs (such as insulin like

growth factors | and I, platelet-derived growtletiars, and epidermal growth factor)
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chemokines, eicosanoids, cytokines, and connectiestances, vasoactive autacoids,
Placental-derived Pregnancy-associated proteingiicGwophin-releasing hormone,

Gonadotrophin-releasing hormone, and Thyrotropbleasing hormon">

The progesterone helps in maintenance of pregnandy prevents uterine
contractions. The trophoblasts produces the dimgsicoprotein known as Human
Chorionic Gonadotrophin (HCG), which is primarilecseted into the maternal
circulation. It is mostly produced in the earlpgts of pregnancy, reaching its peak
at around 8 weeks, then declining to low levelstistq at about 12 weeks, before

increasing once more in the later sta¥s->.

The HCG level of more than 25mIU/ml is considerexd significant for
pregnancy and the value less than 5miU/ml is cemedl as negative. It peaks at

about 1000-2000mIU/ml as the gestation progre¥ses

Human growth hormone and Prolactin share simiggitvith human placental
lactogen. The syncytiotrophoblast produces it a@helase into the circulation of the
mother and the fetus. Human placental lactogen tiwme to alter the course of
embryonic development, control intermediary metespol and increase production of
pulmonary surfactant, insulin, adrenocortical hone®y and insulin-like growth

factors'**°.

2) Protective function of Placenta :The placenta protects fetus against circulating
xenobiotic compounds in maternal blood along witpasure to various pathogens
including bacteria, viruses, protozoa. It also astthe physical protective barrier for

the fetust**®
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PLACENTAL ABNORMALITIES

In Intra Uterine Fetal Demise (IUFD), placentahabmalities are frequently
the cause of death. There are uterine artery Dopiilasounds available, but neither
first nor second trimester placental function tesesroutinely used in clinical settings

to accurately predict stillbirth'S.

Promising results are shown by indices and matesesilm pregnancy
associated plasmaprotein-A levels. As a resulgrdiais of placental abnormalities is

frequently made based on placental histologicairémation only after fetal deaffi.
The Amsterdam Criteria 2016 divides the placemsidns into the following":

A. Maternal vascular malperfusion (MVM)*":

1. Retroplacental hematoma.

2. Decidual vasculopathy.

3. Delayed villous maturation.

4. Intraparenchymal hematoma.

5. Accelerated villous maturation

6. Infarction

B.Fetal vascular malperfusion(FVM)":

1. Avascular villi.
2. Villous stromal vascular karyorrhexis.
3. Occlusive and non-occlusive thrombi in fetal vessel

4. 4.Chorangioma.
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Inflammatory lesions'":

1. Chorioamnionitis.

2. Fetal inflammatory response.
3. Villitis.

4. Intervillositis.

5. Deciduitis.
Idiopathic*”:

1. Massive perivillous fibrin deposition (MPVF).

2. Maternal floor infarction (MFI).

MATERNAL ENVIRONMENT AFFECTING THE PLACENTA

Pregnancy related changes to the maternal envinatynsech as hypoxia,
stress, obesity, diabetes Hypertension, Thyroidordexs, toxins, altered diet,
inflammation, and decreased utero-placental bldod,fmight influence the fetus
growth and raise the chance of problems laterfen’fi'®. Placenta being a tissue
with a high metabolic activity, it reacts to thedisruptions by controlling the fetus
intake of oxygen and nutrients as well as the selezf hormones into the circulation

of the mother and fetd€°.

The relationship between the primary clinical feasy both maternal and
neonatal, and the histological examination of tkecgnta, which is categorized in
accordance with the Amsterdam criteria, is donergter to determine the degree to
which this histological examination represents @fdal function and the degree to
which it can be utilized for the prognosis and mion of subsequent

pregnancies’ '8,
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The maternal conditions which can affect the pléeand pregnancy
outcomes are Maternal Anemia in pregnancy, Hypsiben Gestational Diabetes, Pre
Eclampsia, Hypothyroidism, Gestational Thyrotoxisps&ntiphospholipid Syndrome
(APLA), Hemolysis Elevated liver Enzymes Low Platel(HELLP) syndrome,
Coagulopathies, Abnormal placental positions likéacenta Previa, Abruptio

placenta®*®.
LITERATURE SURVEY:
IUFD

Deep JP et akonducted a cross-sectional descriptive study i202€
investigate the prevalence of IUFD in tertiary cdrespitals. 1441 births were
recorded. In the third trimester between 37 andvé2ks had the highest stillbirth
rate (50.61%), with 85.18% of the population wagmployed, 36% of cases were
primigravida, and 46.91% were from 20-24 age groupo were affected.
Hypertensive disorders accounted for 14.81% obladitetric complications, followed

by unexplained cases (13.588%)

Reddy G Thapasya et aFrom September 2014 to September 2016 studied
344 cases of intrauterine fetal death at the Gonem Medical College, Haldwani. In
this series, there are 41.78 IUFD's for every 1B0ths. The three main causes of
IUDs were abruptio placenta, eclampsia, and PErm&e@mum age range for which it
occurred was 21-30. IUFD prevalence peaked in pautbus. The majority of cases
included unbooked emergency admissions. Male gendete up 52% of IUDF s,
while female newborns made up 48%. Less than 2\wadgythe average weight of the
fetuses. Labor pains began spontaneously in 57.66%atients. 42.44% of the

patients had an induced labor. 84.88% of patiet®wlelivered vaginally; 3.77% of
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cases were delivered with outlet forceps; 12.55%¢axes were delivered with an

emergency LSCS. For uterine rupture, laparotomypeaformed”.

Noor N et al conducted prospective observationalydical study A total of
3900 deliveries were reported during the courseh study; 160 of the women

experienced stillbirths.For every 1000 live birttieere were 41 instances of IUFD.

The mothers' most significant age range was bet@68eand 25 years old. The
majority of intrauterine fetal mortality cases wetisscovered between 32 and 36
weeks of gestation. The remaining 48 (30%) womerevw®oked, and the remaining
112 (70%) women were unbooked and had not receawgdprenatal appointments.
Sixty-seven (62%) of the stillbirths had weighedsléhan 2,500 mg. Of the causes
that could be identified, 32 (20%) of the women Isadere pre-eclampsia. This was
established as the most frequent cause of IUFDy anemia ranking in second with
26 (16%) of the women, fever with 10 (6.2%), gestal diabetes mellitus with 7
(5.3%), UTI with 5 (4.1%), abnormal coagulation lwit (3.4%), and abnormal RFT

with 1 (0.6%)*2.

Budal EB et al carried out a study to assess ptatgrathology in both
preterm and post term infants.When compared tg-¢ann and term births, late-term
and post-term babies showed noticeably greates rHtéetal inflammatory response,
clinical chorioamnionitis (CCA), histological choemnionitis (HCA), and transfer to
the newborn intensive care unit (NICU). An adjusttddy revealed a correlation

between HCA and maternal smoking during pregnandyumfavorable outcomés

Sundari Amirthakatesan A et al conducted a studth wabjective of the
research was to examine the histological and gadtssations in the placentas of

fetuses with growth restriction. Sample size was IBfarcts, intervillous thrombus,
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and anomalies of the umbilical cord were the moshrmon gross lesions found. The
two prevalent histological findings were fetal valse malperfusion (FVM) and

maternal vascular malperfusion (MVKf).

Arora D et al conducted a study to investigate @lathical characteristics such
as micro vascular lesions in the placenta of pregpatients infected with SARS-
CoV-2. There were 42 cases .In 19 cases (45%),chiagacteristics of maternal
vascular malperfusion (MVM) were evident. Of then tenstances, 23.8% had
characteristics of fetal vascular malperfusion (FMMesent. Twenty patients (47.6%)
had at least one acute inflammatory pathology (Ati)t, while eighteen cases

(42.8%) had indications of chronic inflammatoryhmiogy (CIP)?.

Feenstra ME et atonducted a randomized control trial study with t@%es
in [IUGR. The pregnant women group had a greatevabeace of chorioamnionitis
and maternal vascular malperfusion (p < 0.05 ardd@1, respectively). There were
no variations observed in the placental weight lacgnta maturation between the
expectant management group and the group that wedeinduction of labor. The
groups did not vary in terms of fetal vascular redlpsion, nucleated red blood cell

count, or villitis of unknown causé.
MATERNAL ANEMIA

Iron deficiency anemia is a prevalent pregnancyditam that affects 20-40%
of expectant mothers. According to the World Heafdinganization, anemia in
pregnancy is present if Hemoglobin (Hb) is lesstha mg/dl and Hematocrit is less
than 31%"?8. The placenta actively contributes to fetal progming throughout the
intrauterine phase. A fully formed villous tree aintbroved capillarization are both

essential for the spontaneous labor and are sfgpiacental maturity®*
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Sinha A et al conducted a cross-sectional deseeigiudy for assessing the severity
of anemia in pregnancy. 200 cases were examine@tyNpercent of pregnant women
had anemia overall, according to results. In acmocd to the World Health
Organization's classification, the majority of anemdividuals (60.5%) fall into the
intermediate severity category. The time of thatfiprenatal visit, gravidity, and
socioeconomic level were the three characteristiaswere considerably linked (P <

0.05) to the occurrence of anemia during pregnahcy

Shi H et alconducted retrospective cohort study. Th&.78% of the 18 948
443 pregnant women, who were between the ages ahd%9, had anemia during
their pregnancy. Of them, 9.04% had mild anemi&2% had moderate anemia, 0.21%
had severe anemia, and 5.90% had anemia of undeésireeverity. Severe anemia
during pregnancy was linked to higher chances efgom birth, severe postpartum

hemorrhage, and placental abruption compared thanohg anemia’
GESTATIONAL DIABETES MELLITUS

The World Health Organization (WHO) states thatdrgtycemia, or elevated
plasma glucose levels, is a complication of gemtafi diabetes mellitus (GDNP. A
plasma glucose reading that is higher than thel usmamol/L (126 mg/dl) and that
increases to 11.1 mmol/L after loading with 75 ggbfcose two hours after an oral

glucose test. (200 mg/dl) is defined as Gestatibibetes Mellitus>3*

Rajput R et al conducted this study to ascertanrhidence of GDM and risk
factors related to it among women utilizing the ANIdic at the tertiary care hospital
in Haryana. 43 (7.1%) of the 607 women who took pathe study were diagnosed
with GDM. An additional 66 women (10.87%) had agknabnormal value. Age,

educational attainment, socioeconomic position,-gregnancy weight and BMI,

Page 19



Review of literature

weight gain, acanthosis nigricans, and a familydnysof diabetes or hypertension

were identified to be risk factors for GDM on biriede analysis®.

Vinoth N et al carried out a cross-sectional sttmlyxamine the risk factors
linked to GDM and its prevalence. In the 164 stddp®pulation, GDM prevalence
was 23.78%. Increased body mass index (BMI) wastanbally correlated with a
higher prevalence of GDM patients. Strong corretatxists between BMI>25 kg/m2
(0.001%). There is a high correlation between ailfafistory of diabetes, a prior
history of GDM (p<0.00001), and macrosomia/largedestational age (LGA) babies.
While parity was not statistically associated wititreased prevalence of GDM
(p=0.358), maternal age beyond 25 years old (0.0043%. Pre-eclampsia and

polyhydramnios were substantially more common inVGmatients™®,
PRE-ECLAPSIA

It has been known that the placenta is essentiathi® development of pre-
eclampsia. It is believed that changes to the iagdeeding the intervillous space are

a significant factor in the origin of pre-eclamp3$ia®

Tandur AN et alconducted a prospective observational study wasedaout

in 2023 at Basaveshwara Medical College in Chirgau583 cases were examined
thoroughly. Pre-eclampsia was present in 91 cas®8${%) and eclampsia in 54
cases (9.26%). Pre-eclampsia and eclampsia werel ftn be connected with risk
factors such as age, primigravida, birth intervale-existing disease, placental
anomalies, multiple pregnancy, prior history, amdtginuria, with a statistically

varying significance level of p=0.00001 to 0.05n@wications included preterm birth,
low platelets, hemolysis, increased liver enzynagsl newborn mortality, as well as

foetal development limitatioft.
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F Kahnamouei et atonducted a cross-sectional study (2015) in whighte
participants (3%) had eclampsia and the remainasgs (55.2%) had pre-eclampsia
(41.7% with severe PE and 55.2% with mild PE). &lales like age, family history,
twin birth, abortion, thrombophilia, infertilityenal failure, and urinary symptoms did

not significantly correlate with the risk of Prelampsia or Eclampsi&.
HYPOTHYROIDISM

Premature labor has been linked to low thyroid fiom; and pre-eclampsia
and fetal growth restriction, two unfavorable pragoy outcomes that may result
from impaired placentation in the early stages astgtion, have been linked to high

thyroid function*4243

Dhanwal DK et al carried out a multi center, cresstional study that
enrolled 2599 pregnant women. 13% of pregnant wonfen= 388) had
hypothyroidism, according to the research poputatising a threshold TSH level of
4.5 plu/ml. By applying the American Thyroid Assm@on guidelines, this
prevalence was significantly greater. Of all pregnaomen (n = 613), 20.74% had
anti-TPO antibodies, while pregnant women with hiagmidism had anti-TPO

antibodies in 40% of cases (n = 155)

Abadi KK et al carried out a cross-sectional staolyexamine the extent of
hypothyroidism and its effects on pregnancy. Themre 23.6% of cases with
hypothyroidism. Preterm birth, hypertension durprg@gnancy, history of recurrent
pregnancy loss, overt diabetes mellitus, and higgeostdism were all linked to

hypothyroidism during pregnanéy;

Page 21



Review of literature

ANTIPHOSPHOLIPID ANTIBODY (APLA) SYNDROME

Antiphospholipid syndrome (APLA Syndrome) is an ammune disease
characterized by the presence of Antiphospholipidtibadies and clinical
manifestations, including anomalies related to pasgy and venous, arterial, or
small vessel thrombotic symptoffé”. Pregnancy-related APLA Syndrome is known
as obstetrical APS (OAPS), and it can manifest with without systemic

symptoms'®4°

Ravindran A et atarried out a study in a tertiary care center enpitevalence
of Antiphospholipid Syndrome in women who had a rppoegnancy outcome. 27
cases or 12.5% of the 216 cases of patients witavarable pregnancy outcomes

were found to be APLA positiv&.

Sahoo G et at conducted an observational study Warch 2020 to March
2021 among pregnant women at the OBG Departmerts, idwhd SUM Hospital in
Bhubaneswar. 25 cases out of 1260 were found te AaPPA syndrome, representing
a 1.98% prevalence rate. With a mean age of 28.82& years, the most common

age group (40%) was 26-30 years 3ld
HELLP SYNDROME

The symptoms of the HELLP syndrome include low gikttcounts, elevated
liver enzymes, and microangiopathic hemolysis. 0Bo2f cases, it makes severe Pre

eclampsia more complicatét®®

Kundaikar SL et al - 400 cases were studied in rotdedetermine the
incidence of HELLP syndrome in pre-eclampsia. Iswligscovered that 9.25% of pre-

eclampsia cases had HELLP syndrome. placental abnug35.14%), acute renal
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failure (16.22%), eclampsia (5.4%), papilledem@d1%0), DIC (5.41%), and maternal
mortality (8.11%)

in cases of HELLP syndrome weree tmain maternal
complications.

Lakshmi NK et al carried out a retrospective analysn 102 cases of
eclampsia and pre-eclampsia.Out of 91 cases ofgesnpsia, HELLP syndrome was

developed in 12 cases. Three of the eleven eclanmgasies had HELLP syndrome
development®.
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MATERIALS AND METHODS

STUDY DESIGN: One year hospital based observatishaly.

STUDY PERIOD: January 01, 2023 to December 31, 2023

STUDY POPULATION: Pregnant women admitted in maitgrnward with
Intrauterine fetal demise (IUFD) at KLE’'s Dr. Praldar Kore Hospital and MRC,

Belagauvi.

INCLUSION CRITERIA:
1. All pregnant women with Intrauterine fetal demiséea 20 weeks of
gestation( second trimester and above).

2. Age more than 18 years.

EXCLUSION CRITERIA:
1. All pregnant women with Intrauterine fetal demigeli' Trimester.
2. All placentas that were from medical termination mfegnancy due to

abnormalities in fetal scan.
METHODOLOGY:

A total of 100 cases of pregnant women who suffevéd intrauterine fetal demise
admitted in maternity ward at KLE's Dr. Prabhakaor& hospital, Belagavi,
Karnataka were selected for the study. An informeitten consent was taken in all

the cases.

The information about the maternal clinical parametand maternal clinical history
was obtained from the patient records from Medr@tords Department, Department
of Obstetrics and Gynecology and Department of dtatly, KLE's Dr. Prabhakar

Kore hospital, Belagavi.
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After obtaining the above information, the placentaf the dead fetuses were
collected in neutral buffered formalin and weretsendepartment of pathology for
histopathological examination. Gross examinatiomifigs were noted and sections
from representative area were taken for processmgembedding. 3-4 micron thick
sections were taken and were stained with routieen&toxyline and Eosin. The

slides were examined for microscopic placentablesi
PLACENTAL LESIONS:

The microscopic placental lesions defined according Amsterdam Placental

Workshop Group Consensus Statement (2016) are

1. Infarction- It is categorized under Maternal vascular malpgdn (MVM).
Ischemia is seen in the villi from the peripherytiie center. Tan, white patches can
also be used to morphologically identify thesedesi Villi are crowded in early
infarcts, and the stromal nuclear staining is I&&rsistent infarcts exhibit nuclear
pyknosis and karyorrhexis together with a lack oflear staining, known as "ghost

villi" 17,56,57.

2.Retroplacental Haemorrhage It is described as a collection of blood on the

placental surface combined with parenchymal caigesr compression.

Microscopically there is presence of hemorrhagesunécidual layer and intervillous

space, along with villous crowding>®>’

3.Accelerated villous maturation-In this condition short and hypermature villi for
the gestational age are observed. It is also @kedsunder maternal vascular

malperfusion. Increased syncytial knots is alseaure along with alternating areas
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of villous crowding and paucity. Sometimes infarat§acent to it can also be seen. It

is a feature of pre-eclampsia, utero placentalffitsency *">%>’

4.Distal Villous Hypoplasia In this condition there is reduction in numberwvifi
compared to stem villi. There are increased syat¥mots with thin and elongated

villi. It is seen in placentas with small for gegtaal age*’>®*’

5.Decidual Vasculopathy In this condition there is damage to the mateantrioles
and spiral arteries. It shows presence of atherd&kignoid necrosis either with

presence or absence of foam cells and mural hypéyr ">’

6.Delayed villous maturation It consists of villi with centrally located calaities

with reduced vasculosyncytial membrane® >’

7.Avascular Villi- It consists of 3 or more foci of 2 to 4 terminallivivith loss of

capillaries with hyaline fibrosi¥**’

8. Chorangiosis It consists of ten or more villi with ten or marepillaries*’®>’

9.Intramural fibrin deposition- Fibrinoid is accumulated subendothelial or

intramuscularly in the fetal blood vessels withcifidation ** %"

10.Villous stromal vascular karyorrhexis- Three or more foci of terminal villi

consisting of karyorrhexis of fetal cefis>*>’

11.Villous fibrinoid necrosis- There is deposition of fibrinoid under

syncytiotrophoblast and outside of the trophobtastisement membrahe®®*’

The statistical analysis was done using SPSS ve&3osoftware and chi square test
was applied for association. For statistical sigaifice, p value of less than 0.05 was

considered statistically significant.
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RESULTS

The study was conducted at KLE’s Dr. Prabhakar Kéwepital Belagavi.

100 cases of Pregnant women admitted in materraty with suspected fetal death
and women experiencing still birth meeting the uisabn and exclusion criteria were
included in the study. Histopathological examinatas placentas was performed and

results are as follows.

1.Age distribution

<=20yrs
>=31yrs 7.00%
16.00%

26-30yrs 21-25yrs
32.00% 45.00%

Mean Age 25.87

Patients within the age group of 21-25 years mauld5%, those with 26-30 years
made up 32% while patients with above 31 yearsgefraade upto 16%. Only 07%.
were less than 20 years of age. The average age2Ww8syears. All cases were

females.
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2. Gravid Status

56.00%

56% of the patients were Primigravida where as 4 multigravida.

3. Gestational Age

Gestational Age Summery
Mean 24.20
SD 4.73

The average gestational age was 24.20 weeks
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4. Consanguinity Status

Consangunous 2
degrae
3.00%

Consanguinous
97.00%

97% showed Non- consanguinity while 3% showed sgciegree consanguinity.

5. Placental weight in grams and Placental area

Summery Placental WEIGHT in grams Placental area

n 100.00 100.00
Minimum 35.00 45.50
Maximum 520.00 720.00
Mean 294.45 262.80
Median 300.00 247.50
Std.Dev. 89.76 109.56
Lower 276.64 241.06
95% CI for mean

Upper 312.26 284.54

The average weight of placenta was 294.45 gramis awerage placental area of

262.80.
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6. Maternal Diseases

Maternal disease conditions Number Percentage
Anemia 53 53.00
Gestational hypertension 29 29.00
Gestational diabetes 28 28.00
Pre-eclampsia 22 22.00
Hypothyroidism 12 12.00
Placenta Previa 3 3.00
Twin pregnancy 3 3.00
HELLP Syndrome 2 2.00
Abruptio placenta 1 1.00
Gestational Thyrotoxicosis 1 1.00

53 % of the patients were Anemic, 29% showed Gestthypertension, 28% of the
cases were of Gestational Diabetes, 22% of thescasee of Pre-Eclampsia, 12%
showed Hypothyroidism, Twin Pregnancy was seen%n 3% of the cases were of
Placenta previa, 2 % were of HELLP Syndrome. Onl% lof the cases were of

Gestational Thyrotoxicosis, Abruptio placenta.
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7. Histopathological Lesions

PERCENTAGE
70%
61% 60%
60%
0,
50% 48%
40%
30% 27% 26%
0,
20% 18% 15%
0% H
Accelerated Infarction Villous Villitis Deciduitis Chorangiosis Calcification Delayed
villous fibrinoid villous
maturation necrosis maturation

W PERCENTAGE

61 % of the cases were of Accelerated villous naditom, 60% showed Infarction,
48% of the cases were of Villous fibrinoid Necrogg% of the cases were of Villitis,
26% showed Deciduitis, Chorangiosis was seen in, 1% showed Calcification.

07% of the cases showed Delayed Villous Maturation.

8. Type of Lesion

MVM-
Combdwed
(MVM-EVM)

wflamma soey

IXar
SO0

MVM
Lalll

37% of the lesions were of Maternal Vascular Maifation(MVM), 22% were of
Fetal Vascular Malformation (FVM), 23% were comlgniesions (MVM+FVM),

18% showed maternal vascular malformation along wilammatory lesions.
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9. Association between status of Gestational diabet@gth Histopathological

placental lesions.
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In the cases where along with placental histopatiicél lesions there was maternal
history of gestational diabetes mellitus, p valuesvobserved to be more than 0.05,
there was no significant association between cagbshistory of gestational diabetes
mellitus and its effect on placenta. In the casdsere along with placental
histopathological lesions there was no maternatotysof gestational diabetes
mellitus, p value was observed to be more than,OtB&re was no significant
association between cases without history of ges@t diabetes mellitus and its

effect on placenta.
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10. Association between status of Pre Eclampsia with Histopathological

placental lesions
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In the cases where along with placental histopatiichl lesions there was maternal
history of pre-eclampsia, p value was observedetoniore than 0.05, there was no
significant association between cases with histdrpre-eclampsia and its effect on
placenta. In the cases where along with placensébpathological lesions there was
no history of pre-eclampsia, p value was obseredoetmore than 0.05, there was no
significant association between cases without rystd pre-eclampsia and its effect

on placenta.
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11. Association between status of Hypothyroidism with ltopathological

placental lesions
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In the cases where along with placental histopatiioal lesions there was maternal
history of hypothyroidism, p value was observed¢omore than 0.05, there was no
significant association between cases with histdryypothyroidism and its effect on
placenta. In the cases where along with placensébpathological lesions there was
no history of hypothyroidism, p value was obsert@de more than 0.05, there was
no significant association between cases withostiohy of hypothyroidism and its

effect on placenta.
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12. Association between status of gestational hyperteos  with

Histopathological placental lesions
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In the cases where along with placental histopatiical lesions there was maternal
history of gestational hypertension, p value waseoted to be more than 0.05, there
was no significant association between cases vigtiory of gestational hypertension
and its effect on placenta. In the cases wheregaldth placental histopathological
lesions there was no history of gestational hypesitn, p value was observed to be
more than 0.05, there was no significant associdietween cases without history of

gestational hypertension and its effect on placenta
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13. Association between status of Anemia with Histopatilogical placental

lesions
70%
ply 55% 57% 54% 52% 57% 58% 56% $3%
a

so% as% ] 4ax ° a8% a3 a2% B 44% a7%

0%

30%

20%

10%

o%
z = ) a o= '~ v 4
2q S ° s s s 8= Eg
#o A a - - A O 3
< ? -~ -~ s a -~ z Q °Q
- 2 = z -] = o 23 G a
€ : > 5 3§ 5 &= 2

=
g g & 3
a

In the cases where along with placental histopatiioal lesions there was maternal
history of anemia, p value was observed to be rii@e 0.05, there was no significant
association between cases with history of anemditneffect on placenta. In the
cases where along with placental histopathologesibns there was no history of
anemia, p value was observed to be more than @@¥e was no significant

association between cases without history of anamikits effect on placenta.
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GROSS IMAGES
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FIGURE 17 : GROSS IMAGE OF PLACENTA SHOWING AREAS O F

INFARCTION
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FIGURE 18 : GROSS IMAGE OF PLACENTA SHOWING AREAS OF

HEMORRHAGE
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FIGURE 19 : GROSS IMAGE OF PLACENTA SHOWING AREAS O F

HEMORRHAGE
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FIGURE 20 : Placenta showing Accelerated villous ntaration (100X)

FIGURE 21 :Placenta showing AVM with increased syngtial knots(200X)
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FIGURE 22 : Placenta showing Giant syncytial knotg400X)

FIGURE 23 : Placenta showing Areas of Calcificatior{40X)
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FIGURE 24: Placenta showing Areas of Calcificatior{200X)

FIGURE 25: Placenta showing Areas of Infarction(20)
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FIGURE 26: Placenta showing areas of infarction anaalcification(400X)

FIGURE 27: Placenta showing Chorangiosis(40X)
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FIGURE 28 : Placenta showing Chorangiosis (400X)

FIGURE 29: Deciduitis- Placenta showing neutrophik infiltrate in decidual

layer (200X).
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FIGURE 30 : Fibrinoid necrosis of vessel wall (400X
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FIGURE 31 : Villitis-Placenta showing neutrophilic infiltrate in villi and

intervillous space(200X).
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FIGURE 32- Villitis-Placenta showing neutrophilic infiltrate in villi and

intervillous space(400X).

FIGURE 33- Placenta showing villous fibrinoid necrais (200X).
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FIGURE 34 - Placenta showing villous fibrinoid necosis (400X).
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DISCUSSION

The placenta is a vital organ necessary for thed fgbwth in-utero. In present study
total 100 placentas were studied for histopathckllgiexamination and their
association with maternal diseases was evaluated. study included all pregnant

women who suffered with intrauterine fetal demisesecond trimester and above and

of age more than 18 years.

1. Age Distribution

In the present study the most common age groupadxdevas 21-25 years with mean
age of 25.87 years. These results are consisteénttiae study done by Sharma S et

al®® Saha D et a° Shobharani MS et &, Borade PD et &t

TABLE 4
Studies Sharma S et Saha D et al| Shobharani MS| Borade Present

al et al PD et al Study

Year 2021 2019 2020 - 2024
<=20 years 7.9% 11.7% - - 7%
21-25years 46.5% 40% 48% (18-25yrs) 49.49% 45%
26-30 years 32.5% 29% 36% - 32%
>31 years 13.2% 12.38% 16% - 16%
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2. Gravidity

56% of the cases in the current study were primides and 44% were multigravida
which is comparable to the study by Patil NJ e¥aivhere primigravida accounted

for 53.8% of the cases.
3.Gestational Age

In this study the mean gestational age were 24&¢ks The study done by Meena L

et al®®

also showed similar results (20-25 weeks).
4. Consanguinity

In the present study 3% showed second degree aguiséy and 97% showed Non-

consanguinity. It is similar to the study done bgniévi JV et af.

TABLE 5
Studies Kanavi JV et &l Present Study
Consanguinity 6.3% 3%
Non- Consanguinity 93.7% 97%

5. Placental weight

In the present study mean placental weight obsemasd294.45 grams. It is similar to

the study done by Manocha A et'aind Patil NJ2
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TABLE 6

Studies

Manocha A et al

Patil NJ

Present Study

Placental weight

255 grams

200-500 gram

294grams

6. Maternal diseases in pregnancy

In the present study maternal anemia was foundetohb most common maternal

disease followed by gestational hypertension, ¢esi diabetes, pre-eclampsia,

hypothyroidism. Conditions like placenta previastg¢ional thyrotoxicosis, HELLP

syndrome, abruptio placenta were seen in smalepggiges.

It is comparable with the study done by the follogyi

TABLE 7
Conditions Studies Cases | Present study
Maternal Anemia Suryanarayana R etal 62% 53%
Karale A et al 20.2%
Shravya MK et al 11.67%
Gestational Hypertension Loverro MT etal | 23 (8.2%) 29%
Singh N et al 5.3%
Sahoo G et al 1.35%
Gestational diabetes Loverro MT et al | 44 (15.6%) 28%
Noor N et al 10.81%
Singh N et al 24%
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Pre-eclampsia Patel S et al 27 (33.7%) 22%
Meena L et al 23.68%
Tandur AN et al 15.6%

Hypothyroidism Kumar R et al 32 % 12%
Mogan KA et al 43.7%

Placenta Previa Korde NV et al 7 (2.3%) 3%

Twin pregnancy Chaudhary V et al 1.86% 3%

HELLP syndrome Hudda S et al 1% 2%
Lakshmi NK et al 13.18%

Abruptio placenta Korde NV et al 21.9% 1%
Kundaikar SL et al 35.14%

Gestational Thyrotoxicosis Kumar R et al 2.3% 1%

Anemia was the most prevalent maternal diseasaristady, which is comparable to
the study done by Suryanarayana R &t &larale A et &°,Shravya MK et &F ,
which was found in 62% ,20.2%,11.67% of cases wsdy. A study by Loverro
MT et af”,Singh N et & Sahoo G et & indicated that the rates of gestational
hypertension were 8.2, 5.3%, 1.35% which were mess as compared to our study.
Variations in sample size, inclusion and exclustoiteria compared to the current
study can account for this discrepancy. In our\stihe cases of gestational diabetes
were observed to be 28% which is comparable tcstidy done by Loverro MT et
al®”, Noor N et & Singh N et & which were 15.6%,10.8% and 24% respectively.
Our findings of 22% of pre-eclampsia cases wasisterg with Patel S et §|Meena

L et af®, Tandur AN et & which reported 33.7%,23.68%,15.6% of cases of pre-
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eclampsia respectively. Our findings regarding sask hypothyroidism was 12%
which was lesser than the study conducted by KuRnar al® and Mogan KA et af*
which revealed to be 32% and 43.7% case rate obthypmidism respectively,
however the case rate of gestational thyrotoxicesis similar with our finding of
1%. Differences in prevalence of the disease coetpdo the current study can
account for this discrepancy. Our findings regagdoases of placenta previa were
similar with the study conducted by Korde NV €£4P.3%), however their and study
by Kundaikar SL et af revealed a higher of cases of abruptio placent@%2land
35.14% respectively. Dissimilarity in inclusion aegclusion criteria compared to the
current study can account for this discrepancy. @uding regarding HELLP
syndrome cases was of 2% and were comparable tstublg done by Hudda S et al
3 whereas study done by Lakshmi NK ef%tevealed higher value of 13.18% than
our finding of 2%. Difference in the prevalencetioé disease compared to our study
can account for this discrepancy. Our study anduGhary V et al’* study had a

comparable number of twin pregnancy cases 2% &&¥drespectively.
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7 .Histopathological lesions

TABLE 8

Lesions Studies Spinillio Gunyeli | et al Present

A et al study
Jaiman S et al
AVM 20% 77.8% - 61%
Infarction 35% 6.5% 57.7% 60%
VFN - - 53% 48%
Villitis 10.5% 3.7% 39% 27%
Deciduitis 39.2% - - 26%
Chorangiosis - - - 18%
Calcification - - - 15%
Delayed villous 31% - 2%
maturation

The most common placental histopathological lesmmd in our study was AVM
(61%),which was similar to the study done by SpmiA et al " (77.8%). Our
findings regarding AVM differed than the study ddneJaiman S et Z&where it was
found to be 20%. In our study infarction, villitielayed villous maturation were 60%,
27% ,2% respectively, which differed than the stutbne by Jaiman S et &
Greater sample size compared to the current stadyaccount for this discrepancy,
however our findings of deciduitis(26%) was similaith the study(39.2%). Our
findings regarding VFN ,infarction and villitis waeund to be 48%, 60%, 27%
respectively, which were similar to the study dbgeGunyeli | et al” 53%,57%,39%

respectively.
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TABLE 9 : Type of lesion

Type of lesion Studies Present study

MVM 30% Manocha A et al 37%

58.4% Kulkarni VG et al

81.3% Tess EK et al

82% Guo X et al

FVM 6% Manocha A et al 22%

19% Kulkarni VG et al

85.2% Tess EK et al

Combined (MVM+FVM) 10%Manocha A et al 23%

MVM + Inflammatory 18% Manocha A et al 18%

In accordance with our findings where maternal ukscmalperfusion was observed
in majority of the cases(37%), studies by Manochat/al®, Kulkarni VG et al’®,
Tess EK et & and Guo X et af° also found MVM was the most prevalent lesion at
30%, 58.4%,81.3%, 82% respectively. Our findinggarding MVM+ inflammatory
lesion of 18% was similar to the study done by MaroA et a® (18%). Similar to
our findings, the study conducted by Kulkarni VGaéf® observed that 19% of the
lesions were FVM, however studies done by Tess €4 €(85.2%) and Manocha A

et al® (6%) differed from our finding of 22%. More numbef sample size in the

study by Tess EK et Alcan account for this discrepancy.
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TABLE 10. Association between gestational diabetesd placental lesions

Studies Huynh et Patil SS et| Natarajan| Daskalakis Lai YM | Present
al al L etal Getal et al study
Calcification - - - - - 33%
Chorangiosis 38.1% - 1% 40% 18.5% 33%
AVM - - 3% - 42.8% | 31%
VFN - 57.1% - 82.5% - 29%
DVM - - - - - 29%
Deciduitis - - - - 1.9% 23%
Villitis 38.1% - - - 14.8% | 22%
Infarction 15.9% - 2% 17.5% 1.9% 22%

In our study placentas showing histopathologicaioles with history of gestational
diabetes, infarction was seen to be 22%, study tgrieuynh et af’, Daskalakis G et

al ¥, Natarajan L et &, Lai YM et al® showed 15.9%,17.5%, 2%,1.9% respectively
which was not consistent with our findings. Thisatirdance can be explained by
difference in sample size compared to the currertys Chorangiosis was observed
to be 38.1%, 40%, 18.5% which is similar to ourdgtuOur findings regarding VFN
were 29%, study done by Patil SS ef°ahowed increased presence of VFN than in
our finding which can be explained due to differeme study design than our study.
AVM of 42.8% by Lai YM et al® was consistent with our study. Our study also
observed cases where placental lesions of infar¢@8%), AVM (69%), VEN (71%),
villitis (78%), DVM(72%), deciduitis (77%), choraiugis (67%) calcification(67%)
were present but there was no history of materaatagional diabetes, indicating no

significant association between gestational diabatel its effect on placenta.
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TABLE 11. Association between Pre-eclampsia and gtental lesions.

Studies Gore CR et Genest DS| Vijayalakshmi| Freedman| Present
al et al B et al Aetal study
Calcification| 36.7% - 35% - 33%
Villitis - 6% - - 33%
Infarction 66.7% 44% 48% 28.6% 28%
Chorangiosis  38.1% 6% - 2.9% 28%
Deciduitis - - - - 27%
VEN - - - - 23%
AVM - 32% - 93.7% 21%

DVM - - - ; 0%

In our study placentas with histopathological lesi@and a history of pre-eclampsia
indicated an infarction rate of 28%, studies by &06R et af® and Genet DS et &f
and Vijayalakshmi B et &f reported higher rates of 66.7%, 44%, 48% respelgtiv
However our findings were similar to the study ddnyeFreedman A et & (28%).
Variations disease prevalence compared to the rusteidy can account for this
discrepancy. In accordance with our study, calatfan and chorangiosis were found
to be 36.7% and 38.1%, respectively in the studgedby Gore CR et d° As
compared to our findings of AVM(21%) it was repafrtbigher in the study by
Freedman A et al(93.79). Greater sample size of 728 in the study by Freedf

et al®® compared to the current study can account fordisisrepancy.

Our study also observed cases where placentalnkesb infarction(72%), AVM
(79%), VEN(77%), villitis(67%), DVM(100%), decidisi{73%), chorangiosis (72%)
calcification(67%) were present but there was ratony of maternal pre-eclampsia,

indicating no significant association between ks@psia and its effect on placenta.
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TABLE 12: Association between Hypothyroidism and phcental lesions.

Studies Garg P et al Bargunam P et al|  Present study
VFN 41.5% - 15%
Deciduitis - - 15%
AVM 11.6% 14.8% 13%
Infarction - 11.5% 13%
Chorangiosis - - 11%
DVM - 1.6% 7%
Villitis - - 7%
Calcification 4.66% 6.67% 7%

Our placentas exhibiting histopathological abndiiiea and a history of

hypothyroidism showed AVM of 13% and calcificatioh 7% which was consistent
with study done by Garg P et #l and Bargunam P et . Comparable to our
findings of VFN(15%) the study done by Garg P et’abbserved VFN was higher
than our finding. More number of samples includedsiudy done by Garg et &
compared to the current study can account fordisisrepancy. Infarction in the study
by Bargunam P et df was consistent with our study. Our study also oleskcases
where placental lesions of infarction(87%), AVM(8),%%FN(83%), villitis(93%),
DVM(72%), deciduitis (85%), chorangiosis(89%) chtition(93%) were present but
there was no history of hypothyroidism, indicatimg significant association between

hypothyroidism and its effect on placenta.
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TABLE 13 : Association between Gestational hypertesion and placental lesions.

Studies Panday A etSamaddar A Bar PK etall Ahmed M Present
al et al etal study
DVM - - - - 57%
Calcification 58.7% 44% - 50% 50%
Chorangiosig - - - - 42%
Infarction 50% 46% 12.5% 59% 31%
AVM 80.9% - - 77.27% 30%
VEN 61.90% - 100% 63.6% 27%
Villitis 52.3% - - - 23%
Deciduitis - - - - 19%

The percentage of placentas in our study that hsibgathological lesions and a
history of gestational hypertension, infarction, MVVFN, or villitis was 31%, 30%,
27%, and 23%, respectively. This percentage wasdaa be lower than in the study
conducted by Panday A et but the calcification rate of 58.7% was compagabl
with our finding. Lesser sample size in the studpelby Panday et & compared to
the current study can account for this discrepaSimilar to our finding, study by
Ahmed M et af® And Samaddar A et & showed infarction and calcification rates of
59%, 50%, 44%, 46% respectively. Compared to adirfigs study done by Bar PK
et al® revealed infarction(12.5%) lesser than our stiigcordance in study design
and sample size can account for this discrepancy. Sudy also observed cases
where placental lesions of infarction(70%), AVM(7QWFEN(73%), villitis(77%),
DVM (43%), deciduitis(82%), chorangiosis (58%) dfidation(50%) were present
but there was no history of gestational hypertansimdicating no significant

association between gestational hypertension areffgct on placenta.
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TABLE 14 : Association between Anemia and placentdesions.

Studies Ramteke Gebremeske|l Sudele | Malinowski| Mondal | Present
R et al Tetal Detal | AKetal | GCetall study
Deciduitis - - - 8% 58%
AVM 70% 81.8% - 22% 83% | 57%
Chorangiosis 60% - - 3% 56%
Infarction - - - 18% 55%
Calcification - 72.2% 60% - 40% | 53%
Villitis - - - - 48%
VFN 60% - 13.3 - 27% | 46%

DVM - - - 6% 7%

AVM was found to be 57% in our analysis of placentgith histopathological
abnormalities and a history of anemia, this wasalisred to be lower than in studies
conducted by Gebremeskel T efahnd Ramteke R et & and Mondal GC et af.
Compared to our findings studies done by Gebrendske al*® , Sudele D et &b,
Mondal GC et af® revealed calcification of 72.2%,60%, 40% respetyi and VFN
of 60%, which was observed to be higher than oudystThe differences in study
design and sample size can account for this diao@p Compared to our findings
regarding DVM, it was similar in the study by Madinski AK et al'® (6%). Our
study also observed cases where placental lesibirdawction(45%), AVM(43%),
VFN(54%), villitis(52%), DVM(57%), deciduitis(42%), chorangiosis (44%)
calcification(47%) were present but there was nstdny of maternal anemia,

indicating no significant association between ameamd its effect on placenta.
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SUMMARY

This was an observational study of 100 cases framuaky 01, 2023, to

December 312023 and was conducted in Department of Patholdgi(AHER's

Jawaharlal Nehru Medical College and Dr Prabhal@eKdospital Belagauvi.

The aim of this research was to examine the moqggickl abnormalities in

the placenta in cases of intrauterine fetal deatt their correlation with maternal

clinical conditions. The following are the sige#int results :

Majority of the cases belonged to the age groug2years.

The mean gestational age observed was 24 weeks.

Majority of the cases were primigravida.

3% of the cases showed second degree consanguinity.

The mean placental weight observed was 294 grams.

Anemia was the most common maternal clinical comdibbserved with 53% of

the cases.

The most common placental lesion observed was exatet villous maturation

in 61% of the cases.

Majority of the cases belonged to category of mmater vascular

malperfusion(37%).

The most frequent placental lesions seen in inswraf gestational diabetes

mellitus were calcification (33%)and chorangiosB¥(g.

Page 60



Summary

e Villitis(67%) and calcification(67%) were seen t@ bmore common in pre-

eclampsia patients.
e The majority of hypothyroidism patients showedouik fibrinoid necrosis(17%).

e In cases gestational hypertension the two most ammnfesions were

calcification(50%), DVM (57%).

e In cases of anemia the most common lesions seea deriduitis(58%) and

AVM(57%).

e There was no significant association between mak&imical conditions and its

effect on placental histopathological lesions (5.
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CONCLUSION

The results of this research indicate that pladentaphological lesions occur
in IUFD cases. The majority of MVM lesions were ntited, with Accelerated
villous maturation being the most prevalent plaakmésion and Delayed villous
maturation being the least common. Anemia was riest prevalent clinical
condition in mothers investigated, whereas abruplkieenta was the least common.
The most frequent placental lesions seen in ins&if gestational diabetes mellitus
were calcification and chorangiosis; villitis andlaification were seen to be more
common in pre-eclampsia patients. The majority ygdthyroidism patients showed
villous fibrinoid necrosis, whereas in anemia armbtgtional hypertension the two

most common lesions were deciduitis and infarctuith calcification.

Maternal clinical diseases did not significantly rretate with placental
histopathological abnormalities. In situations vehtdre maternal clinical history is not
relevant, more investigation is required to idgntifie etiology of morphological
anomalies. Studies using immunohistochemistry aegrofiling may hold the key

to the future.
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LIMITATIONS

1. There was no significant association between mateilmical conditions and
its effect on placental morphology, this can oatue to smaller sample size in
our study.

2. Further studies with immunohistochemistry markerplacental endothelial
immaturity to determine placental pathology conttibg to fetal death could

be done in future.
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ANNEXURE-I INFORMED CONSENT

KAHER'’s JNMC, BELAGAVI

‘MORPHOLOGICAL ABNORMALITIES IN PLACENTA ASSOCIATED
WITH INTRAUTERINE FETAL DEMISE - A HOSPITAL BASED

OBSERVATIONAL STUDY”

Name of Student/Principal Investigator: Dr

Name of Guide/Co Investigators: Dr.

Objective: You are being asked to enroll as per the eligibditteria for participation
in this study. The purpose of this study is to depdacental abnormalities in cases of

fetal death.

Explanation of procedureDuring this study, placenta would be collected for
Histopathological examination to detect abnornegitiThe principal investigator of

the study i4PG) under the guidance of

If you agree to enroll yourself in this study, ygathological and biochemical reports

will be used for research purpose.

Withdrawal from participation in the study: Participation in this study is
voluntary. You will be free to decide whether @rficipate in this study or continue
participation once enrolled. In case you decidevithhdraw your participation, you

are free to do so. However, please convey theidedis the principal investigator.

Possible benefits from participating in the study: You will/will not have nor get
any benefits by participating in this study. Theéadgathered will help the population

at large.
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Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentialdaonly processed or aggregated

data will be used for publication.

Financial incentives: You will not receive any payment for participatim this

study.

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisieedscientific purposes and or

presented to scientific groups. However, your iigmvill never be revealed.

Questions: In case of any questions with regard to this stydy, are free to contact:

Dr. Postgraduate , Department of PatkipldgN. Medical College,
Belagavi. Dr. Professor, Department tfiddagy, J.N. Medical College,
Belagavi. Ph No : EMAIL:

If you have any question or complaints with regerdour right as study participant
you may contact Dr Harsha Hegde, Chairperson, &tlsiemmittee of JINMC, 0831-
2473777 Extension 4052.egal rights: By signing this consent form, we are not

waving any of your legal rights.
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ANNEXURE |l - PROFORMA

MORPHOLOGICAL ABNORMALITIES IN PLACENTA ASSOCIATED
WITH INTRAUTERINE FETAL DEMISE - A HOSPITAL BASED

OBSERVATIONAL STUDY

Pregnant women admitted in labor ward with fetadtdeand still birth at KLE’s Dr.

Prabhakar Kore Hospital Belagavi are included is study.

This study will include 92 women with fetal deatidestill birth.

This study is prospective cross sectional studyal@allected would be comprised of

name, age, sex, Clinical History.

The placentas of the dead fetuses and still bighlevbe collected for the

Histopathological examination. The information abthe clinical parameters would

be obtained from Department of Pathology, KLE'sHPabhakar Kore Hospital.

PATIENT DETAILS

Name : Sex:

Age :

IPno:

Brief Clinical history: Gravida Parity  \& Birth Abortion
HYPOTHYROIDISM GESTATIONAL HYPERTENSION
GESTATIONAL DIABETES IUGR

TORCH INFECTION MULTIFETAL GESTATION

PRE ECLAMPSIA OLIGO/POLY HYDRAMNIOS

ABRUPTION PLACENTA
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ANNEXURE Il

HEMATOXYLIN AND EOSIN STAIN REAGENTS

1. Erhlich’s Haematoxylin solution
2. Eosin Y solution 1%

3. 1% acid alcohol solution
HEMATOXYLIN AND EOSIN STAIN — PROCEDURE

1. Deparaffinise the tissue sections in xylene (Xylérfer 5 minutes + Xylene 2
for 5 minutes.)

2. Subject the tissue section to water through redugiades of alcohol (90%
alcohol for 5 mins + 70% alcohol for 5 mins)

3. Keep it in Hematoxyline for 8 to 10 minutes.

4. Rinse it in tap water for 2 mins.

5. Differentiate with 1% acid alcohol for 10 sec.

6. For bluing - place in tap water for about 10 misute

7. Counter stain by Eosin 1-2 minutes.

8. Rinse in water.

9. Dehydration increasing grades of alcohol (70% abttdbr 30 sec + 90%
alcohol for 30 sec)

10.Clearing is done by Xylene (Xylene 1 for 5 mins ylefie 2 for 5 mins

11.Mount it with Dibutylphalate Polystyrene Xylene (RP
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AVM

DV

DVH

DVM

FVM

IFD

MVM

VEN

VSK

ANNEXURE 1V -KEY TO MASTER CHART

Accelerated villous maturation

Decidual vasculopathy

Distal villous hypoplasia

Delayed villous maturation

Fetal vascular malperfusion

Intramural Fibrin deposition

Maternal vascular malperfusion

Villous fibrinoid necrosis

Villous stromal vascular karyorrhexis
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ANNEXURE 5- MASTER CHART

. Current . Pre . ] . .
Sr. Age/ Obstetric - . Type of Gestational . - Gestational Twin Placenta| Abruptio| HELLP . Gestational
No Autopsy sex Score Consanguinity GeﬁAa;Lonal Termination diabetes Ed aer‘nps Hypoﬂrglr0|d|s Hypertension | Pregnancy APLA Previa | Placenta | Syndrome Anemia Thyrotoxicosis
1 11 20/F | Primigravida Consanguinous | - 35weeks 1 Spontaneous Yes (HbAle Yes No Yes (1467100 No No No No No No No
2 degree day 6.5%) mmhg)
.- . Non- 22 weeks 3 Yes(TSH5.15 No (110/80 Yes(Hb9
2 12 22/F | Primigravida Consenguinous days Spontaneous No No lwml) mimhg) No No No No No mg/d) No
Non- No (HbAlc Yes (160/100 Yes (Hb
3 14 23/F G3P1L1 Consenguinous 26 weeks Spontaneous 4.7%) Yes No mimhg) No No No No Yes 10.6 mg/dl) No
4 16 22/F | Primigravida Nonj 13 weeks 4 Spontaneous No No No No No No Yes No No No No
Consanguinous day
5 17 19/F | Primigravida Nonj 36 weeks 2 Spontaneous No No No No No No No No No Yes(Hb 10 No
Consanguinous days mg/dl)
- . Non- 24 weeks 4 Yes Yes(Hb 8.8
6 21 28/F | Primigravida Consenguinous days Spontaneous No No No No (DCDA) No No No No mg/dl) No
7| 2 | 22F | eGPl Non- 1oweksl | o intaneous No No No No No No No No No |Yes(HbES No
Consanguinous day mg/dl)
8 23 27/F | Primigravida Nonj 37 weeks 6 Spontaneous No No No No No No Yes No No No No
Consanguinous days
Non- 19 weeks 2 Yes (Hb
9 27 26/F G2P1L1 Consanguinous day Spontaneous No No No No No No No No No 10.7 mgidi) No
10| 31 | 23F | GsplA2 Non- 25weks3 | o inaneous No No No No No No No No No No No
Consanguinous days
11 33 22/F | Primigravida Nonj 22 weeks 1 Spontaneous No No Yes No No No No No No No No
Consanguinous days
Non- 22 weeks 6 Yes (Hb
12 34 33/F G5P4L4 Consanguinous days Spontaneous No No No No No No No Yes No 10.4 mg/dl) No
13 42 27/F | Primigravida Nonj 18 weeks 6 Spontaneous No No No No Yes No No No No No No
Consanguinous days
S Non- 27 weeks 3 Yes
14 43 27/F | Primigravida Consenguinous days Spontaneous No No No No (DCDA) No No No No No No
15| 44 | 26F | GePlLL Non- 2T weks4 | o ntaneous No Yes No Yes (146100 No No No No No No No
Consanguinous days mmhg)
. . Non- 19 weeks 6 Yes Yes(Hb
16 46 27/F | Primigravida Consenguinous day Spontaneous No No No No (MCDA) No No No No 10.6 mg/d) Yes(TSH 0.01)
17| 47 | 22F | GerPlL1 Non- Bweksl | o inaneous No No No No No No No No No |Yes(HbES5 No
Consanguinous day mg/dl)
. . Non- 16 weeks 5 No (HbA1lc No (112/76 Yes(Hb9.7
18 49 36/F | Primigravida Consenguinous days Spontaneous 5.5%) No No mmhg) No No No No No mg/dl) No
Yes(
19| 50 | 22F | Primigravida Non- S2wesksl | o nianeous No 160/110 No Yes (1601110 No No No No Yes No No
Consanguinous day mimhg) mmhg)
20| 55 | 19F G2A1 Non- 1Bwesksl | o ntaneous | NO(HOALC |, No No (124/74 No No No No No No No
Consanguinous days 5.6%) mmhg)
21 57 38/F | Primigravida Nonj 21 weeks 6 Spontaneous No No No No (116/72 No No No No No Yes(Hb 9.9 No
Consanguinous days mmhg) mg/dl)




Non-

19 weeks

No (118/72

22 58 28/F G4P1L1A1 ] Spontaneous No No No No No No No No No No
Consanguinous 5day mmhg)
Non- 21 weeks 4 No (110/80 Yes(Hb
23 60 21/F G2P1L1 Consanguinous days Spontaneous | No (PPBS 70) No No mmhg) No No No No No 10.2 mgdl) No
Yes(
24| 63 | 19F | Primigravida Non- 26weks | gtaneous | No (FBS70) | 1601106 No Yes (1601106 No No No No No Yes(Hb No
Consanguinous 4days mmhg) mmhg) 10.1mg/dl)
S Non- No (HbAlc No (110/76 Yes(Hb9.9
25 66 24/F | Primigravida Consanguinous 22 weeks Spontaneous 5.7%) No No mimhg) No No No No No ma/dl) No
Yes(TSH 1.15
. . Non- 22 weeks 5 No (DIPSI 84 No (128/74 Yes(Hb
26 67 36/F | Primigravida Consenguinous days Spontaneous mg/d) No Iu/mI)Rzlc on mmhg) No No No No No 10.4 mg/di) No
Yes(TSH 2.79
27| 68 | 20F G3AL Non- 20wesks | Spontaneous | NOHPALC o | wmykicron|  NO (1674 No No No No No No No
Consanguinous 5.1%) Rx mmhg)
R Non- No (HbAlc No (110/70 Yes(Hb 8.5
28 69 25/F | Primigravida Consanguinous 18 weeks Spontaneous 5.4%) No No mmhg) No No No No No m/dl) No
Non- No (DIPSI 68 No (118/74 Yes (Hb
29 71 22/IF G3P1L1 Consanguinous 33 weeks Spontaneous ma/dl) No No mimhg) No No No No No 10.6 mgdl) No
Non- 24 weeks 4 Yes(TSH6.12| No(114/74 Yes (Hb
30 73 23/F G2A1 Consanguinous days Spontaneous No No ) mmhg) No No No No No 10.6 mg/dl) No
3| 77 | 34F | GoreL2 Non- 2weks2 | o naneous |NOPIPSIIITH o No No (110178 No No No No No |Yes(HbIsG No
Consanguinous days mg/dl) mmhg) mg/dl)
Non- 23 weeks 5 No (HbAlc No (128/80 Yes(Hb 9.6
32 80 29/F | G3P1L1Al1 Consanguinous days Spontaneous 5.7%) No No mmhg) No No No No No myd) No
33| 81 | 30F | GorlLL Non- 21weeks3 | o nianeous No No No No (112178 No No No No No |YesHBT7 No
Consanguinous days mmhg) mg/dl)
Non- 16 weeks 3 No (HbAlc No (112/72 Yes(Hb
34 86 27IF G2P1L1 Consanguinous days Spontaneous 4.7%) No No mmhg) No No No No No 10.7 mg/dl) No
35 87 24/F | Primigravida Nonf 2B weeks5 Spontaneous No No No No No No No No No Yes(Hb 7.6 No
Consanguinous day mg/dl)
Non- Yes(Hb
36 90 24/F | G3P1L1A1 Consanguinous 22 weeks Spontaneous No No No No No No No No No 10.1mg/di) No
Consanguinous| 23 weeks 2 No (DIPSI 103 Yes(Hb
37 91 24/F G2P1 2 degree days Spontaneous myd) No No No No No Yes No No 10.6 mg/dl) No
38| 92 | 20F G2F2 Non- 22weeks | Spontaneous No No No No (112180 No No No No No No No
Consanguinous mmhg)
39 93 25/F | Primigravida Nonf 23 weeks 6 Spontaneous No No No No No No No No No No No
Consanguinous days
R Consanguinous| 20 weeks 3 No (DIPSI 87 Yes(Hb9.9
40 94 20/F | Primigravida 2 degree days Spontaneous mg/dl) No No No No No No No No m/dl) No
41 98 21/F | Primigravida Nonf 22 weeks 2 Spontaneous No No No No No No No No No No No
Consanguinous days
R Non- 21 weeks 3 Yes (Hb
42 101 32/F | Primigravida Consanguinous days Spontaneous No No No No No No No No No 10.6 mgdl) No
3| 102 | 25F G2PL Non- 19wesks6 | o ianeous No No |Yes(TSH612 No No No No No No |Yes(HbT6 No
Consanguinous day lu/ml) mg/dl)




Yes(

44| 103 | 30F | GzpaL2 Non- 18wesks | Spontaneous | NOPIPSI80 | 1g5000 No No No No No No No |Yes(Hb10 No
Consanguinous mg/dl) mg/dl)
mmhg)
45 104 19/F | Primigravida Nonf 82 weeks 1 Spontaneous No No No No No No No No No Yes(Hb9.9 No
Consanguinous day mg/dl)
46 105 27/F | Primigravida Nonf 16 weeks 3 Spontaneous No No No No No No No No No No No
Consanguinous days
47 109 33/F | Primigravida Nonf 14 weeks Spontaneous No (DIPSI 66 No No No No No No No No No No
Consanguinous mg/dl)
48| 110 | 38F G2PL Non- 18wesks6 | o ianeous No No No No No No No No No Yes(Hb9 No
Consanguinous days mg/dl)
Yes(TSH 1.15
49| 13 | 3UF G2PL Non- 25weks3 | o naneous No No | Iuml)K/Con No No No No No No |Yes(Hb10 No
Consanguinous days Rx mg/dl)
S Non- 17 weeks 2 Yes (Hb
50 115 21/F | Primigravida Consanguinous days Spontaneous No No No No No No No No No 10.7 mgdl) No
51| 116 | 25F | G2PLLL Non- 1owesksl | o taneous No No No No No No No No No No No
Consanguinous day
52 117 26/F | Primigravida Nonf 22 weeks Spontaneous Yes No No No No No No No No No No
Consanguinous
53| 123 | 24/F G2PL Non- BweeksS | o naneous | No (FBS75) | No No No No No No No No No No
Consanguinous days
54 124 26/F G2P1L1 Nonf 26 weeks Spontaneous No No No No No No No No No No No
Consanguinous
55 125 22/F | Primigravida Nonf 28 weeks1 Spontaneous No No No No No No No No No Yes(Hb 10 No
Consanguinous day mg/dl)
56| 126 | 3UF G2A1 Non- 30weeks | Spontaneous No No No No No No No No No No No
Consanguinous
57 129 33/F | Primigravida Nonf 25 weeks Spontaneous No No No No No No No No No No No
Consanguinous
Non- 22 weeks 3 yes (HbA1c Yes(Hb
58 130 24/F G2P2 Consanguinous days Spontaneous 6.5%) No No No No No No No No 10.4 mg/dl) No
R Non- 19 weeks 2 Yes (Hb
59 131 25/F | Primigravida Consanguinous day Spontaneous No No No No No No No No No 10.6 mgdl) No
60 132 22/F | Primigravida Nonf 24 weeks 4 Spontaneous No No No No No No No No No No No
Consanguinous days
61 145 26/F | Primigravida Nonf 22 weeks Spontaneous No Yes No No No No No No No No No
Consanguinous
62| 148 | 22F G2P1 Non- S2wesksl | quintaneous No No No No No No No No No No No
Consanguinous day
Non- 25 weeks 3 Yes(Hb
63 151 24/F G2A1 Consanguinous days Spontaneous Yes No No No No No No No No 10.1mg/dl) No
64 156 27/F | Primigravida Non- 26 weeks Spontaneous No Yes No Yes No No No No No Yes(Hb No
9 Consanguinous 10.7 mg/dl)
R Non- Yes (Hb
65 157 33/F | Primigravida Consanguinous 25 weeks Spontaneous No No Yes No No No No No No 10.6 mgdl) No
66| 158 | 30F G2F2 Non- 21weeks3 | o nianeous Yes No No No No No No No No No No
Consanguinous days




Non-

67 161 22/F | Primigravida . 26 weeks Spontaneous No Yes No Yes No No No No No No No
Consanguinous
68 162 33/F | Primigravida Nonf 20 weeks Spontaneous Yes No No No No No No No No No No
Consanguinous
69 164 21/F | Primigravida Nonf 26 weeks Spontaneous No No No No No No No No No Yes(Hb10 No
Consanguinous mg/dl)
Non- 27 weeks 2 Yes(Hb
70 165 28/F G3A1 Consanguinous days Spontaneous No Yes No No No No No No No 10.7 mg/dl) No
71 166 29/F G2A1 Nonf 23 weeks Spontaneous No No No No No No No No No No No
Consanguinous
72 169 22/F | Primigravida Nonf 24 weeks 4 Spontaneous No No Yes No No No No No No No No
Consanguinous days
73 173 21/F | Primigravida Nonf 25 weeks 2 Spontaneous No No No No No No No No No No No
Consanguinous days
R Non- Yes (Hb
74 174 25/F | Primigravida Consanguinous 25 weeks Spontaneous No No Yes No No No No No No 10.2 mgdl) No
. . Non- 27 weeks 4 Yes(Hb
75 179 24/F | Primigravida Consanguinous days Spontaneous No No No No No No No No No 10.4 mgdl) No
76 181 26/F G2P1 Nonf 26 weeks Spontaneous No Yes No Yes No No No No No No No
Consanguinous
7| 1 28/F G2A1 Non- Bweksl | o naneous Yes Yes No No No No No No No No No
Consanguinous days
78| 2 30F | GoPlLl Non- 23weeks | Spontaneous No Yes No No No No No No No yes No
Consanguinous
79 6 20/F | Primigravida NonT 28 weeks2 Spontaneous No Yes No No No No No No No yes No
Consanguinous days
80 10 21/F | Primigravida NonT 26 weeks Spontaneous Yes No No No No No No No No No No
Consanguinous
81 11 30/F | Primigravida NonT 28 weeks1 Spontaneous No Yes No No No No No No No No No
Consanguinous day
& | 12 | 30F G2A1 Non- Bweksl | o haneous No Yes No No No No No No No yes No
Consanguinous days
83 19 24/F | Primigravida NonT 20 weeks Spontaneous No No No No No No No No No No No
Consanguinous
84 22 33/F | Primigravida NonT 25 weeks 1 Spontaneous No No Yes No No No No No No No No
Consanguinous days
85 24 22/F | Primigravida NonT 23 weeks Spontaneous No No No No No No No No No No No
Consanguinous
86 25 21/F | Primigravida NonT 17 weeks 1 Spontaneous No No No No No No No No No yes No
Consanguinous days
87| 27 | 22F | Primigravida Non- Bweksl | o haneous Yes NO NO No No NO NO NO No No No
Consanguinous days
88| 28 | 26F G2PL Non- 20weeks | Spontaneous No Yes No No No No No No No yes No
Consanguinous
89| 20 | 33F G2AL Non- Bweksl | o haneous No Yes No No No No No No No yes No
Consanguinous day
9| 30 | 28F G2F2 Non- Bweks2 | o naneous No No No No No No No No No No No
Consanguinous days




Non-

27 weeks 2

91 36 26/F | Primigravida I Spontaneous No No No No No No No No No No No
Consanguinous days
R Non- Yes (Hb
92 42 23/F | Primigravida Consanguinous 34 weeks Spontaneous No Yes No Yes No No No No No 10.4 mgdl) No
93 43 22/F | Primigravida Nonf 23 weks2 Spontaneous No No No No No No No No No No No
Consanguinous days
o4 | 44 | 28F G2PL Non- Bweks6 | o haneous No No No No No No No No No No No
Consanguinous days
95 45 22/F | Primigravida Nonf 28 weeks 2 Spontaneous No No Yes(TSH6.12 No No No No No No No No
Consanguinous days lu/ml)
Non- Yes(Hb
96 46 25/F G2A1 Consanguinous 26 weeks Spontaneous No Yes No Yes No No No No No 10.1mg/di) No
97| 47 | 20F G2PL Non- Bwesks | o ineous No Yes No Yes No No No No No No No
Consanguinous 4days
R Non- 32 weeks 1 yes (HbA1c Yes(Hb 10
98 48 21/F | Primigravida Consanguinous day Spontaneous 6.5%) No No No No No No No m/dl) No
99 49 33/F | Primigravida Nonf 26 weeks Spontaneous No No No No No No No No No No No
Consanguinous
Non- Yes( No (Hb
100 50 23/F | Primigravida Consenguinous 30 weeks Spontaneous No 160/102 No Yes No No No No No 12.0 mg/di) No

mmhg)
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1]11] YES [ NO NO NO|NO| NO |YES|NO|NO|NO| NO [NO| NO [ NO NO MIXED (MVM+ FVM)
2 |12 NO | NO NO NO|[NO|YES| NO |NO|NO|[NO|YES|NO| NO | NO NO FVM
3 ]114] NO [YES NO NO|NOJ|YES|YES|NO|NO|NO| NO [NO| NO [ NO NO MIXED( MVM+ FVM)
4 116] NO [NO NO NO|[NO|YES| NO |NO|NO|[NO| NO |[NO| NO | NO NO FVM
5117]| YES [ NO NO NO|NO| NO | NO | NO|NO|NO| NO [NO| NO [YES NO MIXED( MVM+FVM)
6 |21 NO | NO NO NO|[NO| NO [ NO |NO|NO[NO| NO |[NO[ NO |YES NO FVM
7|22 YES [YES NO NO|NO| NO | NO | NO|NO|NO| NO [NO| NO [ NO NO MVM
8 | 23[ YES | NO NO NO|[NO|YES[ NO |NO|NO[NO| NO |[NO[ NO | NO | CALCIFICATION MVM
9| 27| YES [YES NO NO|NO| NO | NO | NO|NO|NO| NO [NO| NO [ NO | CALCIFICATION MVM
10) 31| YES |YES NO NO|[NO| NO [ NO |NO|NO|[NO| NO |[NO| NO | NO NO MVM
11 (33| NO | NO NO NO|NOJ|YES| NO | NO|NO|NO|YES|NO|YES| NO NO FVM
12]1 34| NO |YES NO NO|[NO| NO [ NO |NO|NO[NO| NO |[NO[ NO |YES NO MIXED( MVM+FVM)
13| 42| NO |YES NO NO|NOJYES| NO | NO|NO|NO| NO [ NO|YES| NO NO MIXED( FVM+MVM)
141 43| NO |YES NO NO|[NO| NO [ NO |NO|NO|[NO| NO |[NO| NO | NO NO MVM
15| 44| YES |YES NO NO|NO| NO | NO | NO|NO|NO| NO [NO| NO [ NO NO MVM
16) 46| YES |YES NO NO|[NO|YES| NO |NO|NO|[NO| NO |[NO| NO | NO NO MIXED( MVM+FVM)
17 | 47| YES |YES NO NO|NO| NO |YES|NO|NO|NO| NO [ NO|YES| NO NO MIXED( MVM+ FVM)
18] 49| NO |YES NO NO|[NO|YES| NO |NO|NO|[NO|YES|NO| NO | NO NO MIXED( FVM+MV M)
19 (50| YES | NO NO NO|NO| NO | NO | NO|NO|NO| NO [NO| NO [ NO NO MVM
20 55| NO | NO NO NO|[NO|YES| NO |NO|NO|[NO[YES|NO| NO | NO NO FVM
21| 57| YES [ NO NO NO|NOJYES| NO | NO|NO|NO|YES|NO| NO [ NO NO MIXED( FVM+MVM)
22| 58| YES |YES NO NO|[NO|YES| NO |NO|NO|[NO| NO |[NO| NO | NO NO MIXED( MVM+FVM)
231 60| YES |YES NO NO|NO| NO | NO | NO|NO|NO| NO [NO| NO [ NO NO MVM




24163 YES [YES NO NOJ|NOJYES[] NO [NO]NO]NOJ] NO [NOJYES] NO NO MIXED( MVM+ FVM)
25|/ 66| NO |YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
26| 67| NO |YES NO NO|NO|YES|YES|NO|NO|NO| NO |[NO| NO| NO | CALCIFICATION | MIXED( FVM+MVM)
27 68| YES | NO NO NO|NO| NO | NO|[NO|NO|NO| NO [NO| NO|YES NO VM
28| 69| YES [YES NO NO|NO| NO | NO [NO|NO|NO| NO|[NO| NO| NO | CALCIFICATION MVM
29| 71| NO |YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO|YES| CALCIFICATION | MIXED( FVM+MVM)
30| 73| YES |YES NO NO|NO| NO | NO [NO|NO|NO| NO |[NO| NO| NO NO MVM
31| 77| NO [NO NO NO|NOJ|YES| NO [NO|NO|NO| NO [NO| NO| NO NO VM
32| 80| NO |YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
33| 81| NO |YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO|YES| CALCIFICATION | MIXED( MVM+FVM)
34|86 | NO |NO NO NO|NO|YES| NO [NO|NO|NO| NO [NO|YES|YES NO VM
35| 87| YES [YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
36| 90| YES |YES NO NO|NOJ|YES| NO [NO|NO|NO| NO [NO| NO| NO NO MIXED( MVM+FVM)
37| 91| YES |YES NO NO|NOJYES| NO [NO|NO|NO| NO [NO|YES|YES NO MIXED( FVM+MVM)
38| 92| YES |YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
39| 93| YES | NO NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
40 | 94| YES | NO NO NO|NO| NO | YES|NO|NO|NO| NO [NO|YES| NO NO MIXED( MVM+ FVM)
41| 98| YES |YES NO NO|NOJ|YES| NO [NO|NO|NO| NO [NO| NO| NO NO MVM
42 [101] YES [YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
43 [102] YES [YES NO NO|NOJYES| NO [NO|NO|NO| NO [NO| NO|YES NO MIXED( MVM+FVM)
44 [103] NO | NO NO NO|NO|YES|YES|NO|NO|NO| NO [NO| NO| NO NO VM
45 [104] NO | NO NO NO|NO| NO | NO [NO|NO|NO| NO [NO|YES| NO NO VM
YES
46 |105| YES | NO| (FIBRINOID |NO|NO| NO |YES|NO|NO|NO| NO [NO| NO | NO | CALCIFICATION MVM
NECROSIS)
47 [109] YES | NO NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
48 |110] YES [YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
49 |113] YES [YES NO NO|NO|YES| NO [NO|NO|NO| NO |[NO|YES| NO NO MIXED( MVM+ FVM)
50 [115] YES | NO NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
51 [116] NO | NO NO NO|NO|YES|YES|NO|NO|NO| NO [NO| NO| NO NO VM




52 [117] NO |YES NO NO|NOJYES] NO [NO[NO]NOJ| NO [NO[YES|YES| CALCIFICATION VM
53 [123] NO |YES NO NO|NO| NO | NO|[NO|NO|NO| NO [NO| NO|YES NO MIXED( MVM+FVM)
54 [124] NO |YES NO NO|NO| NO | YES|NO|NO|NO| NO [NO|YES| NO NO MIXED( MVM+ FVM)
55 [125] YES [YES NO NO|NO| NO | YES|NO|NO|NO| NO [NO|YES| NO NO MVM
56 |126] NO | NO NO NO|NO| NO | NO [NO|NO|NO|YES|NO| NO| NO NO VM
57 [129] NO |YES NO NO|NOJ|YES| NO [NO|NO|NO| NO [NO| NO| NO NO MVM
58 [130] NO |YES NO NO|NOJ|YES| NO [NO|NO|NO| NO [NO| NO| NO YES MIXED( MVM+FVM)
59 [131] NO |YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
60 | 132]| NO |YES NO NO|NOJ|YES| NO [NO|NO|NO| NO [NO| NO| NO NO MIXED( MVM+FVM)
61 |145] YES [YES NO NO|NOJ|YES| NO [NO|NO|NO| NO [NO|YES| NO NO MVM
62 | 148] YES |YES NO NO|NO| NO | YES|NO|NO|NO| NO [NO|YES| NO NO MIXED( MVM+ FVM)
63 [151] YES [YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
64 | 156 YES |YES NO NO|NO|YES|YES|NO|NO|NO| NO |[NO|YES| NO NO MIXED( MVM+FVM)
65 |157] NO |YES NO NO|NO| NO | YES|NO|NO|NO| NO [NO|YES| NO NO MIXED( MVM+ FVM)
66 | 158| YES |YES NO NO|NO| NO | NO [NO|NO|NO| NO |[NO| NO| NO NO MVM
67 |161] YES [YES NO NO|NO| NO | NO|[NO|NO|NO| NO [NO| NO|YES NO MIXED( MVM+FVM)
68 | 162] YES |YES NO NO|NO|YES| NO [NO|NO|NO| NO |[NO|YES| NO NO MIXED( MVM+ FVM)
69 [164] YES | NO NO NO|NOJ| YES| YES|NO|NO|NO| NO [NO|YES| NO NO MIXED( FVM+MVM)
70 | 165 YES | NO NO NO|NO| NO | NO [NO|NO|NO| NO [NO| NO| NO NO MVM
71 [166] NO | NO NO NO|NOJ| YES| YES|NO|NO|NO| NO [NO|YES| NO NO VM
72 [169] YES | NO NO NO|NO|YES| NO [NO|NO|NO| NO [NO| NO| NO NO MIXED( MVM+FVM)
73 [173] NO [ NO NO NO|NOJ| YES| YES|NO|NO|NO|YES|NO| NO| NO NO VM
74 |174] YES |YES NO NO|NO| NO | NO [NO|NO|NO| NO |[NO| NO| NO NO MVM
75 [179] NO | NO NO NO|NOJ|YES| YES|NO|NO|NO| NO [NO| NO| NO NO VM
YES
76 |181| YES |YES| (FIBRINOID |NO|NO| NO| NO [NO|NO|NO| NO |NO| NO | NO | CALCIFICATION MVM
NECROSIS)
771 1| NO [YES NO NO|NOJ|YES|YES|NO|NO|NO| NO [NO| NO| NO NO MIXED( MVM+FVM)
78| 2 | NO |YES NO NO|NOJ|YES| NO [NO|NO|NO| NO [NO| NO| NO NO MVM
79| 6 | YES |YES NO NO|NO| NO | NO [NO|NO|NO| NO [NO|YES| NO | CALCIFICATION | MIXED( MVM+FVM)




80| 10| NO |YES NO NO|[NO|YES| NO |NO|NO|[NO| NO |NO| NO | NO NO MVM
81| 11| YES |YES NO NO|NO|YES| NO |NO|NO[NO| NO |[NO[ NO |YES NO MIXED( MVM+FVM)
82| 12| YES |YES NO NO|[NO| NO [ NO |NO|NO[NO| NO |[NO[YES|YES NO MIXED( MVM+FVM)
831 19| NO | NO NO NO|[NO|YES|YES|NO|NO|[NO| NO |[NO|YES| NO NO FVM
84| 22| YES |YES NO NO|[NO|YES| NO |NO|NO|[NO| NO |[NO| NO | NO NO MVM
85[24| NO | NO NO NO|[NO|YES| NO |NO|NO|[NO| NO |[NO| NO | NO NO FVM
86| 25| YES |YES NO NO|[NO| NO [ NO|NO|NO|[NO| NO |NO| NO| NO NO MVM
87| 27| YES |YES NO NO[NO| NO [ NO |NO|NO|[NO| NO |[NO| NO | NO NO MVM
88| 28| YES | NO NO NO|[NO| NO [ NO|NO|NO|[NO| NO |NO| NO| NO NO MVM
89129 NO | NO NO NO|[NO|YES|YES|NO|NO|[NO| NO |[NO|YES| NO NO FVM
90| 30| NO |YES NO NO|[NO|YES| NO |NO|NO|[NO| NO |[NO|YES| NO NO MIXED( MVM+FVM)
91136| NO | NO NO NO|[NO|YES|YES|NO|NO|[NO| NO |[NO| NO | NO NO FVM
92| 42| YES |YES NO NO|[NO|YES|YES|NO|NO|[NO| NO |[NO| NO | NO NO MIXED( MVM+ FVM)
93| 43| YES | NO NO NO|[NO| NO [YES|NO|NO|[NO| NO |[NO| NO | NO NO MIXED(MVM+ FVM)
94| 44| YES |YES NO NO|[NO| NO [ NO|NO|NO[NO| NO|NO[ NO |YES NO MIXED( MVM+FVM)
95| 45| YES |YES NO NO|[NO|YES|YES|NO|NO|[NO| NO |[NO|YES| NO NO MIXED(MVM+ FVM)
96| 46| YES | NO NO NO|[NO| NO [ NO |NO|NO[NO| NO |[NO|YES|YES YES MIXED( MVM+FVM)
97| 47| YES | NO NO NO|NO| NO [YES|NO|NO[NO| NO |[NO[ NO |YES NO FVM
98| 48| YES | NO NO NO|[NO| NO [YES|NO|NO|[NO| NO |[NO| NO | NO NO FVM
99149 YES | NO NO NO|NO|YES[YES|NO|NO[NO| NO |[NO[ NO |YES NO MIXED( FVM+MV M)
100] 50 [ YES | NO NO NO|[NO|YES|YES|NO|NO[NO| NO |NO| NO | NO NO MIXED( MVM+FVM)




