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ABSTRACT

Background: Doppler ultrasound of fetal vessels play a crucia role for diagnosing
and managing fetal growth restriction. It helps to identify fetal compromise early and

predict adverse perinatal outcomesin childbirth.

Aim: To study the role of pulsatility index (Pl) of umbilical artery doppler in

prediction of adverse perinatal outcomesin fetuses diagnosed as FGR.

Material and methods: This prospective observational study enrolled 180 singleton
pregnancies that met the inclusion criteria and provided informed written consent.
umbilical artery doppler evaluation was done and perinatal outcome was recorded.
Adverse perinatal outcome included low Apgar scores a one and five minutes,
prolonged NICU admission, respiratory distress, neonatal sepsis, perinatal death.
statistical association of umbilical artery Pl with adverse perinatal outcome in entire

study population aswell asin EFGR and LFGR were studied separately.

Results: Adverse perinatal outcomes are often correlated with abnormal pulsatility
index (Pl) values in fetal umbilical artery. The sensitivity of umbilical artery
pulsatility index (UA PI) for predicting adverse perinatal outcomes in FGR cases of
fetal growth restriction (FGR) was 43.21% and the specificity of UA Pl was higher at
85.86% . Umbilical artery Pl was most sensitive(62.5%) in EFGR but it was most
specific (88.3%) in LFGR cases for predicting adverse perinatal outcome . Overall,
the diagnostic accuracy of UA PI for predicting adverse perinatal outcomes in FGR
cases was 66.67%. Furthermore Abnormal umbilical artery Pl was found to be
associated with low birth weight, increased rate of caesarean section and also

associated with increased perinatal morbidity and mortality.

viii



Conclusion: Umbilical artery Pl was most sensitive (62.5%) in Early onset FGR but
it was most specific (88.3%) in Late onset FGR cases for predicting adverse perinatal

outcome.

Keywords. Fetal growth restriction, Umbilical artery pulsatility index, Adverse

perinatal outcome.
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I ntroduction

INTRODUCTION

Foetal growth restriction (FGR) is defined as fadlwf a foetus to reach its
genetic potential in utero, putting it at risk cérmatal mortality & morbidity. The
constitution of certain foetuses is such that tlaeg relatively small, and these
foetuses do not have an elevated risk of perimatabidity and deatf: 2 A higher
risk of morbidity and death is associated with giovestricted foetuses, which may
or may not be small for the ddfe”. The identification of growth-restricted foetuses
that are at a high risk of problems is of utmogpamiance for the purposes of clinical
care. For the purpose of diagnosis (differentiabetween healthy small for date and
growth-restricted foetuses) and in-utero monitorifighe evolution of the condition,
Doppler ultrasonography is utilised in foetusest thve intrauterine growth
restriction (IUGR) ). Among the arteries that are often investigatedi an
recommended the umbilical artery (UA) comes intfif®llowed by the middle
cerebral artery (MCA) [6] and ductus venosus whémeio doppler parameter is
normal. The systolic/diastolic (S/D) ratio, theistésnce index (RI), and the pulsatility
index (PI) are the three Doppler indices that dilesed the most frequently in order
to analyse arterial blood flow resistance and deigttauterine growth restriction

(IUGR) 2578l

The rate of perinatal death in neonates with grorestriction are anywhere
from six to ten times higher than those of newbowith normal development?
Growth-restricted newborns have been shown to hasansiderably increased risk of
developing respiratory distress syndrome (RDS)rateing enterocolitis (NEC),
intraventricular haemorrhage (IVH), coagulation lpems, and multi-organ failure,

according to a number of studi€< It has been shown that high perinatal morbidity
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& mortality is more commonly associated with endstiolic flow velocities in the

umbilical arteries that are either missing or reeef* > °*°!

According to the gestational age at which it firstnifests itself, FGR can be
divided into two categories: early-onset, whichwscbefore 32 weeks of gestation,
and late-onset, which occurs beyond 32 weEK8 When compared to LFGR, cases
of EFGR have more severe placental alterationgglaeh correlation with PIH (70
percent as opposed to 10 percent in LFGR), and serere Doppler changd¥!Of
the cases of EFGR that we investigated, 61% wedederk with PIH. There is a
correlation between pregnancy-induced hyperterai@hpoor placental trophoblastic
invasion, which leads to increased resistance acemital vessels, which can be
observed as spectral alterations in the umbiliceries*?. A decrease in diastolic
flow in UA is one of the early alterations that dasnoticed in FGR. This decrease is
caused by an increase in resistance that takes ipldbe tiny arteries and arterioles of
the placental tertiary villi. The phenomenon trateferred to as the "brain-sparing
effect’ ™3 which occurs when there is an increase in utecepi@ml insufficiency,
allows for a redistribution of blood flow towardket brain of the foetus. For the
purpose of identifying impaired foetal circulaticmnd managing foetal growth
restriction (FGR), spectral Doppler evaluation oétal vasculature is utilised. It is
possible to make accurate predictions about theoowts of the perinatal period by

using the umbilical artery Doppléf: *°!

In order to prevent the high rates of perinatal bidity and death that are
associated with growth-restricted foetuses, iteésassary to monitor and evaluate the
condition using a variety of standards. When it esrto growth-restricted foetuses, it
is of utmost importance to ensure that approppa¢matal identification and care are

carried out in order to prevent certain perinagaties that might result in problematic
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outcomes. It has been claimed that umbilical artéoppler (UA Doppler) can
considerably reduce perinatal mortality and iatrogeearly treatments. This is
accomplished by distinguishing pathologic growtistrietion from naturally small
foetuses. UA Doppler, when used in conjunction withmal antepartum testing, was
shown to be related with a reduction in perinatartadity of up to 38 percent,

according to a meta-analysis of randomised coetldtials®.
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Aims & Objectives

AIMS AND OBJECTIVES

PRIMARY OBJECTIVE : To study the efficacy of pulsatility index of urfital
artery doppler in prediction of adverse perinatalcomes in fetuses diagnosed as

FGR.

NEED FOR THE STUDY: Fetal growth restriction (FGR) is a commonly
encountered complication in pregnancy, which hasnbassociated with increased
perinatal morbidity and mortality. Doppler ultrasou is crucial for early
identification of fetal distress and guides deaisiaegarding delivery timing and
method. Assessing the pulsatility index of the Jiodi artery through spectral
Doppler is essential in diagnosing and monitoringse conditions, as abnormalities

detected can forecast adverse perinatal outcomdisefdaby.
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Review of literature

REVIEW OF LITERATURE

The rate of foetal growth that is below normalight of the growth potential
of a particular newborn as determined by the rackgender of the foetus is referred
to as intrauterine growth restriction (IJUGR). Tlssthe definition that has evolved
throughout time. In addition, it has been definsdaadivergence from or a reduction
in a predicted foetal growth pattern. In most casess the result of an innately
lowered growth capacity or as a consequence of ntiymental impacts on the

foetus.lt”!

The term "normal” refers to a newborn who doesexbibit any signs of
malnutrition or growth restriction and whose bivtkight is between the range of the
10th to 90th percentile according to the gestati@we, gender, and race of the
mother. In the medical literature, the phrases '"RJ@nd "small for gestational age
(SGA)" have been used interchangeably; nonetheldsse are some subtle
distinctions between the two terminologies. Thiantéhas been used for neonates
whose birth weight is less than the 10th percefailéhat particular gestational age or
two standard deviations below the population nomnsthe growth charts. The
definition of SGA is based on the cross-sectionallwation, which can be either
prenatal or postnatal. Therefore, the definitiofydakes into consideration the birth

weight, without taking into account the in-uter@wgth or the physical characteristics

of the newborn at birtH?!

Neonates who are born with clinical symptoms of magition and in-utero
growth restriction are considered to have an IUGRich is a clinical definition. This

definition applies to neonates regardless of thieih weight percentile.

In the evolving landscape , newborn who are appatepifor gestational age

(AGA) may be classified as having in-utero growgtardation (IUGR) if they exhibit
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characteristics of malnutrition and in-utero growetardation at the time of delivery.

Because of this, it is essential to keep in mirad treonates with a birth weight that is
lower than the 10th percentile will be classifieadSIGA, but they will not be classified

as an IUGR if there are no signs of malnutrition. e other hand, a neonate with a
birth weight that is higher than the 10th percenwill be classified as an IUGR, even
though they are classified as an AGA, if the infamve signs of malnutrition at birth.

The definition of low birth weight (LBW) is basea ¢he birth weight (less than 2,500

0), regardless of gestational age, sex, race,imical characteristics. This means that
LBW is a distinct entity that should not be confidiseith intrauterine growth

restriction (IUGR) or small for gestational age (§G*®!

The definitions of IUGR and SGA are the same fdanits who are born low

birth weight as well*”!

THE EPIDEMIOLOGY

When compared to industrialised nations, the inadeof IUGR is six times
greater in undeveloped and developing countrieghBtmore, this incidence might
be much higher in lower- and middle-income coustrikie to the fact that many
children are born in the home without any birthorels. The incidence of intrauterine
growth restriction (IUGR) varies, depending on tloeintry, population, and race, and
it rises as the gestational age decrea$8sThere are a significant proportion of
newborns with IUGR seen in all of the afflictedants. In India, the prevalence of
LBW has been reported as 2694 while the proportion of IUGR has been found to
be 54%*} The continents of Africa and Latin America comextnia the order of
their appearance. Countries on the Asian contitieithave the highest incidences of
low birth weight (LBW) and intrauterine growth restion (IUGR-LBW) are as

follows: Bangladesh, India, Pakistan, Sri Lanka,mBadia, Vietnam and the
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Philippines, Indonesia and Malaysia, Thailand, #mel People's Republic of China

(PRC). These countries are listed in decreasingrdtd®”
DEFINITION

According to the population growth charts, a weitjt#t falls below the 10th
percentile for gestational age is considered terballer than the small gestational age

(SGA). It is possible to further categorized ifalfows and?*!

Weighing between the third and tenth percentilesbiath is considered

moderate. A birth weight that is lower than thedtpercentile is considered severe.

Consensus-based definitions for early and latd fgtawth restriction (FGR)

in absence of congenital anomalf&s:

Early FGR: GA <32 weeks, in absence of Late FGR:GA > 32 weeks, in absence of

congenital anomalies congenital anomalies
AC/EFW < 3rd centile or UA-AEDF AC/EFW < 37 centile
Or, Or at least two out of three of the following
1. AC/EFW < 10" centile combined with 1. AC/EFW < 10" centile
2. Ut A-PI > 95 centile and/or 2. AC/EFW crossing centiles >2 quartiles

on growth centiles
3. UA-PI>95" centile

3. CPR < 5 centile or UA-PI > 95 centile

IUGR'S SYSTEM OF CLASSIFICATION

Based on when it initially presents, fetal growgstriction (FGR) can be
categorized into two groups: early-onset (formeklyown as symmetrical FGR)
,occurring before 32 weeks of gestation, and lased (formerly known as

asymmetrical FGR),occurring after 32 we@k“éAsymmetrical IUGR, also known as
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malnourished newborns , symmetrical IUGR, also km@as hypoplastic small for
date, and mixed IUGR are the three most commonskiofdintrauterine growth

restriction (IUGR). A number of clinical and antpmnetric characteristics have led
to this conclusion. Mixed IUGR is the name giveratthird kind, which is typically

seen in nations that are still in the process okEhigping. Babies that have this kind
have a smaller number of cells and smaller celissthan other infants. At delivery,
these neonates have clinical characteristics tleata@nsistent with both symmetrical
and asymmetrical IUGR. Early IUGR can be alteredhfer by placental reasons in

late pregnancy, which can lead to this form ofanterine growth restriction (IUGR).

[22]

RISK FACTORS FOR FGR

» Extremes of reproductive age (younger than 16ydscdater than 35 yrs).

* Poor maternal weight gain.

* Poor pre-pregnancy weight.

* Severe malnutrition.

* low socio-economic status

* Maternal medical conditions : Hypertension, Rengkdse, Diabetes (with
microvascular disease), Cyanotic heart diseas@épiaspholipid syndrome,
collagen vascular disease, Hemoglobinopathies

e Chromosomal anomalies

e Structural anomalies

* Primary placental disease

* Infections

» Exposure to teratogens.
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ETIOLOGICAL FACTORS IN FGR

* Placental causes 80%

* Maternal disease 5%

» Fetal chromosomal anomalies 5%
* Fetal infections 5%

* Multifactorial fetal abnormalities 2-4%

ETIOPATHOGENESIS OF FGR

PLACENTAL CAUSES (Most common cause)

1. Incomplete trophoblastic invasion of the spiraégés in the placental bed.

2. Accelerated atherosclerosis of spiral arteries.

3. Increased no. of synctial knots, obliteration diedes in tertiary stem villi,
stromal fibrosis.

4. Placental infarction and thrombosis due to factorleilen mutation and
antiphospholipid syndrome

5. Chronic villitis, haemorrhagic endovasculitis a@kntal mosaicism.

FETAL CAUSES

« Chromosomal abnormalities especially trisomy 18.

Viral infections like congenital rubella, cytomegalus, varicella,

HIV, Herpes simplex virus.

* Osteogenesis imperfecta.

Multiple pregnancy, heart diseases
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MATERNAL CAUSES

Chronic hypertension

*  Chronic renal disease

* Diabetes

* Preeclampsia

* Grade 3,4 heart disease

* Smoking, alcohol, tobacco chewing.
+ SLE

* Fever, sickle cell anaemia

UTERINE CAUSES

» Bicornuate uterus, didelphis uterus.

* Fibroid uterus.

There are a number of causes that can cause mirautgrowth restriction
(IUGR), including maternal, placental, foetal, @ngtic factors. Additionally, IUGR
can be caused by a combination of any of theseofacthere are a number of
maternal variables that influence the growth of fibetus and are responsible for the
development of intrauterine growth restriction (IRG1*® These factors include the
mother's age, the inter-pregnancy interval (less thix months or more than one
hundred twenty months), maternal health, behavioyaterns, and maternal
infection. Irregular uterine growth restriction BR) can also be caused by any
mismatch between the supply of nutrients by theeita and the demand of the

foetus.

Page 10



Review of literature

Certain instances of intrauterine growth restricffdtJGR) can be attributed to

foetal deformities, inborn errors of metabolismg @hromosomal abnormaliti€’!

The function of numerous maternal, foetal, and gué&l gene polymorphisms
is becoming increasingly relevant as a result cEmé advancements in molecular
biology and genetics. These polymorphisms haventBcbeen identified as a cause

of intrauterine growth restriction (IJUGRj® 2427
EARLY-ONSET FGR VS. LATE-ONSET FGR :

The pathways and symptoms vary between early-olasel late-onset
presentations of placental insufficiency syndromed aFGR. Early pregnancy
placental insufficiency syndrome typically arisesni abnormal placentation during
the first trimester or severe placental damage elaborated below. Insufficient
placental development compromises both the endmenid transport functions of the
placenta. During early pregnancy, the fetus regquiréggher metabolic support
compared to respiratory needs. When placental ifumas inadequate, the fetus
initiates compensatory mechanisms by redistribublogd flow towards vital organs.
This adaptation can be assessed using Dopplersoltnl and may manifest as
asymmetrical growth restriction. The resistancehi| supplying vessels to essential
organs such as the brain, heart, and adrenals adese facilitating relatively
unimpeded exchange of gases and nutrients. Cotyevascular resistance increases
in the blood supply to organs like the kidneys gsinintestines, skin, and bones. This
hemodynamic redistribution is notably well-docuneshin the middle cerebral artery.
When there's heightened vascular resistance inuthbilical artery, leading to
reduced blood flow, a phenomenon known as "braamisg" occurs, characterized by

decreased vascular resistance in the middle cértteay °>°°
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In early placental insufficiency syndrome, fetuses often readily diagnosed
due to their extreme phenotype. However, therapeytiions are limited because the
balance between maturation and nutrition/oxygenatskewed towards the need for
maturation. High rates of perinatal morbidity andrtality are observed due to the
combination of fetal growth restriction (FGR) anktreme prematurity. Moreover,
early-onset fetal growth restriction (FGR) is lidkeith maternal pre-eclampsia in
approximately 50% of cases. Furthermore, in ingaraf early-onset pre-eclampsia,

FGR is diagnosed in over 90% of cas&s!!

Late-onset fetal growth restriction (occurringeaf82 weeks of gestation) is a
condition more closely associated with normal plaakeaging. The clinical challenge
lies in identifying fetuses at risk of severe adeeoutcomes. Diagnosis becomes
more challenging as ultrasound and fundal symphysesasurements for size

assessment become more difficliit.

As gestational age progresses, there's a relatieeease in the fetus's
respiratory needs. Inadequate placental functiothiatstage can result in hypoxia,
even if the nutritional supply had been adequatd thmat point. Hence, the most
recognized indicator of placental insufficiencytalesize, might not deviate from
standard cut offs. Since the fetus may not falbbethe traditional thresholds for
small size, diagnosing placental insufficiency iatel gestation becomes more
challenging. However, once identified, expeditedivdey as a treatment option
typically carries minimal risks, given that the date between maturation and

nutrition/oxygenation tends to favor the latte}.

Inducing delivery in cases of late-onset FGR oftams towards improving
nutrition and oxygenation, thus rebalancing theinagal morbidity and mortality

outcomes. However, due to the complexities of diag the risk of false positives is
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lower compared to early-onset FGR, primarily beeamswborns are less premature

at birth.®?
Identifying the Signs of Growth Restriction Befdéth:

The early discovery of intrauterine growth resioie (IUGR) is the objective
of prenatal monitoring. This allows for the optimti®n of antenatal care, which
ultimately results in a better prognosis for thevbern. The general outcome of these
IUGR has not altered significantly over the couo$dime, which is unfortunate in
spite of the steps that have been taken. Despitdaitt that close monitoring will
result in adjustments to the time of birth or masragnt, there is still uncertainty over
the sort of prenatal monitoring that should be @aned and when it should be

performed®®

The investigation required for high-risk mothensonare susceptible of having
IUGR foetus includes risk factor assessment in mateand familial history, maternal
anthropometry with maternal pre-pregnancy weight bhaight, maternal nutritional
status, exact gestational dating, fundal height ioetal palpation, cardiotocography
(CTG), ultrasound with Doppler, and accurate fogtalght measurement estimated
using biometric measures abdominal circumferendg][Aead circumference [HC],
biparietal diameter, and femur length [FL]). Withire context of foetuses that have
been diagnosed with asymmetric foetal growth retsdn (FGR), the HC/AC ratio has
been utilised®®" When compared with simultaneous head circumferamcefemur
length, the size of the liver seen in these formBJGR is excessively little. This is
because the head circumference and femur lengthadraltered at the beginning of
the process of IUGR. The HC/AC ratio falls in aelm fashion over the course of
pregnancy, with a normal foetus and a ratio thédriger than two standard deviations

(SD) above the mean. The gestational age (GA) kas bdeemed abnormal since it
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indicates a considerable reduction in AC. An ab#rrBiC/AC ratio has been
demonstrated to be more specific and to have atimegpredictive value in the
detection of asymmetric IUGR when compared to sytrine IUGR, according to a
few studies™® 3! These intrauterine growth restriction (IUGR) fass have a body
mass index (BMI) that is lower than its normal caupart at birth, and they exhibit a

considerable increase in BMI after deliver

At the beginning of the first trimester, the crowmmp length of the foetus
should be measured, and the date of the last miahsicle should also be taken into
consideration when determining the correct gestatiage. In order to diagnose
intrauterine growth restriction (IUGR), a foetaliglet growth chart that is tailored to
a particular population based on race and ethnwaty be utilised. Serial tests are
required in order to correctly establish IUGR otmradonography. These examinations
must be performed at least three weeks apart ierdodreduce the number of false-
positive rates that occur while diagnosing FGR. Witecomes to detecting IUGR,
the abdominal circumference has a specificity anégative predictive value that are
guite near to 90 percent. Although abdominal p#ébpatand measurement of
symphysis—fundal height (SFH) are both traditiosetleening procedures for foetal
development, the detection rates for intrauterirewvth restriction (IUGR) are very

low.

Following the identification of maternal risk facs and intrauterine growth
restriction (IJUGR), the mother is examined usingetéd karyotype to look for
chromosomal abnormalities, maternal infections sash TORCH (Toxoplasma,
rubella, cytomegalovirus, and herpes), syphiligd amalaria, particularly in regions
with a high prevalence of the epidemic. A foetaldimme specialist should do a

complete foetal anatomical survey, a TIFFA scamg@ged imaging for foetal
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anomaly), and a uterine artery Doppler examinatinorthe mother in the event that

severe SGA is discovered during the 18—20 week £2hn

The foetal acid—base state is reflected in thehysical profile (BPP), which
has been utilised to evaluate the risk of intraméegrowth restriction (IUGR) and to
monitor the IUGR foetus. BPP alterations in IlUGRtieses follow a preset sequence
that includes reactivity, which fades first, folleds by foetal breathing, foetal
movement, and tone, and the final change is a teuim amniotic fluid. This pattern
takes place in the order that the reactivity depd®t % There was inadequate
evidence from a variety of randomised controlléaldrto support the use of BPP as a
measure of foetal well-being in high-risk pregnasciaccording to the findings of the

Cochrane meta-analys/&”
VELOCITIES OF THE DOPPLER

As a clinical tool, Doppler velocities are partiatly useful in the event of
placental insufficiency, which is the cause ofanterine growth restriction (IJUGR).
The uterine artery Doppler, the umbilical arteryppter, the middle cerebral artery
Doppler, the cerebro-placental ratio (CPR), thetwigenosus Doppler, and the aortic
isthmus Doppler are the numerous Doppler velocities are being utilised for the
purpose of evaluating the well-being of the foetunsl performing the detection of
intrauterine growth restriction (IUGR¥! Continuous evaluation of the maternal,
placental, and foetal circulations can be accornetisby the utilisation of Doppler.
Additionally, the umbilical and middle cerebraleres supply information regarding
the circulation of the foetus, whereas the utearieries are responsible for providing

information regarding the circulation of the mother
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UMBILICAL ARTERY DOPPLER

When it comes to predicting unfavourable outconmeSGA foetuses that are
detected during the third trimester, Doppler hasnbshown to have inadequate
sensitivity and specificiti’® These conditions are responsible for a few instmie
early-onset intrauterine growth restriction (IUG&)d for the majority of cases of
late-onset pregnancy-related growth restrictionREE" artery of the umbilical cord
When it comes to the management of FGR, Dopplemalifor both diagnostic and
prognostic information to be obtained. A numberDufppler anomalies, including
increased resistance in blood arteries or absehead diastolic flow ( AEDF), as
well as reversal end diastolic flow (REDF), areeaed in patients with [IUGR. A
good link has been shown between the increasedligaitartery Doppler pulsatility
index (PI) and the early detection of foetal growghktriction (FGR), either on its own
or in conjunction with the cerebro-placental rafi@PR) ratio. AREDF is typically
connected with the death of the foetus or the danshig number of the foetal organs.
Umbilical artery Doppler was shown to lower theidence of perinatal fatalities (risk
ratio [RR] 0.71, 95% confidence interval [CI] 0.8298), lead to fewer inductions of
labour (RR 0.89, 95% CI 0.80-0.99), and lead toefepaesarean sections (RR 0.90,
95% CI 0.84-0.97), according to a meta-analysislagoted by the Cochrane Society.
The study included 14 trials and 7,918 women padied. In addition, the
investigators noted that there was no change inntlmber of surgical vaginal
deliveries (relative risk = 0.95, 95% confidenceeimal = 0.80-1.14) or in the number
of Apgar scores that were less than seven at fiveites (relative risk = 0.92, 95%
confidence interval = 0.69-1.24f®] The compensatory vasodilation of brain blood
arteries that occurs in response to hypoxia (cegdtadn) is described by the middle

cerebral artery (MCA), which expresses the sigaifie of this phenomenon. It is a
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late manifestation, and the sensitivity and speityfiof the condition improve when
cerebroplacental ratio (CPR) is performed simubbaisey. ¥ MCA Doppler was
shown to have poor predictive accuracy for unfaable prenatal outcome (LR+
2.79, 95% CI 1.10-1.67; LR — 0.56, 95% CI 0.43-p.d@2d perinatal death (LR+
1.36, 95% CI 1.10-1.67; LR — 0.51, 95% CI 0.29-)).88cording to the findings of
Morris et al., who conducted a comprehensive ass#sof 31 observational studies.
491 To increase the sensitivity of the umbilical aytand the middle cerebral artery
(MCA) for the diagnosis of FGR, the combinationtié CPR, which is a diagnostic
index, is performed. This is due to the fact thigthlr placental impedance of the
uterine artery is also associated with lower cedel@sistance (MCA), which results
in a reduction in cerebroplacental ratio (CPR), amdituations where other
parameters are still within normal ranges. It hasrbdemonstrated that the ductus
venosus (DV) Doppler is the most reliable singleppler parameter for predicting the
short-term risk of foetal death in early-onset &begrowth restriction (FGR).
Furthermore, it has been demonstrated that it belgomes abnormal in advanced
stages of foetal compromié4é'42], and it has also been demonstrated to have a good
correlation with cord acidemt&’ and perinatal mortality** There are no systematic
evaluations that have been conducted to examineftizacy of venous Doppler as a
monitoring technique in foetuses that are consildre be high risk or that are
classified as SGA. In a systematic review of 18eobetional studies, Yagel et al.
found that*”) DV Doppler had a moderate predictive accuracyttier prediction of
perinatal mortality in high-risk foetuses with péetal insufficiency. The pooled
positive likelihood ratio for DV Doppler was 4.295% confidence interval: 1.98—
8.96), and the pooled negative likelihood ratio Wla43 (95% confidence interval:
0.30-0.61). There is a correlation between aostiecnius (Aol) Doppler and greater

foetal mortality as well as neurological morbidity situations of early-onset foetal
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growth restriction (FGR). Aol Doppler demonstrateat the impedance of the brain
and the systemic circulatory systems are in equilib. Furthermore, reversal of Aol
flow is observed in the advanced degeneration effdetal growth restriction (FGR)
foetus. With simultaneous measurement of other wpgnd cerebroplacental ratio
(CPR), the positive predictive value of umbilicalesy Dopplers, which are the most
often used Dopplers for the identification of intt@rine growth restriction (IUGR), is

enhanced?” 48

Using foetal biometry (estimated foetal weight [EFWabdominal
circumference [AC]), Doppler cardiovascular changasniotic fluid volume, and
clinical data, Mari et al. have developed a metfimdthe staging of intrauterine
growth-restricted foetuses. This method was dewgdpr the objective of reducing
the risk of complications during pregnancy. Regesdlof the gestational age of the
pregnancy, this staging may be used to every pregnaAmong the components of

the categorization are the followin§®”

Stage 0: Fetuses with an EFW or an AC" p@rcentile. Doppler of the UA and

MCA is normal.

« Stage I: Fetuses whose EFW or AC is" Jrcentile plus abnormal Doppler
flow of the UA or MCA.

« Stage II: Fetuses whose EFW or AC id4fercentile plus absent or reversed
Doppler flow of the UA

« Stage lll: Fetuses whose EFW or AC i€')flercentile plus absent or reversed

Doppler flow of the DV
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Umbilical arterial (UA) Doppler assessment is usedurvey fetal well-being
in the third trimester of pregnancy. Abnormal undail artery Doppler is a marker of
placental insufficiency and consequent intrautergrewth restriction (IUGR) or

suspected pre-eclampsia.

Umbilical artery Doppler assessment has been shmwvreduce perinatal

mortality and morbidity in high-risk obstetric sitiions®'.

As a general rule, a degree of caution should kecesed with the routine use
of Doppler in pregnancy, due to the concerns rdlabeheating/thermal effects from

the high intensities of Doppler ultrasound.

Doppler ultrasound evaluation of the fetoplacentadulation is not indicated

in low-risk pregnancied”
INDICATIONS

Umbilical Doppler assessment is indicated in sdesarvhere there is a risk of
fetal growth restriction or poor perinatal outconlteis also used to stage twin-twin

transfusion.”

* Maternal conditions

* Diabetes mellitus

* Chronic kidney disease

* Hypertension

* Prothrombotic states

* Pregnancy-related conditions
e Suspected IUGR

* Previous pregnancy with IUGR or fetal death in ater
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» Decreased fetal movement
* Oligohydramnios
* Polyhydramnios

* Multifetal pregnancy
RADIOGRAPHIC FEATURES

The spectral Doppler indices measured at the &etd| the free loop, and the
placental end of the umbilical cord are differenthwthe impedance highest at the
fetal end. The changes in the indices are likelygseen at the fetal end first. Ideally,
the measurements should be made in the free comdever, for consistency of
recording in cases being followed up, a fixed giteild be more appropriate, i.e. fetal
end, placental end, or intra-abdominal portion. Badifficulty with measuring the
cord at the fetal end in many growth-restrictedises, measurement in a free loop is

acceptabl&’
WAVEFORM

The umbilical arterial waveform usually has a "saoth" pattern with flow
always in the forward direction, that is towards fllacenta. An abnormal waveform
shows absent or reversed diastolic flow. Before i5¢h week, the absence of

diastolic flow may be a normal findifg

The 95% confidence interval limit slowly decreades both the resistive
index (RI) and pulsatility index (PI) through theutse of gestation due to progressive

maturation of the placenta and increase in the murobtertiary stem villi.
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FR 17Hz
RP
212

MDV 174 cm/s
RI 0.64
Pl 1.00
SID 28
TAPV 30.7 cm/s
HR 146 bpm

FIGURE: NORMAL UA DOPPLER TRACE

The commonly used parameters are:

1.

2.

umbilical arterial S/D ratio (SDR): systolic veloci diastolic velocity
pulsatility index (PI) (Gosling index): (PSV - EDY)TAV

resistive index (RI) (Pourcelot index): (PSV - EDARSV

PSV: peak systolic velocity

EDV: end-diastolic velocity

TAV: time-averaged velocity

FR 16Hz
R1

1 Umbilical A
PSV -46.9cmi/s
EDV -1.50 cm/s
-2.41 cmis@iine,
0.97
1.97
31.2 >
TAPV -22.6 cm/s,

FIGURE:- DOPPLER SHOWING REVERSAL OF EDF
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The Doppler indices have been found to decline galyl with gestational age

(i.e. there is more diastolic flow as the fetusumes):

1. S/D ratio mean value decreases with fetal age 8
2. at 20 weeks, the 50th percentile for the S/D ristib
3. at 30 weeks, the 50th percentile is 2.83

4. at 40 weeks, the 50th percentile is 2.18

5. Rl mean value decreases from 0.756 to 0.609

6. Pl mean value decreases from 1.270 to 0.967

Classification

In growth-restricted fetuses and fetuses developitiauterine distress, the
umbilical artery blood velocity waveform usuallyasiges in a progressive manner as

below

1. Reduction in end-diastolic flow: increasing RI vedy Pl values, and S/D ratio
2. Absent end-diastolic flow (AEDF): RI =1
3. Reversal of end-diastolic flow (REDF)

SCORING SYSTEMS THAT UTILIZE UA DOPPLER

1. Delphi consensus criteria

2. Gratacos staging.
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). -2 1~

athophysiological e .

Stage “ S Criteria
Correlation

EFW < p3

s EFW < p10 + any of these criteria:
Very small EFW or :

I moderate placental

iy -
insufficiency nFReps

¢ PIMCA <p5*
s PIUA > p95

Severe placental

I : e
insufficiency

EFW < p10 + absent diastolic flow in UA**

EFW < p10 + any of these criteria:
Low suspicion of fetal ) ) .
111 T e Reverse diastolic flow in UA**
acidosis % . :

e PI-DV > p95 or absent diastolic
flow in the DV***

EFW < p10 + any of these criteria:

High suspicion of fetal : x s
IV R e Reverse diastolic flow in the
acidosis

DV***

e Pathological CTG

Stage | Fetal Growth Restriction (Severe SmallnessMild Placental
Insufficiency). Either UtA, UA or MCA Doppler, ahe CPR are abnormal. In the
absence of other abnormalities, evidence sugge$tsy aisk of fetal deterioration
before term. Labor induction beyond 37 weeks iseptable, but the risk of
intrapartum fetal distress is increadegl Cervical induction with Foley catheter is

also recommended. Weekly monitoring seems reasenabl

Stage Il Fetal Growth Restriction (Severe Placemsufficiency). This stage
is defined by UA absent-end diastolic velocity (AEDor reverse Aol. Although
evidence for UA AEDV is stronger than that for Aohservational evidence suggests
an association between the latter to abnormal dewedopment, so that both criteria
become a single category. Delivery should be recenttad after 34 weeks. The risk
of emergent cesarean section at labor inductioresds 50%, and, therefore, elective

cesarean section is a reasonable option. Monitowige a week is recommended.
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Stage Il Fetal Growth Restriction (Advanced FeBxterioration, Low-
Suspicion Signs of Fetal Acidosis). The stage efinéd by reverse absent-end
diastolic velocity (REDV) or DV Pl >95th centile.h&re is an association with a
higher risk of stillbirth and poorer neurologicaltoome. However, since signs
suggesting a very high risk of stillbirth within ydaare not present yet, it seems
reasonable to delay elective delivery to reducepessible the effects of severe
prematurity. We suggest delivery should be recontedrby cesarean section after

30 weeks. Monitoring every 24—48 h is recommended.

Stage IV Fetal Growth Restriction (High Suspicidrietal Acidosis and High
Risk of Fetal Death). There are spontaneous FHiRlemtions, reduced STV (<3
ms) in the cCTG, or reverse atrial flow in the D\ogpler. Spontaneous FHR
deceleration is an ominous sign, normally precdaethe other two signs, and thus it
is rarely observed, but if persistent it may jysgimergency cesarean section. cCTG
and DV are associated with very high risks of lstith within the next 3—-7 days and
disability. Deliver after 26 weeks by cesareanisecat a tertiary care center under
steroid treatment for lung maturation. Intact sualiexceeds 50% only after 26—28
weeks, and before this threshold parents shoulddomseled by multidisciplinary

teams. Monitoring every 12—-24 h until deliveryégommended.
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Repeat in 12-24 h
No
\ 4
Stage IV: DV absent/reversed EDV (persisting 12 h apart) or | Yes 526 weeks Yes B
pathological CTG (reduced STV or deceleration pattern) - i
No ; c
Repeat in 24-48 h o
No §
v ~
Stage III: DV pulsatility index >95th centile or Yes Yes | @
UA reversed EDV (both persisting 12 h apart) 230 weeks i 5
o
No : o
Repeat in 2-3 days %
No &
\ A
Stage II: UA absent EDV or Yes Yes .
Aol reversed diastolic velocities (both persisting 12 h apart) 234 weeks .
B Repeat in 1 week
No
% Y ¥ ¥
g Stage I: EFW <3rd centile or CPR <5th centile or Yes >37 weeks |TES ol &
~ MCA pulsatility index <5th centile (both persisting 12 h apart) - "l e
£ or mean UtA pulsatility index >95th centile ‘g
5 3
Q No £
nu:) Y 5
No Yes i
SGA: >40 weeks | 3

FIGURE : Figure showing stage based management ofdR

REVIEW FROM OTHER STUDY :

A study was conducted by Annapurna SRIRAMBHATLAuU&bh MITTAL
at 3 different hospitals in india in the departmentradiodiagnosis on 2022. The
purpose of the study was to assess the effectiganfestilizing the pulsatility index
(PI) measurements from the fetal umbilical artddAY and middle cerebral artery
(MCA) during the third trimester of pregnancy a®dictors for adverse perinatal

outcomes among fetuses affected by growth resincti

This study analysed eighty singleton pregnancieshén third trimester, all
diagnosed with fetal growth restriction (FGR). Tiredings indicated that abnormal
pulsatility in fetal vessels was linked to adverssrinatal outcomes. Among the

parameters studied, the pulsatility index (PI) leé umbilical artery (UA) exhibited
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the highest sensitivity at 66%, while the cerebmophtal ratio (CPR) demonstrated
the greatest specificity at 80% for predicting adeeperinatal outcomes. In both
early-onset fetal growth restriction (EFGR) andelahset fetal growth restriction
(LFGR), the pulsatility index (PI) of the umbilicattery (UA) emerged as the most
sensitive parameter, with sensitivities of 70% &686 respectively. Furthermore, it
proved to be a specific Doppler parameter in eariget fetal growth restriction
(EFGR), with a specificity of 75%. In cases whdrere was either absent or reversal
of diastolic flow in the umbilical artery (UA), adise perinatal outcomes were

associated in 75% and 40% of cases, respectiv8ly.

A study conducted by Cahit Yilmaz between Febrdarg020, and February
1, 2022, and carried out at the Department of (Gisteand Gynecology, Inonu
University School of Medicine. This study seeksetacidate how various Doppler
parameters, including the umbilicocerebral rati€R), cerebroplacentouterine ratio
(CPUR), aortic isthmus, renal artery, and umbilicain flow Doppler, contribute to
the prediction of adverse neonatal outcomes inséttexperiencing late-onset fetal
growth restriction.This study included 141 patidiotsanalysis with in the gestational
age from 32 to 39 weeks. The performance of unadilenous blood flow doppler in
predicting adverse neonatal outcomes was foundetsuperior, exhibiting an area
under the curve of 0.952 (95% confidence inter@®02-0.981, p<0.001). In the
multivariate logistic regression analysis, it wdserved that fetuses with abnormal
cerebroplacentouterine ratio (CPUR) had a 4.5-futdeased risk of adverse neonatal
outcomes (95% CI: 0.084-0.583, p=0.02), while thegth abnormal umbilical
venous flow exhibited a 1.07-fold increased risk%®Cl: 0.903-0.968, p<0.001). The
findings of this study indicate that incorporatingnbilicocerebral ratio (UCR),

cerebroplacentouterine ratio (CPUR), umbilical wendlow, and aortic isthmus
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pulsatility index (Pl) Doppler parameters, alongthwiumbilical artery PI and
cerebroplacental ratio (CPR), proves to be effectiv predicting adverse neonatal

outcomes in fetuses afflicted with late-onset fgtalwth restriction’®*!

Cesaltina Soares Muniz, Beatriz Frota Dias, Paulérid Pereira Motoyama,
Camila Timb6é Catunda Almeida did a retrospectivesesbational cohort study
between January 2018 to April 2019. The objectif/¢hs study was to assess and
contrast Doppler changes and perinatal resultsegrant women experiencing either
early or late onset fetal growth restriction (FGRBxcluding cases of twin
pregnancies, major fetal structural malformations, congenital infections was
necessary for the study's focus or criteria. Earlget fetal growth restriction (FGR),
characterized by a lower prevalence of around 28%articularly concerning due to
its association with higher maternal and fetal ity and mortality compared to

late-onset FGR.

One of the distinguishing features of early-onsBRFis its association with
maternal hypertensive disease and increased impedainuterine arteries detected
via Doppler ultrasound. This impedance is typicalbove the average normal value
for gestational age and can sometimes exceed tiep@bcentile. In cases of early-
onset FGR, Doppler ultrasound of the umbilical rerves as a valuable parameter

for predicting the severity of the condition.

Early impairment of umbilical artery Doppler findjs is linked with adverse
perinatal outcomes, which are notably worse contpé&weoutcomes associated with
late-onset FGR. This distinction underscores tlitgcal role of early detection and
monitoring in managing pregnancies affected by F@&&pecially those presenting

with early-onset forms 4]
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A Comparative study of Umbilical Artery Doppler iods done between
Healthy and Growth-Restricted Fetuses in Lagos Hyaydmi Ayyuub Adedo,
Rasheed Ajani Arogundade, Adeyemi Adebola OkunowmfOctober 2017 to June
2018. This case-control study enrolled a total & dundred and eighty pregnant
women, consisting of 90 with pregnancies affectgdHetal Growth Restriction
(FGR) and 90 with normal pregnancies. The study pared the Umbilical Artery
Doppler Indices (UADI) and clinical outcomes (suab preterm delivery, birth
weight, perinatal death, etc.) between normal a@R Hetuses. The study found
significant differences between pregnancies aftedig Fetal Growth Restriction
(FGR) and normal pregnancies (controls) in sevieesl outcomes. FGR pregnancies
had a mean estimated fetal weight of 2£1666kg, significantly lower than the
3.62+0.37kg observed in normal pregnancies (P < 0.0001).il&iy FGR
pregnancies exhibited a lower mean APGAR score anibutes (6.931.72)
compared to controls (8.@30.94) (P < 0.0001). Abnormal umbilical artery Dagpl
waveforms were prevalent among FGR pregnancies, 2it8% showing decreased
end-diastolic flow, 7.8% absent end-diastolic flamd 4.4% reversed end-diastolic
flow. The incidence of preterm deliveries was mdtkehigher among FGR
pregnancies (82.2%) compared to controls (7.8%),there were six deaths recorded
among FGR cases (two perinatal and four neonatthdg while no deaths occurred
in the control group. These findings highlight #evere adverse outcomes associated
with FGR, including compromised fetal growth, paomamediate post-birth health
indicators, abnormal umbilical artery Doppler paite increased risk of preterm

birth, and higher mortality rate’§®

A multicenter retrospective study conducted byA. LDASTA , T.

STAMPALIJA,, F. MECACCI, M. MINOPOLI, G. B. L. SCHEA Between 2014
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and 2019. The objective of the study was to astessorrelation between Doppler
and biometric ultrasound parameters measured atitie of diagnosis and the
occurrence of perinatal adverse outcomes in a taidate-onset growth-restricted
(FGR) fetuses.The study focused on non-anomaloggeson pregnancies affected by
late-onset Fetal Growth Restriction (FGR) occuran@r after 32 weeks of gestation.
FGR was defined as either abdominal circumfered¢®) (or estimated fetal weight

(EFW) falling below the 10th percentile for gestatl age. The study enrolled 468
cases with thorough biometric assessments and BPopmta for umbilical, fetal

middle cerebral, and uterine artery (UtA). Withinist cohort, 53 cases (11.3%)

encountered CAPO (Composite Adverse Perinatal @uggo

In logistic regression analysis, only the EFW patite independently
correlated with Composite Adverse Perinatal Outco(@APO) (P=0.01) and
admission to the NICU (P<0.01). Furthermore, a mganne artery (UtA) pulsatility
index (Pl) multiples of the median (MoM) >95th pemtile at diagnosis
independently associated with obstetric interverstidue to intrapartum fetal distress
(P=0.01). The model, incorporating baseline pregparharacteristics and the EFW
percentile, yielded an area under the receiveratipgy-characteristics curve of 0.889
(95% CI, 0.813-0.966) for predicting CAPO (P<0.00BR) cutoff EFW value
corresponding to the 3.95th percentile effectivilgcriminated between cases with
and without CAPO, achieving a sensitivity of 58.§9%% CI, 44.1-71.9%) and
specificity of 69.6% (95% ClI, 65.0-74.0%). The piesi predictive value was 19.8%
(95% CI, 13.8-26.8%), and the negative predictiakie was 92.9% (95% CI, 89.5—

95.5%). 168!

Chirtrarasan P et all did a study for the periddlanuary 2013 to August

2016 in Government Vellore Medical College, Ve#iorTamilnadu, India. The
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objective of the study was to ascertain and contresprecision of different Doppler
parameters in predicting perinatal outcomes. A pgosve examination involving
200 singleton pregnancies, occurring between 346oweeks of gestation and
complicated by intrauterine growth restriction, andent Doppler ultrasound
assessment of the umbilical artery, middle ceredmtaky, and ductus venosus. Out of
the 200 cases recruited, 169 resulted in live §intvhile 24 ended in neonatal death.
Out of the live births, 32 cases experienced irsgdaperinatal morbidity. The
absence of end-diastolic flow (EDF) or its reversal the umbilical artery
demonstrated a high positive predictive value fadpting adverse fetal outcomes.
Alterations in the ductus venosus appear to bereb@mling indication of a severely

compromised fetus, correlating with a bleak pedhatitcome!®?
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MATERIALS AND METHODS

Source of Data:

Pregnant womer 28 weeks with ultrasonography diagnosed casesG&t F
and who has delivered in KAHER’s Dr. Prabhakar K@iearitable Hospital and

Medical Research Centre, Nehru Nagar, Belagavdiking the study period

The criteria set for fetal growth restriction (FGREluded an estimated fetal
birth weight (EFW) or abdominal circumference (A@easuring below the 10th
percentile or both for the corresponding gestati@me with or without umbilical
artery doppler abnormality. Fetuses meeting thé¢erea outlined above, with a
gestational age of 32 weeks or more, were categhrazs having late-onset fetal

growth restriction (FGR).
Study Design: Prospective observational study
Study Period: One year (June 2023 to May 2024 )

Sample Size:

Formula used for sample size calculation is,

Se (1 —Se)z«*
2

Prev * d2

n=

where n is the sample size requiréd,is the pre-determined values of

sensitivity, d is the maximum marginal error regdiZ« is the value corresponding
2

to level of confidence required and Prev is thevplence.
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The UA PI had 66% sensitivity for predicting adweperinatal outcomes. The
prevalence of adverse outcome was 48.8%. Consglesimilar result at 95%
confidence level and 10% maximum error, the sarsgke is given by,

_ 0.66x (1 —0.66) x 1.962
B 0.488 x 0.12

n

n =176.6506 =~ 177

Hence, minimum sample size required was 177. Aspkarsize increases,

accuracy of result also increases.

INCLUSION CRITERIA :

* Singleton pregnancy
* Gestational age 28 weeks
» Dating scan done (first or second trimester scan)

» Expected fetal weight <10 % or AC < 10 % and ohlet per recent USG scan

EXCLUSION CRITERIA :

Fetal congenital anomalies diagnosed on USG

DATA COLLECTION PROCEDURE :

The steps used for data collection as follows:

After obtaining the approval from ethical committaed a written informed

consent, Subjects are recruited according to ttlasion and exclusion criteria.

A detailed history with physical examination wakea and Ultrasonographic

(USG) diagnosis of FGR was done.
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Materials & Methods

Patients diagnosed as FGR (AC or EFW < 10% or bath)included in the

study. They are followed upto delivery with umbdliartery doppler measurements

and the neonate is followed upto 7 days of birth.

Strobe Diagram:

Total number of patients diagnosed as FGR
(n=185)

Excluded —» Geﬂationalll agg< 28 weeks = 2
Not having First or Second
trimester scan =2
having fetal congenital
anomaly= 1

Total number of recruited patients

Normal Umbilical artery Pl = 131
Increased Resistance in doppler= 36
Absent end diastolic flow = 13

Reversal of end diastolic flow = 0
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RESULTS

Data processing and analysis/statistical analysis:

Descriptive analysis was carried out by mean aaddstrd deviation for quantitative
variables, frequency and proportion for categoricariables. Data was also
represented using appropriate diagrams like bayraim, pie diagram and box plots.
The association between explanatory variables atetjorical outcomes was assessed
by cross tabulation and comparison of percentaGesitinuous variables will be
represented using mean * SD/median (minimum, maxinChi square test was

used to test statistical significance.

NICU admission was considered as gold standardofedicting adverse perinatal
outcome. Umbilical Artery PI doppler was consideasdscreening test the sensitivity,
specificity, predictive values, and diagnostic aacy of the screening test along with

their 95% CI were presented.

P value < 0.05 was considered statistically sigaift. IBM SPSS version 22 was

used for statistical analysis. (1)

1. IBM Corp. Released 2013. IBM SPSS Statistics fontldiws, Version 22.0.

Armonk, NY: IBM Corp.
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Table 1: Descriptive analysis of Demographic varides (age and BMI ) in study

population (n=180)

95% C.1

Parameter Mean + SD | Median | Minimum | Maximum
Lower | Upper

Age (years) | 25.38+£4.88 24.0 18.0 45.0 24.7 | 26.1

BMI (kg/m® | 24.95+3.41 24.4 17.3 34.6 245 | 255

» Table 1 shows us the demographic parameters ofttltly participants. The

mean age of the study participants was 25.38&ywhile the BMI was 24.95

kg/m2 .

Figure 1: Pie chart distribution of parity in the study population (n=180)

parity

Multi, 45.6%,

(number=82)
Primi, 54.4%,

(number=98)

Figure 1 shows that a 54.44% were Primigravida, levtthe remaining were

multigravida
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Table 2: prevalence of early and late onset FGR ithe study population (n=180)

FGR Frequency Percentages
Early Onset FGR 29 16.11%
Late Onset FGR 151 83.89%

Classification of study population based on theebrd FGR is vital to determining

the findings of UA doppler and its associationhfiGR, and outcomes.

In table 2, we can see that majority of the popaitatvas late-onset FGR, i.e 83.89%.

Table 3 : Comparison of common risk factors factos between FGR (n=180)

Parameter

FGR

Early Onset FGR | Late Onset FGR

Fisher

Chi square | exact P

(N=29) (N=151) value
Gestational HTN 8 (27.59%) 17 (11.26%) 5.423 0.035
Preeclampsia 9 (31.03%) 12 (7.95%) 12.583 0.002
Abruptio Placenta 2 (6.9%) 2 (1.32%) 3.476 0.122

* FGR can have association with several maternal highfactors. There is

statistical significant difference noted in assboia with gestational HTN,

Preeclampsia between early and late onset FGRI€T3)

* Among overall study population 3 were GDM, 3 wereliagnosed case of

RHD, 4 were chronic hypertension & another 2 wessoaiated with chronic

HTN with superimposed PE.
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Table 4: Descriptive analysis of AC (%) , EFW(%) amdl AFI (cm)in study

population (n=180)

95% C.1

Parameter | Mean = SD | Median | Minimum | Maximum
Lower | Upper

AC (%) | 13.26+12.97 7.0 1.0 70.0 114 | 15.2
EFW (%) | 7.14+757 | 4.0 1.0 62.0 60 | 83
AFl(cm) | 9.64+3.92 | 97 0.0 24.8 9.1 | 10.2

There are several parameters needed for diagnb$t&RB such as AC and EFW.

Other than that AFI is a necessary parameter whegs in management if FGR.
In Table 4, we observed the mean AFI was lower tttgrwhich is relevant of FGR.

Similarly, the abdominal circumference and estirddtmetal weight was lower than

expected.

Figure 2 : Pie chart of umbilical artery Pl in the study population (n=180)

increased

resistance,
20.0%

er= 36)

Umbilical Artery Pi

AEDF, 7.2%
(number= 13)

Normal,
72.8%
(number=131)
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* In this study, figure 2 we find that 20% (36 caska)l increased resistance,
while 7.22 % (13 cases) had AEDF.

* Majority of cases are associated with normal urchilartery pulsatility index
(UA PI), comprising 72.8% of the study populatidvieanwhile, 27.22% of
cases are associated with abnormal UA Doppler,rapassing both increased
resistance and absent end-diastolic flow (AEDF)sHuggests a significant
proportion of cases exhibit abnormalities in UA Py, which can be

indicative of potential fetal health issues.
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Table 5: Descriptive analysis of umbilical artery P in the study population

(n=180)
FGR
P t Chi P val
arameter Early Onset FGR | Late Onset FGR | square vaiue
(N=29) (N=151)
Umbilical Artery Pi
f:;g{;ig'g(:‘;a;lf)d 18 (62.07%) 31 (20.53%)
21.188 <0.001
Normal 11 (37.93%) 120 (79.47%)
Umbilical Artery PI
Increased Resistance 10 (34.48%) 26 (17.22%)
AEDF 8 (27.59%) 5 (3.31%) 29.243 <0.001
Normal 11 (37.93%) 120 (79.47%)

Figure 3: Cluster bar chart of comparison of umbilical artery pi between FGR

(n=180)

80.0%
70.0%
& GO'OEA’ 37.9%
= 28-8;’ 34.5% 27.59
()] . 0
S 30.0%
20.0%
10.0%
0.0%

cen

Early Onset FGR Late Onset FGR
Fgr

B Increase Resistance AEDF mNormal
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 Early onset FGR cases had a higher percentage 7¢62.@f abnormal
umbilical artery Doppler findings compared to lateset FGR cases (17.22%).
» Specifically, increased resistance was more comimotboth early onset
(34.48%) and late onset (17.22%) FGR cases, batively more prevalent in
early onset cases.
* AEDF was also observed more frequently in earlyeb®$SR cases (27.59%
vs. 3.31% in late onset).
Therefore, based on the data provided from Taldaed Figure 3, it's evident
that early onset FGR is more commonly associated abhnormal umbilical
artery Doppler findings compared to late onset FGR.
Statistical analysis revealed a significant differe in umbilical artery pulsatility
index (PI) between early and late onset fetal gnorestriction (FGR) groups, with a

p-value of less than <0.001. (Table 5)

Figure 4: Pie chart of mode of delivery (vaginal devery/LSCS) in the study
population (n=180)

Lscs ( Elective&Emergency) ,72.2%

vaginal Elective, 7.8%
delivery,

27.78%

Emergency,
64.4%

The most common mode of delivery, as depicted guré 4, was LSCS which
account for 72.2% of study population. vaginaiwely observed in 27.78% of study
population Amongst the LSCS cases, majority weresrgency cases (64.4%).

(figure 4)
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Table 6: Comparison of mode of delivery in patientsvith abnormal umbilical

artery Pl (n=180)

Umbilical Artery PI
Mode Of Chi
i Increased P val
Delivery Resi AEDF Normal square vaiue
esistance (n=13) (n=131)
(n=36)
Overall (n=180)
Vaginal
Deli 9 (25%) 1 (7.69%) 40 (30.53%
clivery 3.249 | 0.197
LSCS 27 (75%) 12 (92.31%) 91 (69.47%0)
Early onset FGR (n=29)
Increased Normal Chi
Resistance AEDF (n=8) (n=11) square P value
(n=10) - d
Vaginal
Deli 2 (20%) 1 (12.5%) 2 (18.18%
clivery 0.186 | 0.911
LSCS 8 (80%) 7 (87.5%) 9 (81.82%
Late onset FGR (n=151)
Increased Normal Chi
Resistance AEDF (n=5) (n =120) square P value
(n=26) - d
[\)/alg'”a' 7 (26.92%) 0(0%) | 38(31.67%
clivery 2.425 | 0.297
LSCS 19 (73.08%) 5 (100%) 82 (68.33%)

* In all study population there was a higher proportof LSCS compared to
Vaginal Delivery across all categories of Umbilicattery PI. Specifically,

LSCS is more frequent in cases with Increased Ramis (75% vs. 25%) and
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Normal Umbilical Artery Pl (69.47% vs. 30.53%).AEDfases also show a
higher tendency for LSCS (92.31% vs. 7.69%).( T&blégure 5)

 The Chi-square test with its associated P value39{) for all study
population suggests that while there are differenocedistribution between
Vaginal Delivery and LSCS across Umbilical Artery €ategories, these

differences are not statistically significant (®.85).(Table 6)

Figure 5 : Cluster bar chart of comparison of modeof delivery in patients with

umbilical artery PI (n=180)

2.3%
100.0% =

90.0% 75.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

69.5%

Percentage

1.7%

Increase AEDF Normal
Resistance
Umbilical Artery Pi

® Vaginal Delivery mLSCS
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Figure 6: Cluster bar chart of comparison of mode bdelivery with umbilical

artery Pl in Early onset FGR population (n=29)

87.5%
90.0% 80.0% 81.8%
80.0%
70.0%
% 60.0%
£ 50.0%
(O]
% 40.0%
O 30.0% 20.09 18.29
20.0% 12.59
10.0%
0.0%
Increase AEDF Normal
Resistance

Umbilical Artery Pi

m Vaginal Delivery mLSCS

* In pregnancies with Early onset FGR, LSCS is moegudently performed
across all Umbilical Artery PI categories. NotabhAEDF cases have a higher
proportion of LSCS (87.5% vs. 12.5%).The Chi-squégst indicates no
significant difference in the distribution of modédelivery across Umbilical

Artery PI categories (P = 0.911).( table 6, Figdye
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Figure 7: Cluster bar chart of comparison of mode bdelivery with umbilical

artery Pl in Late onset FGR population (n=151)

100.0%
100.0%
90.0%
80.0% 3.1% 68.3%
70.0%
% 60.0%
§ 50.0%
S 40.0% 26.99 31.79
30.0%
20.0%
10.0% 0.0%
0.0%
Increase AEDF Normal

Resistance
Umbilical Artery Pi

m Vaginal Delivery mLSCS

* In pregnancies with Late onset FGR, LSCS is moeguent, especially in
AEDF cases (100%).There is a higher proportion 8ICE in cases with
Increased Resistance (73.08% vs. 26.92%) and Notdhddilical Artery Pl
(68.33% vs. 31.67%).The Chi-square test suggesssgmificant difference in
the distribution of mode of delivery across Umlaliértery Pl categories (P =

0.297).( Table 6, Figure 7)
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Table 7: Indication for LSCS in the study populatian (n=180)

Indication For LSCS Frequency Percentages
Foetal Distress 33 18.33%
Previous LSCS 26 14.44%

Oligohydramnios 15 8.33%
AEDF 12 6.72%
Failed Induction 7 3.89%
Non-Progress of Labour 7 3.89%
Anamnios 5 2.78%
Brain Sparing Effect 5 2.78%
Breech Presentation 4 2.22%
Severe PEwith Imminent Sign 3 1.67%
Antepartum Eclampsia 2 1.11%
CDMR 2 1.11%
CPD 2 1.11%
HELLP Syndrome 2 1.11%
Atypical PE 1 0.56%
Complete Placenta Previa 1 0.56%
Deep Transverse Arrest 1 0.56%
Placenta Previa 1 0.56%
Abruptio Placenta 1 0.56%

LSCS. Other commonly observed

indications

The study population exhibited several reasonspfnforming LSCS, with foetal
distress identified as the most frequent indicatiolowed by a history of previous
includa&DF, anamnionitis,

oligohydramnios, failed induction, and the braiarspg effect (see Table 7).
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Figure 8: Pie chart of perinatal outcome of Neonatén=180)

early neonatal

FSB  4eath(3.3%)
1.1%

alive
95.6%

Safe childbirth is essential in all deliveries, anhds important in those with IUGR
and abnormal UA dopplers. 98.98% were alive ahlilvat account for 178 number of
study population. Two Fresh still birth (FSB) wereted. Six early neonatal death

observed other than 2 FSB (Figure 8)

Table 8: Distribution of term/preterm neonate in the study population (n=180)

Gestational Age at birth Frequency Percentages

28 Weeks to 33° weeks 14 7.78%

34 Weeks to 36° weeks 44 24.44%
Term & 37 weeks ) 122 67.78%
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Figure 9: Pie chart of term/preterm delivery in the study population (n=180)

28 Weeks to 33
+ 6 Days, 7.8%

/Term & 37

weeks ), 67.8%

The table no 8 & Figure no 9 show the distributioh births across different

gestational age categories.

The majority of births (67.78%) occurred at ternY (8eeks of gestation or later),

indicating that full-term pregnancies are the nomshmon.

Preterm births (between 28 and 36 weeks + 6 dagspumted for a smaller
proportion of births: 7.78% for 28 weeks to Fweeks and 24.44% for 34 weeks to

36 "% weeks.
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Table 9: Descriptive analysis of birth weight (kg) APGAR at 1 min and APGAR

at 5 min in study population (n=180)

95% C.I
Parameter Mean + SD| Median | Minimum | Maximum
Lower | Upper
Birth Weight (Kg) | 2.17 £ 0.44 2.3 0.6 2.9 2.1 2.2
Apgar 1 Min 6.83+1.09| 7.0 0.0 8.0 6.7 7.0
Apgar 5 Min 8.04 +1.17 8.0 0.0 9.0 7.9 8.2

The mean birth weight was lower than expectedrat,tevith a mean birth weight of

2.17 kg (table 9). The APGAR at 1 min was lowentharmal and at 5 min was well

within normal ranges.

Page 48




Results

Table 10: Comparison of birth weight (kg), APGAR ard NICU admission

between early and late onset FGR (n=180)

FGR
P t Chi P val
arameter Early Onset FGR | Late Onset FGR | square vaiue
(N=29) (N=151)
Birth Weight (Kg)
Low Birth Weight (<2500Gm) 28 (96.55%) 115 (76.16%
. . 6.195 0.013
Normal Birth Weight 0 0
(> 2500Gm) 1 (3.45%) 36 (23.84%)
Apgar 1 Min
Abnormal (<7) 22 (75.86%) 27 (17.88%)
41.282 <0.001
Normal & 7) 7 (24.14%) 124 (82.12%)
Apgar 5 Min
Abnormal (<7) 6 (20.69%) 4 (2.65%)
15.090 0.001
Normal & 7) 23 (79.31%) 147 (97.35%)
NICU Admission
Yes 22 (75.86%) 57 (37.75%)
14.350 <0.001
No 7 (24.14%) 94 (62.25%)

Table 10 shows among infants with Early Onset FBR vast majority (96.55%) had

low birth weight (LBW), while a very small percegt& (3.45%) had normal birth

weight.

In contrast, among infants with Late Onset FGR,agonity (76.16%) had low birth

weight, and a smaller proportion (23.84%) had ndtmrégh weight & 2500Gm).

Early Onset FGR significantly associated with LowrtB Weight (<2500Gm)

compared to Late Onset FGR (P = 0.013). (Tabld-igure 10)
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Figure 10: Cluster bar chart of comparison of birth weight (kg) between early &
late onset FGR (n=180)

96.6%

76.2%

kﬁ)

Early Onset FGR Late Onset FGR
Fagr

100.0%
80.0%
60.0%
40.0%
20.0%

0.0%

Percentage

m Low birth weight (<2500gmk Normal birth weight$ 2500gm)

Figure 11: Cluster bar chart of comparison of Apgarl min between early and
late onset FGR (n=180)

100.0% 75 9% 82.1%
o 80.0%
&
£ 60.0%
] 0,
S 40.0% 24.1% 17.9%
a

20.0%

0.0%

Early Onset FGR Late Onset FGR
Fgr

= Abnormal (<7) =Normal & 7)

Early onset FGR showed a higher incidence (75.9®4ve Apgar scores at 1 minute
compared to late onset FGR, where only 17.9% weseaated with abnormal Apgar
scores. Infants with early onset FGR are signifigamore prone to lower Apgar
scores at both 1 minute and 5 minutes compareabgetwith late onset FGR (both P

< 0.001). ( Table 10, Figure 11, 12)
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Figure 12: Cluster bar chart of comparison of APGARS min between early and
late onset FGR (n=180)

97.4%
100.0% 79.3%
o 80.0%
g
g 60.0%
S 40.0% 20.7%
0.0%
Early Onset FGR Late Onset FGR
Far
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Figure 13 : Cluster bar chart of comparison of NICUadmission between early
and late onset FGR (n=180)

75.9%
80.0% 62.3%

S 60.0%
8
& 40.0%
o
o 20.0%

0.0%

Early Onset FGR Late Onset FGR
Fgr
EYes ENo

Early Onset FGR infants more likely to require NI@dmission compared to Late

Onset FGR (P < 0.001). (Table 10, Figure 13)

These results indicate that Early Onset FGR iscat®sm with poorer outcomes such
as lower birth weight, lower Apgar scores, and figlikelihood of NICU admission

compared to Late Onset FGR.
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Table 11: Comparison of mean of gestational age atrth between early and late

onset FGR (n=180)

Parameter P value

FGR (Meant SD)

Early Onset FGR Late Onset FGR
(n=29) (n=151)

Gestational Age at

] 34.57 £ 3.07 37.97+1.71 <0.001
Birth
Apgar 1 Min 572 +1.83 7.05+0.71 <0.001L
Apgar 5 Min 7+217 8.25+0.7 <0.001]

The mean gestational age at birth for early & lateset FGR were 34.57
weeks & 37.97 weeks respectively .The differemcgestational age between
early and late onset FGR was statistically sigaific(P< 0.001), indicating
that infants with late onset FGR were born at aamg@stational age compared
to those with early onset FGR . ( table 11)

There was a statistically significant differenceApgar scores at 1 minute
and 5 minute between Early Onset FGR and Late GtGBt (P < 0.001), with
infants in the Late Onset FGR group having higleares, indicating better
initial neonatal adaptation. The mean APGAR scéwed min in early & late
onset FGR were 5.72 and 7.05 respectively. Sirgilarl5 min it were 7 &
8.25 respectively. (table 11)

Infants with Late Onset FGR tended to be born latexr gestational age and
showed higher Apgar scores at both 1 minute anéhbites compared to those

with Early Onset FGR.(table 11)
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Table 12: Descriptive analysis of birth weight (kg)n the study population (n=180)

Birth Weight (Kg) Frequency Percentages
<1 kg 4 2.22%
1to 1.5kg 14 7.78%
1.5t0 2.5 kg 125 69.44%
>2.5 kg 37 20.56%

Figure 14: Bar chart of birth weight (kg) in the study population (n=180)

69.4%

70.0%
60.0%
50.0%
40.0%
30.0%
20.0% 7.8%

=

0.0%

20.6%

Percentages

<1 kg ltol5kg 1.5t02.5kg >2.5kg

Birth Weight (Kg)

The table 11 shows the distribution different bimfeight categories in study

population.

Most babies (69.44%) had birth weights betweenkd.&nd 2.5 kg, which typically

fall within the low birth weight range categories.

Lower birth weight categories, such as <1 kg arnd 1.5 kg, together account for
9.00% of births, indicating a smaller proportion libies born with very low birth

weights.
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Babies with birth weights greater than 2.5 kg aoted for 20.56% of births

indicating normal birth weights, which are generalssociated with better outcomes.(

Table 12 & Figure 14)

Table 13: Comparison of umbilical artery Pl with birth weight (kg) (n=180)

Birth Weight (Kg)
: Chi
Parameter , : Normal Birth P value
Low Birth Weight
J Weight square
(<2500Gm) (n=143)
(= 2500Gm) (n=37)
Umbilical Artery Pi
Increased Resistance 34 (23.78%) 2 (5.41%)
AEDF 13 (9.09%) 0 (0%) 11.370 | 0.003
Normal 96 (67.13%) 35 (94.59%)

In this study, among the 36 participants with iased resistance in umbilical artery

doppler, 34 had low birth weight. All participamgth absent end-diastolic flow

(AEDF) were also delivered as low birth weight. thermore, among the normal

birth weight population, 94.59% showed normal ressui umbilical artery Doppler,

while only 5.41% exhibited increased resistancab(@ 13, Figure 15)

Table 13 demonstrates that abnormalities in unddikatery PI (including increased

resistance and AEDF) are significantly associatih lew birth weight.
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Figure 15: Cluster bar chart of comparison of umbilcal artery Pl with birth
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Table 14: Comparison of umbilical artery Pl with birth weight (kg) (n=180)

Birth Weight (KQg)
Umbilical Artery Pi Chi P val
mbilical Artery F Low Birth Weight Normal Birth Weight | square value
(<2500Gm) (n=143) (>2500Gm) (n=37)
Overall (N=180)
Abnormal 47 (32.87%) 2 (5.41%)
11.189 <0.001
Normal 96 (67.13%) 35 (94.59%)
Early onset FGR (N=29)
Low Birth Weight Normal Birth Weight Chi P value
(<2500Gm) (n=28) (> 2500Gm) (n=1) | square
Abnormal 18 (64.29%) 0 (0%)
1.695 0.193
Normal 10 (35.71%) 1 (100%)
Late onset FGR (N=151)
Low Birth Weight Normal Birth Weight Chi P value
(<2500Gm) (n=115) (> 2500Gm) (n=36) | square
Abnormal 29 (25.22%) 2 (5.56%)
6.497 0.011
Normal 86 (74.78%) 34 (94.44%)

Table 14 shows Within the early onset FGR subgaflg® participants, 18 (64.29%)

had abnormal PI values, all of whom were in the loith weight category. 10

participants (35.71%) with early onset FGR had rar®i values, 1 of whom was in

the normal birth weight category & rest 9 were om Ibirth weight category (figure

17, Table 14)

However, the Chi-square test (1.695, P = 0.193hdidshow a statistically significant

association, possibly due to the small sample size.
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Figure 16: Cluster bar chart of comparison of umbilcal artery PI with birth

weight (kg) (n=180)
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Figure 17: Cluster bar chart of comparison of umbilcal artery PI with birth

weight (kg) In Early onset FGR population (n=29)
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Figure 18: Cluster bar chart of comparison of umbilcal artery PI with birth

weight (kg) In Late onset FGR population (n=151)
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* In the late onset FGR subgroup of 151 participa@8s,individuals with
abnormal umbilical artery Pulsatility Index (Pl)lwes were categorized as
low birth weight, whereas only 2 individuals withbreormal Pl were

categorized as normal birth weight.

* Among those in the late onset FGR subgroup who wategorized as normal
birth weight, 94.44% exhibited normal umbilicaleast Pl values, while only

5.56% had abnormal umbilical artery Pl values.(€abt, Figure 17)

* The Chi-square test (6.497, P = 0.011) confirmgagistically significant

association between abnormal Pl values and birthhvveategories within this

subgroup.(Table 14)
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Table 15: Predictive validity of Umbilical artery Pl in predicting Birth Weight

(Kg) in FGR (n=180)

95% ClI
Parameter Value Lower Upper
Overall (n=180)
Sensitivity 32.87% 25.25% 41.21%
Specificity 94.59% 81.81% 99.34%
False positive rate 5.41% 0.66% 18.19%
False negative rate 67.13% 58.79% 74.75%
Positive predictive value 95.92% 86.02% 99.50%
Negative predictive value 26.72% 19.37% 35.15%
Diagnostic accuracy 45.56% 38.13% 53.13%
Early onset FGR (n=29)
Sensitivity 64.29% 44.07% 81.36%
Specificity 100.00% 2.50% 100.00%
False positive rate 0.00% - 97.50%
False negative rate 35.71% 18.64% 55.93%
Positive predictive value 100.00% 81.47% 100.00%
Negative predictive value 9.09% 0.23% 41.28%
Diagnostic accuracy 65.52% 45.67% 82.06%
Late onset FGR (n=151)
Sensitivity 25.22% 17.58% 34.17%
Specificity 94.44% 81.34% 99.32%
False positive rate 5.56% 0.68% 18.66%
False negative rate 74.78% 65.83% 82.42%
Positive predictive value 93.55% 78.58% 99.21%
Negative predictive value 28.33% 20.49% 37.28%
Diagnostic accuracy 41.72% 33.76% 50.02%
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Table 15 illustrates the predictive accuracy offdilimal Artery Pulsatility Index (PI)
in predicting birth weight in cases of fetal growtstriction (FGR). In the overall
study population (n=180), the specificity of umdédli artery Pl (94.59%) was notably

higher than its sensitivity, with a positive predie value of 95.92%.

Comparing early and late onset FGR subgroups, letmonstrated significant
specificity in umbilical artery Doppler readingsijtivvalues of 100% and 94.44%,
respectively. Additionally, umbilical artery Pl wabserved to be more sensitive in

early onset FGR compared to late onset FGR insthidy.

Table 16: Descriptive analysis of NICU admission ithe study population (n=180)

NICU Admission Frequency Percentages
Yes 79 43.89%
No 101 56.11%

Figure 19: Pie chart of NICU admission in the studypopulation (n=180)

NICU Admission

YES, 43.9%
(number=79)

NO, 56.1%
(number=101)

In table 16 and figure 19, indicate that out of th&al study population, 79 infants
required admission to the NICU, representing 43.89%e cohort. Conversely, 101

infants did not require NICU admission, comprisi@11% of the study population.
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Table 17: Indication for NICU admission in the NICU population (n=79)

Indication For NICU Admission Frequency Percentages
Respiratory Distress 44 55.7%
Neonatal Jaundice 26 32.91%
LBW With Preterm 5 6.32%
Hypoglycaemia 2 2.53%
Abdominal Distension 1 1.27%
Poor Tone & RDS 1 1.27%

The indication of NICU admissions can be variablere we observe that respiratory

distress was the most common indication accoun®r% followed by neonatal

jaundice, as seen in table 17.

Respiratory distress includes requirement of CPé&®jgen requirement, transient

tachypnoea of newborn.

Table 18: Descriptive analysis of duration of NICUadmission (n=79)

95% C.I
Mean *
Parameter sD Median | Minimum | Maximum
Lower | Upper
Duration Of
o 5.24 +6.41] 3.00 1.00 41.00 3.80 6.69
NICU Admission

The mean duration of NICU admission was 5.24 dags)oticed in table 18.
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Table 19: Analysis of neonatal outcomes (n=180)

Other Complications Frequency Percentages
KMC 73 40.56%
Early neonatal death 8 4.44%
Failure Of Gaining Weight 1 0.56%
Nil 98 54.44%

Perinatal Mortality was observed in 8 of the 18famts. Most of the newborn were
admitted to KMC in view of low birth weight measogi 40.56% of entire study

population (Table 19)

Table 20: Comparison between early and late onsetdR & NICU admission (n=180)

NICU Admission
Chi
FGR P value
square
Yes (N=81) No (N=99)

Early Onset 24 (29.63%) 5 (5.05%)
19.914 <0.001

Late Onset 57 (70.37%) 94 (94.95%)
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Figure 20: Cluster bar chart of comparison of eary onset FGR between NICU

admission (n=180)

94.9%

100.0%
28-83;0 70.4%
. 0
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20.0% 5-1%
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0.0%
Yes No

Nicu Admission

m Early Onset m Late Onset

It appears that in Table 21 and Figure 20, theeeristable and statistically significant
relationship between the onset of fetal growthrietstn (FGR) and the requirement
for admission to the NICU, with a p-value of <0.00Lhis suggests a strong
correlation between the onset of FGR and the needCU care, highlighting the

potential impact of FGR on neonatal health outcomes
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Table 21: Comparison of umbilical artery Pl with NICU admission (n=180)

NICU Admission
Umbilical Artery Pi Chi square | P value
Yes (N=81) No (N=99)
Increased Resistance 24 (29.63%) 12 (12.12%)
AEDF 11 (13.58%) 2 (2.02%) 20.244 <0.001
Normal 46 (56.79%) 85 (85.86%)

Figure 21: Cluster bar chart of comparison of umbilcal artery Pl between NICU

admission (n=180)

100.0% 85.9%

, 80.0% 56.8%
[@))
£ 60.0%
o 29.6%
5 40.0%
a8 3.6% 12.1%

0.0%

Yes No

Nicu Admission

B Increased Resistancem AEDF Normal

In this study, umbilical artery pulsatility indeXPlj serves as a predictor for the
necessity of NICU admission. Specifically, abndromabilical artery (UA) findings,

including increased resistance and absent endetlasflow (AEDF), were
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significantly linked to the requirement for NICUragsion, as indicated by a p-value

of < 0.001 in Table 22 and Figure 21.

This underscores the clinical relevance of UA Depphssessment in identifying

fetuses at risk of requiring NICU care due to ptgrcomplications related to blood

flow abnormalities.

Table 22: Comparison of Umbilical Artery Pl with adverse perinatal outcomes (n=180)

Umbilical Artery PI NICU Admission Chi square P value
Yes (N=81) No (N=99)
Overall (N=180)
Abnormal 35 (43.21%) 14 (14.14%)
19.001 <0.001
Normal 46 ( 56.79%) 85 (85.86%)
Early Onset FGR (N=29)
Yes (N=22) No (N=7)
Abnormal 15 (62.5%) 3 (60%)
0.011 1.00
Normal 9 (37.5%) 2 (40%)
Late Onset FGR (N=151)
Abnormal 20 (35.09%) 11(11.7%)
: <0.
Normal 37 (64.91%) 83(88.3%) 11.894 0.001
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The table no 23 presents data on umbilical artargaility index (PI) and its
association with NICU admission, categorized byrallecases and by early onset

fetal growth restriction (FGR) and late onset FGR.

In the overall cohort of 180 cases, abnormalitiasumbilical artery Pl were
significantly more frequent among infants who wadenitted to the NICU (43.21% )
compared to those who were not admitted (14.14%hix difference was statistically
significant with a chi-square value of 19.001 anpg-zalue of < 0.001, indicating a
strong association between abnormal umbilical yfdrand NICU admission. (Table

23, Figure 23)

Figure 22: Cluster bar chart of comparison of umbilcal artery PI with NICU

admission (n=180)
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Figure 23: Cluster bar chart of comparison of umbilcal artery Pl between NICU

admission In Early onset FGR population (n=29)

80.0%
70.0% 62.5 %

0
60.0% 37.5%
50.0%

40.0%
30.0%
20.0%
10.0%
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Percentage
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When examining early onset FGR (29 cases), whitérgeo cases where growth
restriction is noted earlier in pregnancy, there wa significant association between
umbilical artery Pl abnormalities and NICU admissi(p-value = 1 ). Both those
admitted and not admitted to the NICU showed simgeoportions of abnormal

umbilical artery PI. (Table 23, figure 24)
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Figure 24: Cluster bar chart of comparison of umbilcal artery Pl between NICU

admission Late onset FGR population (n=151)
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Conversely, in late onset FGR (another 29 casesbilical artery Pl abnormalities
were significantly more common among infants adsditto the NICU (35.09% )
compared to those not admitted (11.7% ). This figdivas statistically significant

with a chi-square value of 11.894 and a p-value 0f001. (Table 23, figure 25)
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Table 23: Descriptive analysis of APGAR 1 and APGAR min in AEDF

population (n=13)

95% C.1

Parameter | Mean + SD | Median | Minimum | Maximum
Lower | Upper

Apgar 1 Min| 5231 6.0 0.0 7.0 3.6 6.4

Apgar 5 Min | 6.15 £ 2.82 7.0 0.0 8.0 4.5 7.9

In the AEDF population, The mean APGAR scores weveer than the rest of the

study population, as noted in table 23

Table 24: Indication for NICU admission in the AEDF population (n=9)

Indication For NICU Admission Frequency Percentages
Respiratory Distress 6 66.67%
Extremely LBW With Preterm 2 22.22%
Neonatal Jaundice 1 11.11%

In table 24, we observed that respiratory distress noted in 2/3 of the patients in

AEDF.
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Table 25: Condition on discharge in AEDF population(n=13)

Condition On Discharge Frequency Percentages
Alive & Healthy 9 69.23%
Died 4 30.77%

In table 25, we observed that 9 out of 13 were hdisged alive and healthy.

Significant perinatal mortality & morbidity noted study population with AEDF.

Figure 25: Pie chart for mode of delivery in the ABDF population (n=13)

. vaginal deliver
Mode Of D6||Very (quVD), 7_7%y

(number= 1)

LSCS

(emergncy),
92.3% (number=
12)

The majority(92.3%) of cases in the AEDF populatisaere born via emergency
caesarean section (LSCS), with AEDF identifiedtesgrimary reason for caesarean

delivery in 12 out of 13 cases included in the gt{rdfer to and Figure 26).
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Table 26: Predictive validity of Umbilical Artery P1 in predicting adverse
perinatal outcome (n=180)

Parameter Value 5% Cl
Lower Upper
Overall (n=180)
Sensitivity 43.21% 32.24% 54.69%
Specificity 85.86% 77.41% 92.05%
False positive rate 14.14% 7.95% 22.59%
False negative rate 56.79% 45.31% 67.76%
Positive predictive value 71.43% 56.74% 83.42%
Negative predictive value 64.89% 56.06% 73.02%
Diagnostic accuracy 66.67% 59.27% 73.50%
Early Onset FGR (n=29)
Sensitivity 62.50% 40.59% 81.20%
Specificity 40.00% 5.27% 85.34%
False positive rate 60.00% 14.66% 94.73%
False negative rate 37.50% 18.80% 59.41%
Positive predictive value 83.33% 58.58% 96.42%
Negative predictive value 18.18% 2.28% 51.78%
Diagnostic accuracy 58.62% 38.94% 76.48%
Late Onset FGR (n=151)
Sensitivity 35.09% 22.91% 48.87%
Specificity 88.30% 80.03% 94.01%
False positive rate 11.70% 5.99% 19.97%
False negative rate 64.91% 51.13% 77.09%
Positive predictive value 64.52% 45.37% 80.77%
Negative predictive value 69.17% 60.09% 77.27%
Diagnostic accuracy 68.21% 60.15% 75.54%
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* We noted in table 26 in all study population, ttie sensitivity of UA PI for
predicting adverse perinatal outcome was 43.21%GfRR while specificity
was higher with 85.86% with a PPV & NPV 71.43% &.89% accordingly.
The diagnostic accuracy for predicting adversenagal outcome was 66.67%.

* For early onset FGR cases (n=29), umbilical artetyshowed a higher
sensitivity of 62.50% but lower specificity of 40%he PPV was 83.33%
with a diagnostic accuracy of 58.62%.

* In late onset FGR cases (n=151), the sensitivityirabilical artery Pl was
35.09%, with a specificity of 88.30%. The PPV anB\Wwere 64.52% and
69.17%, respectively, with a diagnostic accurac§&p1%.

» These findings indicate that while umbilical art®lyshows varying predictive
performance across different subsets of FGR andabbwelCU admission, it
generally exhibits higher specificity and PPV insea of late onset FGR

compared to early onset FGR.
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DISCUSSION

Intrauterine growth restriction, often known as IRGs a frequent obstetric
syndrome that is linked to an increased risk dibsgtih as well as postnatal morbidity
and mortality®®®°The current practice guidelines for foetal suragitle and optimal
delivery timing among pregnancies that are affetigthtrauterine growth restriction
(IUGR) centre on whether the umbilical artery Dagppulsatility index is normal
(95%), increased (>95%), or has absent or revexedeiastolic blood flow. This is
due to the fact that pregnancies with IUGR thateham abnormal umbilical artery
pulsatility index (UA PI) are associated with a Heg risk of adverse perinatal

outcomes!’® 73

In contrast, the risk of unfavourable perinatal comes appears to be
comparable to those of regularly growing foetusesuntil 39 weeks of gestation in
cases of intrauterine growth restriction (IUGR) gorencies while the UA PI is
normal. "7 Early-term delivery is therefore suggested forauterine growth
restriction (IUGR) pregnancies that have an inadadA Doppler Pl, whereas term
delivery is an option for IUGR pregnancies thatdaormal Doppler indices at the

time of delivery®-¢%
DEMOGRAPHIC VARIABLES OF THE POPULATION (TABLENO 1 )

In the present study, the mean age of the studycypants was 25.38 years,
while the BMI was 24.95 kg/m2. Majority of the syugopulation presented in the

third trimester, with the mean gestational ageird lbeing 37.42 weeks

In a study by Lewkowitz, A. et al, 87.4% of the ptggion belonged to the
ages of 18-34 years, like the findings of our s#8db5.2% of the study participants

had a normal BMI which is similar to our study?!
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In a study by Sam Mathewlynn et al, the mean ag#hese with abnormal
UA Pl was 30 (26-34) years, while in 32 (28-36) rgeim those with previously
normal UA Pl and no evidence of FGR.(p<.001). TreamBMI in both study groups
was 24.36 (20.26—-28.47) and 24.80 (20.85-28.75)valjpe <.448), which was lower

than the findings of our stud{®

In a study by Gudmundsson et al, the median mdtegpa was 28 years

(range 18-39) and mean body mass index 23.5 (4#3) k§m2."®!
EARLY & LATE ONSET FGR IN STUDY POPULATION (TABLEN O 2)

In current study among entire study population 8%8151 cases) were late

onset FGR while only 16.11 % ( 29 cases) were earbet FGR .

In a study done by Srirambhatla A, Mittal S etaalong 80 study population 36 cases

were early onset FGR while 44 cases were late ¢i@Bt.
HIGH RISK FACTORS (TABLE NO 3)

In our study, we found a statistically significatitference between subgroups
of FGR in relation to gestational hypertension angeclampsia. Among those with
early-onset fetal growth restriction (FGR), 27.59%®xperienced gestational
hypertension and 31.03% developed preeclampsieonirast, in the late-onset FGR
group, the rates of gestational hypertension arekegiampsia were 11.26% and
7.95%, respectively. We also observed cases ofthypmdism (9 patients), placental
abruption (4 cases), gestational diabetes mel{Busases), chronic hypertension (4
cases), and chronic hypertension with superimpgsedclampsia (2 cases) in our

study population
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In Bhargavi Rangarajan's study, the most prevatesdical comorbidity was
hypothyroidism. Hypothyroidism was followed by premcy-related hypertension
affecting 4% of the participants, diabetes compicp pregnancy in 4.3%,
autoimmune and heart diseases complicating pregnamc3%, and infertility
treatment history in 1.9%. Regarding obstetric cdntlities, gestational hypertension
and the preeclampsia spectrum were identifiedetetiding causes of FGR, affecting
5.3% and 5.6% of cases, respectively. In the spapulation, 3% had a history of
gestational hypertension, while 3.7% had a histdrshyroid disease, and 2.4% had a

history of gestational diabetes mellitus (GDM}.

In a study conducted by Chirtrarasan P. et al.jn@%iduals (33.5%) were
identified with pregnancy-induced hypertension assk factor. Gestational diabetes
was noted as the risk factor in 5 cases (2.5%)|ewhicases (3%) involved heart
disease complicating pregnancy. Additionally, 48esa(24%) were associated with
other risk factors such as breech presentatiorn;tpos pregnancy, bronchial asthma,
anemia, hypothyroidism, or chronic hepatitis. lagtingly, 102 patients (54%) did

not exhibit any identifiable risk factors in theigy. !
PARITY (FIGURE NO 1)
In our study 54.44% were Primigravida, while thenagning were multigravida

In a study by Muniz CS, Dias BF, 51.4% of the maheere nulliparous which is

similar to our study®¥

In another study done by Dall'Asta A ,70.1% studpydation were nulliparou€®
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MODE OF DELIVERY & GESTATIONAL AGE AT DELIVERY

(TABLE NO 7, 11)

In our study, majority (72.2%) of the patients umdent emergency LSCS.
The most common cause for the LSCS was fetal dsfi@dlowed by previous LSCS.

Other frequent indications were AEDF, oligohydroomianamnios.

In a study by Sam Mathewlynn, et al, 12 (5.9) patien the abnormal UA
group and 390 (4.9) patients in the previously radrdA group underwent pre-labour
CS, while 23 (11.4) and 858 (10.8) underwent anrgemey LSCS. This was much

lower than the findings in our stud{?!

In a study by Bhargavi Rangarajan, Approximately.5%3 of deliveries
involved emergency cesarean sections. The primeagons for these procedures
included non-reassuring fetal heart rate, fetatres, previous cesarean section,

meconium-stained amniotic fluid, and failed indaoti’”!

In a study done by Coenen H, Braun J there wamyrafisant disparity
observed in cesarean section rates between thead@FSGA groups, with a higher
incidence in the FGR group (79.5% vs. 45.4%; pG0D). Additionally, there were
fewer instances of spontaneous vaginal deliveriegheé FGR group compared to the

SGA group (18.0% vs. 50.6%; p < 0.00%%

In present study the mean gestational age atedglivor all the study
population was 37.42 weeks. The mean age at dglieerearly & late onset FGR
were 34.57 weeks & 37.97 weeks respectively .Thfferdnce in gestational age
between early and late onset FGR was statistisdigificant (P< 0.001), indicating
that infants with late onset FGR were born at aemgestational age compared to

those with early onset FGR .
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UMBILICAL ARTERY Pl DOPPLER (FIGURE NO 2,3 & TABLE NOJ5)

In the present study, to confirm the diagnosisthis study, we propose that
Umbilical artery Pl can predict the possible poeomatal outcomes. In this study, we

find that 20% had increased resistance, while %o22ad AEDF.

In a study by Srirambhatla A, Mittal S et al, 36%4) were classified as early
onset FGR, while 44 (55%) were categorized asdaset FGR. Abnormal umbilical
artery pulsatility index (UA PI) was found in 20ses (55.55%) within the EFGR
group, indicating a higher prevalence of abnormal Bl compared to the LFGR

group, where 15 cases (34.09%) exhibited abnormalPU™"!

In current study Early onset FGR cases had a higaerentage (62.07%) of
abnormal umbilical artery Doppler findings compartd late onset FGR cases
(17.22%). Specifically, increased resistance wasenommmon in both early onset
(34.48%) and late onset (17.22%) FGR cases, batively more prevalent in early
onset cases. AEDF was also observed more frequantgarly onset FGR cases
(27.59% vs. 3.31% in late onset). Statistical asialyevealed a significant difference
in umbilical artery pulsatility index (PI) betweararly and late onset fetal growth

restriction (FGR) groups, with a p-value of lesstk0.001.

In a study by Sam Mathewlynn, et al, Group 1 pregies did not have a
substantially higher likelihood of undergoing a @ed scan; however, they did have
significantly higher frequencies of small for gestaal age (SGA) (OR 6.76, ClI
4.23-10.80), severe SGA (OR 13.32, Cl 6.59-26.84) foetal growth restriction
(OR 9.85, CI 6.27-15.49) according to the ISUOGpDelconsensus definition—
Citation20. Doppler velocimetry was repeated in sarases without foetal biometry.

Among the 4606 cases, which accounted for 56.5%eofotal, that continued beyond
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34+0 and had both UA and MCA Doppler measurementsatepe the UA Pl was
significantly more likely to be greater than thetl®Xentile (odds ratio: 18.79,
confidence interval: 11.51-30.66), and the CPR mase likely to be less than the

fifth centile (odds ratio: 5.07, confidence intdn&37-7.63) "

In a study by Lewkowitz et al, elevated Doppler UA for 25-49% of
recorded measurements; 13 women (0.9%) had eleuste®! for 50-74% of all
recorded measurements, and none of the women bkadtedl Pl for 75-99% of all
recorded measurements. The last recorded UA Pkleaated for 37 women (25.9%)
with intermittently elevated UA PI. Sensitivity dpses suggested that women with
IUGR pregnancies and UA PI elevation in 50-74%eaforded UA Pl measurements
had lower 5-minute Apgar scores compared with womign [IUGR pregnancies and
normal UA Pl ( P<009), but there was no differerineneonatal morbidity or
umbilical artery pH between the 2 groups. Otheryws®onatal morbidity or obstetric
outcomes were similar when compared between thggrbwomen with persistently
normal UA PI and the various subgroups of womer wievated UA PI, regardless
of the proportion of elevated UA Pl measurementsvbether the last UA Pl was

elevated or normal’*
MODE OF DELIVERY WITH UA PI (TABLE NO 5,6 AND FIGU RENO 4,5)

In the present study, there was no significant @aton between mode of
delivery and the umbilical artery Pl. Cases of AE&IE0 demonstrate a significantly
increased inclination towards LSCS (92.31% compé&oeadhginal delivery (7.69%) as
depicted in Table 6 and Figure 5. In Lewkowitz ktl® (11.2) and 33 (7.7) in both
groups had emergency LSCS, and the latter wasrthg gvith an abnormal UA P

However, similar to our study, there was no differ between the group§’
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BIRTH WEIGHT (TABLE NO 12 &15)

In the present study the mean birth weight forrensitudy population was
2.17 + 0.44 (table no 9) . In total study populatit9.44% had low birth weight
(<2500gm) & in low birth weight population most ¢he birth weight were in
between 1.5 to 2.5kg. 2.2% study population felb iextremely low birth weight

category & 7.78% were very low birth weight categor

A study done by Bhargavi Rangarajan et alout ofttial births, 46.9% had a
birth weight greater than 2.5 kg. A small perceafag%, fell into the extremely low
birth weight category, while 8.7% were classifiesl \&ery low birth weight. The

majority, comprising 53.7%, fell into the low birtheight category’”!

In a study done by Coenen H, Braun J et al theianeHirth weight in
pregnancies affected by fetal growth restrictioGR was significantly lower (1780
g [1230, 2290] compared to 2565 g [2278, 2805]; @.601), which aligns with the

finding of a lower median gestational age at dejivie the FGR group®”!

In the study by Lewkowitz, 59% were males, and rirean birthweight was
2.4 Kkg. this variation is due to the regional atithe variations. The mean 5-minute

APGAR was 9, which is similar to the findings irethresent study.”

In our study, the umbilical artery pulsatility ind§UA Pl) demonstrated a
sensitivity of 64.29% in predicting low birth weigiiLBW), while it exhibited a
specificity of 100% for identifying early-onset &tgrowth restriction (EFGR)
patients. For cases specifically involving lateaintetal growth restriction (LFGR)
and predicting LBW, the UA PI showed a sensitivfy25.22% and a specificity of
94.44%, aligning with our study's findings. Acrab® entire study population, the

UA PI had a sensitivity of 32.87% and a specifiafy94.59% for predicting LBW.
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In the study population of Srirambatla et al , UARRd a sensitivity of 62%
when it came to predicting LBW, while it had a sfieity of 100% when it came to
EFGR patients. When it came to predicting low buwgkight in cases with LFGR, the
UA PI had a sensitivity of 46%, which was corrolibrg with the findings of our

study.!!

APGAR SCORE (TABLE 9, 10 AND FIGURE 11, 12)

In our current study, across the entire study patmn, the average APGAR
scores at 1 minute and 5 minutes were 6.83 and 88gectively. Early-onset fetal
growth restriction (FGR) was notably linked witthegher incidence (75.9%) of low
APGAR scores at 1 minute compared to late-onset,R@®re only 17.9% showed
abnormal APGAR scores. Infants affected by earlsed-GR exhibited significantly
higher rates of lower APGAR scores at both 1 mirautd 5 minutes compared to

those with late-onset FGR (both P < 0.001).

In a study conducted by Srirambatla et al., 38au80 neonates had a one-

minute Apgar score < P!

In Bhargavi Rangarajan et al.'s study, 8.7% ofldhbies, totaling 27 infants,
had an APGAR score of 7 or less. All of these bmbegjuired resuscitation such as
mechanical ventilation or continuous positive aiywaessure (CPAP), indicating an

overall poor prognosis’”
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CORRELATION OF UMBILICAL ARTERY PI WITH NICU ADMISS ION
AND ADVERSE PERINATAL OUTCOMES (TABLE NO 5, 10, 17, 19, 25 & 26

FIGURE 25)

In the present study, there is a significant asdmei between onset of FGR
and NICU admission. Additionally, Umbilical arteBl can determine the need for
NICU admission. The abnormal UA was associatedifstgntly with need for NICU
admission. We observed a total of 36 cases withe&sed resistance and 13 cases
with absent end-diastolic flow (AEDF). Among thoséh early-onset fetal growth
restriction (FGR), 34.48% of the study populatiothibited increased resistance on
Doppler ultrasound, and 27.59% had AEDF. In comtiaghe late-onset FGR group,
the frequencies of increased resistance and AEDE iever, at 17.22% and 3.31%,

respectively.

There is a difference in the severity of Doppldemtions and the temporal

relationship between them in early-onset and lasebFGR.

In the study conducted by Novac et al (25) on 18§pant women with an
estimated birth weight (EFBW) of less than 10%l@&fiit gestational age, it was found
that the incidence of umbilical and MCA Doppler aradies was higher in EFGR
compared to LFGR. On the other hand, UA abnorneslithay be more mild in LFGR
(18, 23, and 24), despite the fact that they areersevere and are encountering more
frequently in EFGR. It has been observed that ERBH is associated with high

impedance umbilical arterial flow as well as anralleeduction in foetal growth.

Twenty of the thirty-six instances of EFGR includadhe study according to
Srirambatla et al. exhibited an abnormal UA PI, aegdenteen of those cases had

unfavourable outcomes for the foetus. For the mepof predicting unfavourable
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outcomes and low birth weight in EFGR, the UA Pkwiae metric that was the most
sensitive, specific, and accurate. A total of sefetal deaths were observed in their
study, among which two (28%) showed absent endaliaslow and two (28%)

reversal of diastolic flow®"

Among the 80 instances that were investigated byar8batla et al., 47
foetuses were found to have a low birth weight.ti@fse, 32 were from the EFGR
group and 15 were from the LFGR group. LBW was @mnésn every single foetus
who had an abnormal UA PI in the EFGR group. LBWs\pgesent in seventeen of
the twenty-one instances with abnormal MCA Pl anthventy-one of the twenty-one

cases with abnormal CPR!

In present study 79 cases required admission t¢&JNGC various reasons. The
most common indication for NICU admission was restpry distress, observed in 43
cases, accounting for 54.43% of the total NICU adions. Following this, neonatal
jaundice was noted in 26 cases, comprising 32.9%thef admissions. Other
indications for NICU admission included low birtleight (LBW), hypoglycemia, and

poor tone.

In our study 40.56% (73 cases) subjects amongtadlyspopulation were

admitted to KMC due to low birth weight.

In Srirambatla et al.'s study, adverse outcomeg wbserved in 39 newborns,
which accounted for 48.8% of the total. These auie® included eight cases of
hypoxia, six cases of seizures, 20 cases of ndosapsis, and 18 cases of other
conditions such as respiratory distress and neangtienterocolitis. Several of these

infants experienced more than one adverse outcomzuorently !
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In our study that the sensitivity of UA Pl for greting adverse perinatal
outcome was 43.21% in FGR while specificity washkigwith 85.86% with a PPV
& NPV 71.43% & 64.89% accordingly. The diagnosticcaracy for predicting

adverse perinatal outcome was 66.67%.(Table no 26)

In the study population of Srirambatla et al, rea¢iof end-diastolic flow was
seen in five cases and absent end-diastolic flo®OP) in eight cases. They also
observed in their study population that absentfealeof EDF was associated with
low five-minute APGAR scores in eight (61%) outld# cases and NICU admissions

in 12 (92%) case$!

In our study, we identified 13 cases of absent diadtolic flow (AEDF).
Among these cases, 12 underwent emergency caesseeton (Figure 26). One
patient with AEDF underwent vaginal delivery asrdidgive consent for caesarean
section (prognosis was guarded with EFW 690 gmgr&hwere two fresh stillbirths
observed in the study population, and both cases a&sociated with AEDF. Among
two fresh still birth one case (birth weight 870 )gmas associated with abruptio
placenta & for another baby ( birth weight 700 gwidh guarded fetal prognosis .
Among the 11 live births with AEDF, Nine of thelias required admission to the
neonatal intensive care unit (NICU) due to respimatdistress syndrome (RDS),
continuous positive airway pressure (CPAP) requinatnor extremely low birth
weight. However, two study population with AEDF haarly neonatal death due to
neonatal sepsis (birth weight 1.04 kg) and RD#&hlweight 600gm) during the

perinatal period.
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CONCLUSION

Umbilical artery Pl is an important parameter foraleation of growth
restricted fetus Adverse perinatal outcomes arenoftorrelated with abnormal
pulsatility index (PI) values in fetal umbilicaltary. The sensitivity of umbilical
artery pulsatility index (UA PI) for predicting aekse perinatal outcomes in cases of
fetal growth restriction (FGR) was 43.21%. This medA Pl correctly identified

about 43.21% of cases that actually experiencedradyperinatal outcomes.

On the other hand, the specificity of UA Pl washeigat 85.86% in FGR
cases. This indicates UA PI accurately ruled oyreximately 85.86% of cases that
did not experience adverse perinatal outcomes. litabartery Pl was more sensitive
(62.5%) in EFGR compared to LFGR whereas it wast spscific (88.3%) in LFGR

cases for predicting adverse perinatal outcome.

The positive predictive value (PPV) was 71.43%,idating the probability
that a positive UA PI result correctly predicted agiverse perinatal outcome. The
negative predictive value (NPV) was 64.89%, indigatthe probability that a

negative UA PI result correctly ruled out an adegerinatal outcome.

Overall, the diagnostic accuracy of UA PI for petiig adverse perinatal
outcomes in FGR cases was 66.67%. This represaetsproportion of correct

predictions made by UA PI out of all cases evaldiate

Abnormal umbilical artery Pl is found to be asstebwith low birth weight,
increased rate of caesarean section and also atesbawith increased perinatal

morbidity and mortality.

Page 84



Summary

SUMMARY

In our observational study, the 180 participants Aanean age of 25.3 years.
Of all subject 54.44% were primigravida and 5886 were multigravida.
In the study population, the prevalence of earlgetrfetal growth restriction
(FGR) was 16.11%, while late-onset FGR accounte@389%.

Increased resistance on UA doppler & AEDF foun@®¥% and 7.22% cases
accordingly. Meanwhile normal UA doppler found 2. 78% cases.

The majority of cases in the study were delivergd.BCS, accounting for
72.22% of the total study population. Among theseCBE deliveries, the
majority were emergency procedures, comprising 84.4f the total LSCS
cases.

There were no statistical significant noted betwédh Pl and mode of
delivery.

In total study population 2 FSB noted both wermeasded with AEDF, rest of
them delivered alive baby.

Out of the 180 study subjects, 123 delivered tdabies, accounting for
68.3% of the total. These term babies had a meatatignal age of 37.4
weeks.

Mean birth weight of study population was 2.17 Rglditionally, 143 cases
were associated with low birth weight (LBW) neomsatabnormalities in
umbilical artery Pl (including increased resistanemd AEDF) are
significantly associated with low birth weight £R<0.001)

In the overall study population (n=180), the speitif of umbilical artery PI
(94.59%) was notably higher than its sensitivity foedicting birth weight ,

with a positive predictive value of 95.92%.
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Comparing early and late onset FGR subgroups, dertfonstrated significant
specificity in umbilical artery Doppler readings,thvvalues of 100% and
94.44%, respectively.

49 cases had 1min APGAR score of <7.

Out of the 180 cases in the study, 79 cases ratjaidenission to NICU for
various reasons. The most common indication for INI&mission was
respiratory distress, observed in 43 cases, adogufar 54.43% of the total
NICU admissions. Following this, neonatal jaundwas noted in 26 cases,
comprising 32.9% of the admissions. Other indicaidor NICU admission
included low birth weight (LBW), hypoglycemia, apdor tone.

Eight perinatal death noted in study populatior2 bh@bies were discharged on
healthy condition.

AEDF population group were more commonly assodiavgth adverse
perinatal outcome including two FSB. Out of 13 AERBEses, 12 cases
underwent LSCS.

There is a significant statistical relation notedveen umbilical artery Pl and
adverse perinatal outcome with a P value of <0.001.

Thesensitivity of UA PI for predicting adverse ipatal outcome was 43.21%
in FGR while specificity was higher with 85.86%the diagnostic accuracy
was 66.67%.

Umbilical artery Pl shows varying predictive perfance across different
subsets of FGR and overall NICU admission, it gelherexhibits higher

specificity and PPV in cases of late onset FGR @egbto early onset FGR.
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ANEXURE: | — INFORMED CONSENT FORM

“TO STUDY THE ROLE OF UMBILICAL ARTERY PULSATILITY | NDEX
(PI) AS A PREDICTOR OF PERINATAL OUTCOME IN GROWTH
RESTRICTED FETUS”

Principle Investigator: Co-Investigator:

Dr. Dr.

Post Graduate Student Professor

Dept of Obstetrics and Gynaecology Dept of Obsteind Gynaecology,
J. N. Medical College, Belagavi-10. J.N. MediCalllege, Belagavi-10.

Objective: To study the efficacy of pulsatility index of umbdl artery doppler in

prediction of adverse perinatal outcomes in fetusagnosed as FGR.

Introduction: As per the recent research, Fetal growth restricfBGR) is a

commonly encountered complication in pregnancy,ctvtias been associated with
increased perinatal morbidity and mortality. Doppleltrasound aids in early
detection of fetal compromise and is used for degithe time and mode of delivery.

Abnormalities in Doppler can help predict advereenmatal outcomes.

Explanation of procedure: A detailed history with physical examination &ken.
Ultrasonographic (USG) diagnosis of FGR is dq&€&W or AC <10%). Umbilical
Artery pulsatility index is measured within 7 dapefore delivery. Patients are

followed upto delivery & Neonate are followed uptalays after delivery.

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

are free to do so. However, please convey theidedig the principal investigator.
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Possible benefits from participating in the study:You will/will not have nor get
any benefits by participating in this study. Theadgathered will help the population

at large.

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 itdgnwill 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 publisteedscientific purposes and or

presented to scientific groups.

However, your identity will never be revealed.

Questions: In case of any questions with regard to this stydy, are free to contact:
Dr Harsha Hegde, Chairperson, Ethical committee JOIMC, 0831-2473777

Extension 4052.

Legal rights: By signing this consent form, we are not waviny @h your legal

rights.
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CONSENT STATEMENT

I am making a voluntary decision to participatehe study — To Study The Role

Of Umbilical Artery Pulsatility Index (PI) As A Pr edictor Of Perinatal Outcome

In Growth Restricted Fetus’. My signature below indicates that | have decided to

participate and | have read the information prodidgbove or the information

provided ove has been read to me in the languadd tinderstand best. | was given

the opportunity to ask questions and that they leees answered to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE: Il - PROFORMA

FIRSTNAME: [ [ ] 1] I I e e e
rpvvoE N EEEEEEEEEEEEEEn
AGE: [ ] ]

e No: [0
Date of admission: DDDDDD DD
Date of Delivery: DD DDDDDD
Date of Discharge: [ | ][ [ | ]
Occupation:[:][:] [:]DDD I:]D
Address: [ ]I OO 0]
Phonenumber: [ ) ]I IO L]
Socio-economicstatus : [ || ][ 1] ]

As per Modified B.G. Prasad Classification

Social class Per capita income
Class 1 >/=8349
Class 2 4174- 8348
Class 3 2505-4173
Class 4 1252-2504
Class § </=1251
Education:
OBSTETRIC HISTORY:
Married life: [ ][]
seore : [0
MENSTRUAL HISTORY:
Menarche-
M.C-
v DMWY Y):[ ] epo: ]
c.EpD:[ 1]
Period of Gestation: | ][ ][ [ I I I I I ]

Past History: 1= YES, 2=NO
H/O Chronic Hypertension :[ |
H/O Diabetes mellitus :[ |
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H/O Renal disease: [ |
H/O Heart Disease: |_|

H/O Epilepsy: [:]
H/O Tuberculosis: D
Family H/O-
Twin pregnancyD
PIH: [ |

Personal history- Smoking:| |
Consumption of alcohol: D
Drug Abuse:[ |

Any High Hisk Factor :

GENERAL PHYSICAL EXAMINATION:

Built::

Height: Weight:

BMI:

Pulse: Blood pressure:
Pallor

Icterus

Pedal Edema

Breast

Thyroid

SYSTEMIC EXAMINATION:
Respiratory system:
Cardiovascular examination:
Per abdomen examination-
Size of uterus-
Presentation-
FHS-
CEFW-
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Obstetric ultrasound-

Dating scan (First or second Trimester scan):

First Trimester scan:

Second Trimester scan:

Annexures

CRL

BPD

Cardiac Activity

HC

Yolk Sac

AC

USG EDD

FL

POG according to dating scan-
GROWTH SCAN -

EFW

AGA

Any gross congenital
anomaly

Presentation

Placenta

AFI

BPD

HC

AC

FL

Umbilical artery PI

EFW

Average GA

DIAGNOSIS:

INVESTIGATION:
HB%-

WBC-

Platelets-

Blood Urea-

S. Creatinine-

S. Uric acid-

Urine albumin-
VDRL- HBsAg-
Blood grouping & Rh typing-

PCV-

HIV-
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MANAGEMENT:

Date of delivery

Mode of delivery

Induction/Augmentation :

Duration of Labour

Intrapartum Complications
Blood Loss
Indication for LSCS

Intra-OP findings :

Any Placental abnormalities:
PERINATAL OUTCOME:
Condition at birth
Term/Preterm

Sex

Weight
APGAR 1 min- Smin-
NICU Admission

Indication for NICU admission

Condition of baby at discharge
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ANNEXURE: |l

MASTER CHART
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G2P1LOWITH 35WKS 1 FAILURE OF
1| 1203466 | 22 DAY POG WITH KS3DA| 289 |NO|YES| 117 8|3 (>19'33/) NO|YES| NO|NO| NO | ELECTIVE PREVS'C(;US NO ALIVE|YES|  _ 249 | 7| 8 |VES “ﬁgzg@é 1DAY | GAINING :!_:"A\:TE.fY
CEPHALIC o WEIGHT
PRIMI WITH 38WKS 0.7( NEONATAL ALIVE&
2 | 1208051 | 26 | T\ oG KS5DA 227 |NO|YES| 85 8| 3| s | NO|NO|NO| NO|FTVD NO _ NO ALIVE|YES|  _ 248 | 7| 8|YES| L inpice | LDAY NO HEALTHY
3 | 1206386 | 19 fisu’ﬁz‘ﬁmf\fé KS2DA 236 |NO|YES| 157 5|14 o.séz)(m NO| NO|NO|NO| NO | EMERGRNCY ETAL DISTRE NO ALIVE|YES|  _ 26 |[8]9|NO _ _ NO l-?é/i\lfif‘(
RO TO AT TS >
WKS 1 DAY WITH j RESPIRATOR
4 | 120461 | 22 CEPHALIC KS6DA 186 | NO|YES| 123 6|3 (2%3“) NO | NO | YES|YES| NO | EMERGENCY | OLIGOHYD SUBCHCOR'ON' ALIVE| _ “DVX$26 16 | 7| 8 |YES| Y DISTRESS | 3DAYS '\J‘ESR‘&TQ& :!_:"A\:TE.fY
PRESENTATION WITH ROMNIOS (HYPOXIA)
D/ DI CENINCAANTLL HEMORRHAGE
G2P1L1 WITH 37WKS (0.66(23 ALIVE&
5 | 1207203 | 31 DAYSWITH KS3DA 17.3 [NO|YES| 88 5| 8 | oy | NO|NO|NO| NO|FTVD NO _ NO ALIVE|YES|  _ 26 |[8]9|NO _ _ NO HEALTHY
PRIMI WITH 39 WKS 2 088042 ALIVER
6 | 1207297 | 24 | DAYSWITH CEPLALIC WKS3DA 238 | NO|YES| 59 5|14 '%§ NO | NO|NO|NO| NO | EMERGENCY | OLIGOHYD NO ALIVE|YES|  _ 27 | 8|9|NO _ _ NO HEALTHY
PRESENTATION WITH ROMNIOS
G3P2L2 WITH 41 WKS 6 0.89(81 NON ALIVE&
7 | 1207357 | 28 | DAYSWITH CEPHALIC [VKS6DA| 242 | NO|YES| 59 2| 6|77 | NO|NO| NO|NO| NO | EMERGENCY | PROGRESS NO ALIVE|YES|  _ 23 [8]9|NO _ _ NO HEALTHY
PRESENTATION WITH ” OF LABOUR
PRIMI WITH 39 WKS 3 110 OLIGOHYD NEONATAL ALIVE&
8 | 1207126 | 25 | Lo CemaLic [VKS4DA 23 |NO|YES| 39 4| 3| (ghogy | NO|NO|NO| NO| NO | EMERGENCY | Loyiice NO ALIVE|YES|  _ 22 | 7|8 |YES| L nice | DAY MCFOR4DAY jo /ol
G2P1L1 WITH 39 WKS 3 BREECH
9 | 1207541 | 24 | DAYSWITHBREECH WKS4DA 236 | NO|YES 9 259 0.6;);27 NO|NO|NO|NO| NO | ELECTIVE |PRESENTAT NO ALIVE|YES|  _ 27 | 7]8|YES '\_‘]Egzgréé 1DAY NO l-?é/i\lfif‘(
PRESENTATION WITH ION
PRIMI WITH 39 WKS 6 0.83(56 FETAL ALIVE&
10 | 1207853 | 28 | phue i CemaLIc | ©OWKS | 307 | NO|YES| o7 8| 3|7y, | NO|NO|NO|NO| NO | EMERGENCY | /oo NO ALIVE|YES|  _ 26 [ 8]9|NO _ _ NO HEALTHY
G4P2L2A1 WITH 34 125006 FETAL 24WKS6 RESPIRATOR
11| 1207913 | 26 | WKS6DAYSWITH [WKS6DA 194 | NO|YES| 192 8 | 25| 7" | YES| NO | VES| VES| NO | EMERGENCY | [/ cipo NO ALIVE| _ |“Jave | 13 | 5|6 |YES| Y DISTRESS| 6DAYS DIEDATPND{  DIED
CEPHALIC K (HYPOXIA)
G2ALWITH 37 WKS 4 DEEP
DAY WITH CEPHALIC 1.09( TRANSEVE NEONATAL ALIVE&
12| 1208293 | 26 | peceenramion wiTh [VKS6DA| 246 | NO|YES| 105 10| 3| g0t | NO| NO| NO|NO| NO | EMERGENCY R NO ALIVE|YES|  _ 27 | 7|8 |YES| L inice | 1DAY NO HEALTHY
LATE ONSET FGR ARREST
PRIMI WITH 37 WKS 1
13 | 1208192 | 20 | DAY WITH CEPHALIC WKS3DA 246 | NO|YES| 48 2|2 (;;/4) NO | NO|NO|NO| NO | EMERGENCY | OLIGOHYD NO ALIVE|YES|  _ 2 | 8] 9|YES] '\_‘]Egzgréé 1DAY NO l-?é/i\lfif‘(
PRESENTATION WITH ’ ROMNIOS
PRIMI WITH 42 WKS 2 0.8(52% BREECH ALIVE&
14 | 1209105 | 25 | DAYSWITHBREECH WKS2DA 231 |NO|YES| 53 6 [33["°°°| NO| NO|NO|NO| NO | EMERGENCY |PRESENTAT NO ALIVE|YES|  _ 26 | 7]9|NO _ _ NO HEALTHY
PRESENTATION WITH ION
PRIMI WITH 40WKS 2 12(98%) ALIVE&
15 | 1200103 | 20 | pie\ T cepuaic IVKS2DA 259 | NO | YES) 8 2| 2 |""F7INO | NO| NO| NO | FTVD NO _ NO ALIVE|YES|  _ 26 | 7]9|NO _ _ NO HEALTHY
PRIMI WITH 40 WKS 102 FETAL ALIVE&
16| 1200329 | 28 | T\t o o O [40WKS| 241 | NO|YES| 43 5| 3| (govg) | NO| NO| NO| NO| NO | EMERGENCY | [/ cripes NO ALIVE|YES 27 | 7]8]|NO _ _ NO HEALTHY
G2PLLL WITH 38 WKS 0.76(42 PREVIOUS ALIVE&
17 | 10000359 | 29 | o0y ST preecH [VKS2DA| 275 | NO|YES| 121 32] 9|7 %% NO| NO| NO|NO| NO | EMERGENCY Lscs NO ALIVE|YES|  _ 27 | 7]8]|NO _ _ NO HEALTHY
PRIMI WITH 38WKS 3 0.9(78%) ALIVE&
18 | 20000471 | 20 | puUe S e [VKS3DA| 251 | NO|YES| 97 5 |11 |7J7TNO | No| NO| NO | FTVD NO _ NO ALIVE|YES|  _ 27 | 7]8]|NO _ _ NO HEALTHY
PRIMI WITH 33 WKS 2 PLACENTA
19 | 10000028 | 32 | DAYSWITH CEPHALIC |WKS1D/ 289 |YES| NO 6.1 5|5 0.9;);88 NO | NO | NO|YES| NO | EMERGENCY | PREVIA NO ALIVE| _ 34;;’;;“ 18 | 6| 7|YES EEST'SF#’;ESS 7DAYS NO l-?é/i\lfif‘(
PRESENTATION WITH WITH APH
PRIMI WITH 40 WKS 122( FAILED ALIVE&
20 | 10002085 | 26 oo\t L aTeE ONseT| 40 WKS | 259 | NO|YES| 118 8 | 3| Jggn) | NO|NO| NO| NO| NO | EMERGENCY ||\ Do NO ALIVE|YES|  _ 26 | 7]8]|NO _ _ NO HEALTHY
G2P1LL WITH 32 WKS6 141 ( 33WKS1 | ALIVER
21| 10002085 | 28 | S50 e el o [WKS1D4 261 | YES| NO 86 2| 2| pfnp | NO| NO| NO|YES| NO | EMERGENCY |  AEDF NO ALIVE| _ | T 12 | 6| 8 |YES| VERY LBW | 5DAYS KMC10DAYY /o o
G3P2L2 WITH 37 WKS 14( NEONATAL ALIVE&
22 | 10002340 | 29 | ZUn epl (o [WKS1DA 2407 | NO|YES| 125 23] 3| o | NO| NO| NO | NO | FTVD NO _ NO ALIVE|YES|  _ 21 | 7|9 |YES| L ioice | 2DAYS NO HEALTHY




G2ALWITH 35 WKS s RESPIRATOR ALIVE&
23| 10003009 | 23 | WITHCEPHALIC | 35WKS| 328 [NO|VES| 89 (10| 3|/ 25| NO|YES| NO|YES| NO | EMERGENCY | AEDF HELLP  |ALIVE|NO| 35WKS | 142 vES| YDISTRESS | 6DAYS | No | ALVES
PRESENTATION WITH (HYPOXIA)
G2ALWITH 37 WKS6 P NON ANEE
24| 10002610 | 25 | DAY WITH CEPHALIC [8W 1DA] 288 |YES|NO| 15 5| 3| "5 No|NO| NO|NO| NO | EMERGENCY | PROGRESS NO ALIVE|vES|  _ 224 NO _ KMCFOR7DAY Ve E
PRESENTATION WITH 0 OF LABOUR
PRIMI WITH 39 WKS 4 097(81 ALVE&
25 | 10003038 | 22 | P0G ALl [WKSSDA 222 | No|ves| 1100 |13] 7| %08 No| No| No| o |FTvD NO _ NO ALIVE|YES| NO | 248 NO _ _ NO | el
PRIMI WITH 37 WKS 1 118 FETAL NEONATAL ALIVE&
26 | 1000010 | 26 | VNN e [7WaD| 22 [no|ves| 10 |23] 3| g7 |vES|NO|No|NO| NO |FTEMERGENCY| [Tl NO ALIVE|YES|  _ 2 ves| NeoNAle | 2DAYS McFor7DAY ALVES
G2P1LO WITH 36WKS 3 0.79(41 FAILED RESPIRATOR ALIVE&
27 | 000079 | 24 | D0 o WKs3DA 267 |No|ves| 11 |23] 9| ves|No|No| _ | No |FTEmERGENCY|, THEER NO ALIVE|YES|  _ 26 VES| Y isrressy| 20AYS|  no | GETEL
G5P3L3ALWITH 37 064(18 ALIVE&
,
28 | 10000043 | 35 | (ST cimy  WKS3DA 264 |NO |vES| 72 |sn| 3|20 ves| No| no| o |FTvD NO _ NO ALIVE|YES|  _ 22 NO _ _ NO | el
PRIMI WITH 39 WKS 3 081 FETAL ALIVE&
20 | 10000012 | 24 | SO0 Uil Ceparic WKSSDA 274 |NO |VES| 313 |35| 8| G0l | NO|NO|NO|NO| NO |FTEMERGENCY| [Tl NO ALIVE|YES|  _ 27 NO _ _ NO |
PRIMI WITH 37WKS 3 0,68(14 ALIVE&
20 | so0m0m02 | 25 | P0G e s3DA) 231 |No|ves|  mo  |2¢] 3|°T No| o | No| o |FTND NO _ NO ALIVE|YES|  _ 248 NO _ _ NO | el
AL iSRS e
DAYSWITH CEPLALIC
31 | 10010461 | 27 | PRESENTATION WITH [vkssDa| 183 |NO|veEs| 108 | a1| 7 | %% | no| no | No | No|FTvD NO B POTHYROIDIS| ALIVE|YES|  _ 224 YES| reswaronvosmess | 1 pay | ADMISSION | ALIVE &
%) FOR10 | HEALTHY
LATE ONSET FGRWITH
LIV DATLIVDAINICA 1N DAYS
G2P1L1 WITH 38WKS 5 08447 OLIGOHYD ALVE&
w2 | 0010823 | 34 | 0 e KSSDA) 219 | No|ves| 27 |14] 3| %Y No| No| No|No| No [T EmeraeNcY] GOSN NO ALIVE|YES|  _ 26 NO _ _ NO | el
G3P2L1 WITH 28 WKS 6 148(>9 RESPIRATOR ALIVE&
33| 10011475 | 36 | DAYSPOGWITH |WKS 1DA 255 |YES|NO| 99 | 4| 3 |99 To|vES|vES| NO|YES| NO |[PTEMERGENCY| AEDF NO ALIVE| NO | 20W1D |920GM VES| Y DISTRESS [41DAYS|  No | ALVES
BREECH AEDF WITH VLBW
G2PIL1 WITH 3TWKS 0.9(83%) PREVIOUS | BICORNUATE NEONATAL ALIVE&
34 | so0wza77 | 27 | FUR RIS Wwksaoq 217 [nofves| w1 | 4|5 |*%% no|no|no|no| wo | Frececrive | ERD ORIVATE | auve|ves| 2 vEs| RoNATAL | 2DAYS McFoR2DAY ALVES
PRIMI WITH 39 WKS 5 083(76 FETAL ALIVE&
10012457 | 21| SO0 T cepumuic| W | 316 |No|ves| 126 | 23] 3| %\ ves| no|no|no| No [Fremersency| iR NO ALIVE|vES|  _ 28 NO _ _ no | ALVEE
AR Sl
WKS2DAYSWITH 114(83 e 34WKS ALIVE&
36 | 10013112 | 20 CEPHALIC ks2DA| 283 [NO|vES| 124 |20] 3 |®| no|ves| No |vES| NO |PTEMERGENCY] CHRONICHTN | ALIVE| YES 16 YES| RDS |11DAYS| NO
%) IMMINENET 2DAY HEALTHY
PRESENTATION WITH
HEE RIS | e T SIGN
PRIMI WITH 39 WKS 5 ANTEPART
37 | 10013308 | 20 | DAYSWITH CEPHALIC WKS5DA 251 | NO|YES| 8 2 |u 0"3%72 No [vEs| No[No| No |Fremeraency| um |ARTERRRTUM | ve|ves| 27 NO _ _ No | ALVEE
PRESENTATION WITH 0 ECLAMPSIA
=2AaLIBLA e
WKSWITH CEPHALIC 147(8
38 | 10013785 | 20 | PRESENTATION WITH | 36WKS | 276 | YES| NO 7 10| 3 |9%) To|vES| NO | NO |YES| NO |PTEMERGENCY|  AEDF NO ALIVE| NO | 36Wks | 19 vEs| NEONATAL | 1,y | ADMISSION | ALIVE &
JAUNDICE FOR10 | HEALTHY
EARLY ONSET FGR AEDF
AMATI ACDCAANTLL DAYS
PRIMI WITH 37 WKS 6 0.9(54%) NEONATAL ALVE&
30 | s00136a3 | 20 | CUNIEL TN e kseDAl 225 | nofves| 113 |36] 3|*%0 no|no|no|no|FTvD NO _ NO ALIVE|YES|  _ 23 ves| NeohAle | 2DAYs McFor2pAY ALVES
T
4DAYSPOG WITH PREVIOUS
CEPHALIC 136(>9 BRAIN ~| LSCS WITH 36 WKS5 ALIVE&
40 | 10015002 | 28 | o SPALE  WkssDAl 281 | NO |vES| 17 7|3 | | eS| No | No VeS| No lPTemERGENCY| SPARNG | sRAN - |ALve|no| LUSE 2 NO _ _ Mcrorspay ALVES
LATE ONSET FGRWITH
CECTATIAONAL LITA EFFECT
G3PILOAL WITH 32 121(e8 PARTIAL 32WKS4 PRETERM , ALIVE&
at | woo1see7 | 33 | iDL, pawksad 287 |ves|No|  1s8 | 5| 3|1 % no|ves| no|ves| no feremereency| TIETE" [ParmiALHeLLA ALvE| no| FTRNRE | 1 ves| PRERM. l1apavs| N0 | ADVES
dhSeiba SRSl e
WKSS DAYSWITH 071(17 WITH 36WKS5 ALIVE&
42 | 10016223 | 28 CEPHALIC ks6 DA 236 |NO |ves| 91 |13 8 |®17|ves| no| No|vES| NO |PT EMERGENCY NO ALIVE| NO 249 NO _ _ NO
%) IMMINENT DAYS HEALTHY
PRESENTATION WITH
L ATE ANCET Eep AT SIGNS
G2ALWITH 40 WKS 2 0.9(82%) FETAL ALVE&
a3 | 10016061 | 28 | g WITHAO VS MisopAl 236 |No|vES| 73 |93 NO[No|No [ No| No |FTEMERGENCY| (TR NO ALIVE|vES| _ 25 NO _ _ No | ALVEE
PRIMI WITH 37 WKS 4 1418 OLIGOHYD HYPOGLYCA ALIVE&
a4 | woosese0 | 19 | 00 T ac WKSSDA 277 |ves|No| a7 | 22| 3| Mg E? no| no|no| o | No fFremeraency| BONTICS NO ALIVE|vES| _ 22 ves|POSLYCAl spavs | no | ALVES
G2PIL1WITH 31 WKS 16(>99 COUVELEIE
45 | 10018090 | 29 |  WITH BREECH 3w | 285 [ves|No| 83 | 8|18| % TO | NO|VES|YES|VES| NO |PTEMERGENCY| AEDF OVELERE | Fss | _ | suwks | s7oGm B _ _ B FsB
PRESENTATION WITH AEDF
PRIMI WITH 31 WKS 3 13969 HELLP 3IWKS3 ALVE&
46 | 10018573 | 25 | D00 U ceprmLic [UKS3DAl 243 |YES|NO| 93 | 5| 3 |"0?  No| vEs| No| vES| NO [Pt EmERGENCY|g \Thol | HELLP [ALIvE|No| PTICRE ] 12 ves| Ros  |w0DAvs| no | ALVES
PRIMI WITH 40 WKS 2 VoRL
DAYSWITH CEPLALIC
47 | 10018827 | 26 | PRESENTATIONWITH |vks3DA| 244 |No|ves| 46 |10 4|8 no|No|No | NO| NO |FTEmeraency| OHICOMYD | REACTIVE 1, e lves| 247 NO _ _ NO ALIVE&
%) ROMNIOS | TPHA HEALTHY
LATE ONSET FGRIN NN IV
LATENT LABOUR




PRIMI WITH 38WKS 6 0.93(82 LEFT UTERINE ALIVE&
48 | 10018910 | 19 | DAYSWITH CEPLALIC | 39WKS | 27.1 | NO | YES 9.5 03| %§ NO | NO|NO|NO| NO [FTEMERGENCY| CPD ARTERY ALIVE|YES _ 27 NO _ _ NO HEALTHY
PRESENTATION WITH LIGATION
PRIMI WITH 39 WKS5 0.67(43 FETAL ALIVE&
49 | 10018939 | 21 DAYSWITH CEPLALIC 40WKS | 264 | NO |YES| 83 4|3 %) NO|NO|NO|NO| NO [FT EMERGENCY DISTRESS NO ALIVE|YES _ 249 NO _ _ NO HEALTHY
PRIMI WITH 37 WKS 3 0.95(81 RESPIRATOR ALIVE&
50 | 10019105 | 20 DAY WITH CEPHALIC KS3DA 244 | NO|YES 12 42 %) NO|NO|NO|NO| NO [FTEMERGENCY| CDMR NO ALIVE|YES _ 17 YES| Y DISTRESS 16 DAYS NO HEALTHY
PRIMI 34WKS 4 DAYS 117 BREECH |RETROPLACEN 3AWKS5 RESPIRATOR ALIVE &
51 | 10018972 | 18 WITH BREECH KS5DA| 19.1 |YES| NO 79 18| 8 |™ %) NO | NO| NO [YES| NO [PTEMERGENCY|PRESENTAT| TALCLOT |ALIVE|NO DAYS 12 YES| Y DISTRESS | 15 DAYS NO HEALTHY
PRESENTATION WITH ” ION PRESENT & LBW
G2P1L1 WITH 34 WKS 4 0.81 HYPOTHYROI 34 WKS6 NEONATAL ALIVE&
52 | 10019428 | 28 DAY SWITH CEPHALIC KS6DA 325 | NO | YES 15.7 35| 6 (40%) YES|YES| NO | YES| PTVD NO _ DISM ALIVE| NO DAYS 17 YES| JAUNDICE 8DAYS NO HEALTHY
PRIMI WITH 39WKS 6 1.1(96%| ALIVE&
10019241 | 19 DAYSWITH CEPHALIC KS6DA 243 | NO |YES 141 11 3 ) NO | NO | NO | NO | FTND NO _ NO ALIVE|YES _ 23 NO _ _ C FOR 3 DA HEALTHY
PRIMI WITH 39 WKS 3 0.9(79%| ALIVE&
54 | 10019439 | 20 DAY SWITH CEPHALIC KS4DA 185 | NO | YES 18 24| 3 ) NO|NO| NO|NO| NO [FT EMERGENCY|ANAMNIOS NO ALIVE|YES _ 249 NO _ _ NO HEALTHY
PRIMI WITH 38WKS 3 1.1(90%| ALIVE&
10019609 | 19 DAY SWITH CEPHALIC KS6DA 27.2 | NO | YES 94 20| 5 ) NO | NO| NO | NO | FTVD NO _ NO ALIVE|YES _ 23 NO _ _ C FOR 5 DA HEALTHY
PRIMI 33 WKS3DAYS RETROPLACEN RESPIRATOR
56 | 10019738 | 23 WITH CEPHALIC WKS1DA 196 |YES| NO 10 16| 3 1'3;/20§98 NO | NO |YES|YES| NO [PT EMERGENCY| Q_Z%JEPNT':S TALCLOT |ALIVE| NO 34;2;81 14 YES| Y DISTRESS | 21 DAYS NO I-?Fl_/i\lf'ﬁf‘(
PRESENTATION WITH PRESENT WITH LBW
PRIMI WITH 36WKS 1 0.87(46 FETAL 36WKS 1 RESPIRATOR ALIVE&
57 | 10019982 | 21 DAY WITH CEPHALIC WKS1DA 238 | NO|YES 12 33| 7 %) YES|YES| NO |YES| NO |PT EMERGENCY DISTRESS NO ALIVE| NO DAY 235 YES| Y DISTRESS 8DAYS NO HEALTHY
G2A1 WITH 39WKS 2 0.88(72 BREECH |HYPERTHYROI ALIVE&
58 | 10013568 | 25 | DAYSWITHBREECH WKS2DA 24 | NO|YES 7 1) 3| %) NO|NO|NO|NO| NO [FT EMERGENCY|PRESENTAT| DISMWITH |ALIVE|YES _ 26 NO _ _ NO HEALTHY
PRESENTATION WITH ” ION THIN MSL
PRIMI WITH 37WKS 0.86(45 FETAL ALIVE&
59 | 10020214 | 23 WITH CEPHALIC WKS2D/4 247 | NO|YES 119 513 %) NO|NO| NO|NO| NO [FT EMERGENCY DISTRESS SHORT CORD | ALIVE|YES _ 22 NO _ _ CFOR 4 DA HEALTHY
PRIMI WITH 38WKS 2 131(98 MANUAL ALIVE&
60 | 10020379 | 31 | DAYSWITH CEPHALIC WKS3 DAl 22.1 | NO |YES 12.06 40| 5 |7 %§ YES| NO | NO | NO [ FTVD NO _ REMOVAL OF | ALIVE|YES| _ 22 YES| RDS 4DAYS NO HEALTHY
PRESENTATION WITH PLACENTA
PRIMI WITH 36 WKS5 NON
61 | 10020796 | 33 [ DAYSWITH CEPHALIC WKS6DA 233 | _ |YES 104 53 0'2%83 NO | NO| NO |YES| NO [PT EMERGENCY| PROGRESS MT;’RVEIILLTR ALIVE| NO 3%\AAII$SSG 225 NO _ _ CFOR 4 DA HAELAI\II‘I%:(Y
PRESENTATION WITH ” OF LABOUR
PRIMI 29WKS WITH 29 WKS2
[
62 | 10020817 | 22 CEPHALIC KS2DA| 22.06 | YES| NO 82 1%| 1 | AEDF | NO | YES| NO | YES| PTVD NO _ NO FSB | _ DAYS 700GM NO _ _ _ FSB
G3A2WITH 36 WKS5 NON
63 | 10020812 | 27 | DAYSWITH CEPHALIC | 37 WKS | 336 | NO |YES 9.8 415 0'90/8‘;88 NO | NO|NO | NO| NO [FTEMERGENCY| PROGRESS HY PCD)TST/IY ROl ALIVE|YES _ 22 YES| Aﬁg:g‘{é&' 1DAY MCFOR3DA I-?Fl_/i\lf'ﬁf‘(
PRESENTATION WITH OF LABOUR
G2P1L1 WITH 39 WKS 6 PREVIOUS
64 | 10020669 | 24 | DAYSWITH CEPHALIC WKS6DA| 294 | no |YES 14 57 O.?g?l NO|NO|NO|NO| NO [FTEMERGENCY| LSCSIN PRE\S/(I:(;US ALIVE|YES _ 27 YES| S(ESTIS'T%—IE'(S)S 5DAYS NO HAELAI\II‘I%:(Y
PRESENTATION WITH ” LABOUR
G3P1L1A1WITH 38 0.99(69 FETAL BICORNUATE RESPIRATOR ALIVE&
10020708 | 37 WKS 4 DAYSWITH KS4DA 242 | NO |YES 78 413 %) NO |YES| NO | NO| NO [FT EMERGENCY| DISTRESS | UTERUS MSL ALIVE|YES _ 185 YES| Y DISTRESS 1DAY MCFOR8DA HEALTHY
PRIMI WITH 38 WKS 1 0.9(67%| FAILED ALIVE&
66 | 10020719 | 26 DAY CEPHALIC KS3DA| 196 | NO|YES 106 513 ) NO|NO|NO|NO| NO [FT EMERGENCY INDUCTION NO ALIVE|YES _ 24 NO _ _ NO HEALTHY
PRIMI WITH 36 WKS 1.79(>9 36WKS2 RESPIRATOR ALIVE&
67 | 10020970 | 21 WITH CEPHALIC KS2DA 233 | NO |YES 158 5 | 15|9%) TO|YES| NO | NO |YES| NO |PT EMERGENCY| AEDF NO ALIVE| NO DAYS 18 YES| Y DISTRESS | 1DAY WCFOR11DA HEALTHY
PRESENTATION WITH AEDF WITH LBW
G3P2L2 WITH 39 WKS 4 0.68(43 ALIVE&
68 | 10021104 | 24 DAYSWITH CEPHALIC KS4DA| 219 | NO|YES 9.1 21| 5 %) NO | NO | NO | NO | FTND NO _ NO ALIVE|YES _ 26 NO _ _ NO HEALTHY
PRIMI WITH 38 WKS 6 0.78(48 ALIVE&
69 | 10021053 | 21 DAY'S CEPHALIC 39WKS | 19.04 [ NO | YES| 119 34| 8 %) NO | NO| NO | NO | FTVD NO _ NO ALIVE|YES] _ 26 NO _ _ NO HEALTHY
PRIMI WITH 39 WKS 4 0.92(56 FETAL ALIVE&
70 | 10021532 | 29 DAYSWITH CEPLALIC KS6DA 292 | NO |YES 144 34| 6 %) NO|NO|NO|NO| NO [FT EMERGENCY DISTRESS NO ALIVE|YES] _ 26 NO _ _ NO HEALTHY
PRIMI WITH 38 WKS 6 DIED ON
71 | 10021697 | 26 DAYSCEPHALIC KS6DA 221 | NO |YES 6.7 212 1'1()97% NO|NO|NO|NO| NO [FT EMERGENCY DIFSEI'TR’AELSS NO ALIVE|YES] _ 2 YES| S(ESTIS'T%—IE'(S)S 5DAYS DIED IN DAY | DAY 7 OF
PRESENTATION WITH LIFE
PRIMI WITH 33 WKS 6 1339 34WKS RESPIRATOR ALIVE&
72 | 10021867 | 25 | DAYSWITH CEPHALIC WKS2DA| 29.6 |YES| NO 6.8 14| 3 .90/.5) NO | NO | NO [YES| NO [PT EMERGENCY| OLIGOHYD NO ALIVE| NO DAY 15 YES| Y DISTRESS | 3DAYS MC FOR 9 DA HEALTHY
PRESENTATION WITH ROMNIOS WITH LBW
G2P1L1 WITH 33 WKS 6 RESPIRATOR
73 | 10022019 | 25 | DAYSWITH CEPHALIC WKS6DA 217 | NO | YES 5.4 35| 8 1'?%68 NO | NO | NO | YES| PTVD NO _ PPROM ALIVE| NO 33DVX$26 18 YES| Y DISTRESS | 10 DAYS NO HAELAI\II‘I%:(Y
PRESENTATION WITH ” (CPAP)
PRIMI WITH 32 WKS5 RESPIRATOR
0
74 | 10022474 | 21 | DAY WITH CEPHALIC WKS5DA 28.7 | NO |YES 113 43 1'1()72/0 NO | YES| NO [ YES| NO [PT EMERGENCY| DIZI:'I_'ZELSS NO ALIVE| NO 3SI;VX}$SS6 146 YES| Y DISTRESS | 3DAYS MC FOR 5 DA I-?Fl_/i\lf'ﬁf‘(
PRESENTATION WITH WITH LBW
PRIMI WITH 36 WKS 6 1.04(69 NON ALIVE&
75 | 10022694 | 22 | DAYSWITH CEPHALIC | 37WKS | 23.1 | NO | YES 126 35| 8|7 %) NO|NO| NO|NO| NO [FT EMERGENCY| PROGRESS NO ALIVE|YES 248 NO _ _ NO HEALTHY
PRESENTATION WITH ” OF LABOUR




ELDERLY PRIMI WITH ASCITIS 36WKS1 RESPIRATOR ALIVE &
76 | 10022885 | 45 | 36 WKS1DAY WITH KS1DA 259 | NO|YES 23 5| 2 | AEDF |YES|YES| NO |YES| NO |PT EMERGENCY| AEDF ALIVE| NO 15 YES| Y DISTRESS | 8 DAYS NO
PRESENT DAY HEALTHY
CEPHALIC WITH LBW
PRIMI WITH 38 WKS 063(22 HYPERBILLI ALIVE &
77 | 10022466 | 23 WITH CEPHALIC KS3DA| 222 | NO|YES 104 13 4|7 %) NO | NO| NO | NO | FTVD NO _ GDM ALIVE|YES 24 YES| RUBINAEMI | 3DAYS NO HEALTHY
PRESENTATION WITH ” A
G2A1WITH 41 WKS 0.8(64%) NON ALIVE&
78 | 10023194 | 19 WITH CEPHALIC 41WKS | 23.7 | NO | YES 9.4 5(6|" () NO | NO|NO | NO| NO [FTEMERGENCY| PROGRESS NO ALIVE|YES 24 NO _ _ NO HEALTHY
PRESENTATION WITH OF LABOUR
G2A1WITH 35 WKS 4 RESPIRATOR
79 | 10022225 | 22 | DAYSWITH CEPHALIC WKS5DA 30.2 |YES| NO 7 6 |15 1'505;99 YES|YES| NO |YES| NO |PT EMERGENCY ATY;‘ECAL NO ALIVE| NO 35DVX$25 19 YES| Y DISTRESS | 3DAYS NO HAELAI\II‘E:(Y
PRESENTATION WITH ” WITH LBW
G2P1LO WITH 40 WKS 0.82(49 PREVIOUS PREVIOUS ALIVE&
80 | 10023696 | 20 WITH CEPLALIC WKS1DA 231 | NO|YES 101 83 %) NO|NO| NO|NO| NO [FT EMERGENCY Lscs Lscs ALIVE|YES _ 27 NO _ _ NO HEALTHY
PRIV VI ST VRS S
DAY WITH CEPHALIC ABDOMINL
PRESENTATION WITH 1.25(98 DISTENSION ALIVE &
81 | 10023960 | 21 [LATE ONSET FGRWITHWKS3DA 258 | NO |YES 0 713 %§ NO|NO| NO|NO| NO [FTEMERGENCY|ANAMNIOS| ANAMNIOS |ALIVE|YES _ 247 YES| ? 6DAYS NO HEALTHY
WITH INCREASED HIRSCHSPRU
RESISTANCE ON NG DISEASE)
NADDL ED AT
G2P1L1 WITH 38WKS 6 0.81(49 BETA ALIVE&
82 | 10024237 | 24 | DAYSWITH CEPHALIC WKS6DA 26.2 | NO | YES 11 37| 4|7 %§ NO | NO | NO | NO | FTND NO _ THALASSEMIA | ALIVE | YES] _ 24 NO _ _ NO HEALTHY
PRESENTATION WITH TRAIT
PRIMI WITH 40 WKS 1 0.74(41 HYPOTHYROI ALIVE&
10024521 | 34 DAY WITH CEPLALIC KS2DA 30.1 | NO|YES 97 15| 3 %) NO | NO| NO | NO | FTVD NO _ DISM ALIVE|YES] _ 26 NO _ _ NO HEALTHY
PRIMI WITH 37 WKS 1 0.93(51 OLIGOHYD ALIVE&
84 | 10024226 | 20 DAY WITH CEPHALIC KS3DA 252 | NO |YES 141 13| 5 %) NO|NO|NO|NO| NO [FT EMERGENCY ROMNIOS NO ALIVE|YES] _ 22 NO _ _ C FOR5 DA HEALTHY
PRIMI WITH 37WKS 4 KMC
DAYSWITH CEPHALIC 0.74(37 FETAL ADMISSION | ALIVE&
85 | 10013531 | 22 PRESENTATION WITH KS4DA 281 | NO|YES 98 46| 6 %) NO|NO|NO|NO| NO [FT EMERGENCY DISTRESS NO ALIVE|YES NO 24 NO _ _ FOR 10 HEALTHY
LATE ONSET FGR DAYS
PRIMI WITH 37 WKS 3 KMC
86 | 10013617 | 30 | DAY WITH CEPHALIC WKS3DA 252 | NO |YES 89 31| 7 1'?‘%74 YES| NO | NO |YES| NO |PT EMERGENCY DIFSEI'TR’AELSS HYP(;;I'SI-’LIYROI ALIVE| NO 36;:523 215 NO _ _ ADMISSION HAELAI\II‘E:(Y
PRESENTATION WITH ” FOR5DAYS
G4P3L3 WITH 38 WKS 4 1.13(88 ALIVE&
87 | 10014046 | 28 DAYSWITH CEPHALIC KS4DA 247 |NO |YES 116 18| 8 %) NO | NO| NO | NO | FTVD NO _ NO ALIVE|YES NO 246 NO _ _ NO HEALTHY
G4P3L3 WITH 36 WKS 6 0.9(80%| PREVIOUS PREVIOUS HYPOGLYCA ALIVE&
88 | 10014675 | 33 DAYSWITH CEPHALIC WKS1D4 213 | NO|YES 83 38| 3 ) NO|NO|NO|NO| NO [FT EMERGENCY Lscs Lscs ALIVE|YES| NO 2 YES| EMIA 17DAYS NO HEALTHY
G2P1L1 37WKS2DAYS HYPERBILLI
89 | 10014825 | 23 | WITH EARLY ONSET WKS3DA 20.2 |YES| NO 6.6 8|6 0.80/3‘;76 NO | NO|NO|NO| NO | FTELECTIVE PRE\S/ICCS)US PRE\S/!:OSUS ALIVE|YES NO 22 YES| RUBINAEMI | 2 DAYS MC FOR 3 DA }_ﬁ:bi\lfii/
FGR WITH PREVIOUS A
PRIMI WITH 35 WKS 3 0.96(81 FAILED 36WKS 6 ALIVE&
90 | 10015232 | 21 DAY'S CEPHALIC KS6DA 239 | NO|YES 42 19 3 %) NO | NO| NO [YES| NO [PT EMERGENCY INDUCTION NO ALIVE| NO DAYS 21 NO _ _ C FOR5 DA HEALTHY
PRIMI WITH 40WKS 2 0.56(5% FETAL ALIVE&
91 | 10015160 | 21 DAYSWITH CEPHALIC KS3DA| 27.9 | NO|YES 9.4 121 9 NO | NO| NO |[YES| NO [FT EMERGENCY DISTRESS NO ALIVE|YES| NO 27 NO _ _ NO HEALTHY
G2P1LO WITH 35WKS 4 1.8(>99 35WKS 4 KMC ALIVE &
92 | 10015524 | 22 DAYSPOGWITH KS4DA 216 | NO|YES 184 18| 4 | %)TO [ NO | NO| NO|YES| NO |PTEMERGENCY| AEDF NO ALIVE| NO DAYS 19 NO _ _ ADMISSION HEALTHY
CEPHALIC AEDF FOR5DAYS
G3P2L2 WITH 40 WKS 3 0.63(23 FETAL ALIVE&
93 | 10015520 | 31 DAY SWITH CEPHALIC KS3DA| 244 | NO|YES 124 40| 8 %) NO | NO| NO|YES| NO [FT EMERGENCY DISTRESS NO ALIVE|YES NO 29 NO _ _ NO HEALTHY
PRIMI WITH 37 WKS5 1.49(>9 ALIVE&
94 | 10015399 | 21 DAYSWITH CEPHALIC KS5DA 233 |YES| NO 103 49| 3 %) YES| NO | NO | NO [ FTND NO _ NO ALIVE|YES NO 2 NO _ _ CFOR 4 DA HEALTHY
TTIVIT VYT T T T o9 VTS
DAYSWITH CEPHALIC 0.74(32 FETAL H;IPS?/IT\I;‘VYI'ISI-({)I ALIVE&
95 | 10015776 | 30 | PRESENTATION WITH WKS5DA 26.7 |YES| NO 88 1213|7, YES| NO | NO| NO| NO |FT EMERGENCY ALIVE|YES] NO 26 NO _ _ NO
%) DISTRESS | BRONCHIAL HEALTHY
EARLY ONSET FGR
VI 27 ASTHMA
PRIMI WITH 36 WKS 2 0.98(88 BRAIN 36WKS2 DIED AT DIED AT
96 | 10014999 | 21 | DAYSWITH CEPHALIC WKS2DA 283 | NO |YES 73 2(13|7 %§ NO | NO| NO |YES| NO [PTEMERGENCY| SPARING NO ALIVE| NO DAYS 17 YES| LBW 2DAYS | DAY 20OF DAY 2
PRESENTATION WITH EFFECT LIFE
COTZLZ VT TTT Z0 VIS
DAYSWITH CEPHALIC Fi’ESTIS?'/I:Egg DIED AT
97 | 10006560 | 26 PRESENTATION WITH KS2DA 26.1 |YES| NO 5.04 2 | 4 | AEDF | NO |YES| NO |YES| NO |PT EMERGENCY| AEDF PREVIOUS2 ALIVE| NO BWKSS 600GM YES| WITH 2DAYS | DAY 20OF DIED AT
SEVERE PE WITH LSCS DAYS EXTREMELY LIFE DAY 2
EARLY ONSET FGR
AT ACNC VAT LBW
G2P1L1 WITH 36 WKS 0.87(43 PREVIOUS PREVIOUS 36WKS 6 ALIVE&
98 | 10008395 | 36 POG WITH CEPHALIC 36 WKS | 21.09 | NO | YES 105 37| 8 %) YES| NO | NO|YES| NO |PT EMERGENCY Lscs LsCs ALIVE| NO DAYS 198 NO N/A _ CFOR 10 DA HEALTHY
PRIMI WITH 37 WKS 6 FAILED ALIVE&
99 | 10010319 | 19 DAY WITH CEPHALIC KS6DA| 242 | NO|YES 15.7 5| 8|1(83%)| NO|NO|NO|NO| NO |FT EMERGENCY| INDUCTION NO ALIVE|YES NO 24 NO N/A _ 5DAYS HEALTHY
PRIMI WITH 38WKS 3 1.06( ALIVE&
100 | 10010922 | 23 DAY SWITH CEPLALIC KS3DA| 202 | NO|YES 89 52| 9 83%) NO | NO | NO | NO | FTND NO N/A NO ALIVE|YES NO 26 NO N/A _ NO HEALTHY




PRIMI WITH 36 WKS 5 1.03(75 FETAL ALIVE &
101| 10011261 | 35 | 3 i oo e VKSEDAl 223 | NO|YES| 129 95|y | NO|NO|NO|NO| NO |FTEMERGENCY| [ coec NO ALIVE|YES| NO 22 NO N/A _ JC FORG6DAY /cal Thy
G2P1L1 WITH 40 WKS DIED AT
102| 10012049 | 28 2DAYSWITH KS2DA 201 |NO |YES| 68 2| 2| %% no|No|no|No| No |FTEmERGENCY| FETAL NO ALIVE|YES| NO 24 eS| RESPIRATOR) 5 pavs | pay 20F | DIEDAT
68%) DISTRESS Y DISTRESS DAY 2
CEPHALIC LIFE
G2P1L1 WITH 37WKS 1 089(71 PREVOUS | PREVIOUS ALIVE&
108| 10012877 | 27 | 0TS WKS4DA 277 NO | YES| 11 4|5 ™y | No|No|NofNo| NO | FTELECTIVE | T led Lsce ALIVE|YES| NO 2 NO NIA _ MCFOR3DAY ot
T v SWwiT
DAY WITH CEPHALIC 116 FETAL HYPERBILLI ALIVE&
104| 10012728 | 23 | PRESENTATION WITH \WKS5DA 248 [NO [YES| 11 12| 3|, ;> |YES|NO|NO|NO| NO |FTEMERGENCY| NO ALIVE|YES| NO 178 YES| 3 DAYSMCFOR3 DA
(>99%) DISTRESS RUNINAEMI HEALTHY
LATE ONSET FGRWITH
SEFTETIRNA T A
WKS WITH CEPHALIC SEVERE PE
12 WITH 34WKS RESPIRATOR ALIVE&
105| 10014345 | 31 | PRESENTATION WITH WKS2DA| 269 | NO [YES| 102 5|11 NO | YES| NO|YES| NO [PT EMERGENCY SEVEREPE |ALIVE| NO 156 YES| 3DAYS |IC FOR 10 DA
(92%) IMMINENT 2DAY Y DISTRESS HEALTHY
SEVERE PE LATE
e Er T SIGNS
G2P1L1 WITH 34 WKS 4 ooues PREVIOUS OWKSE ALIVER
106 | 10031322 | 23 | DAYSWITH CEPHALIC VKS6 DA 2403 [NO [YES| 95 17| 3|75 | NO| NO| NO|YES| NO [PTEMERGENCY| PREV LSCS | LSCSWITH | ALIVE| NO| 0, U2 2 NO NIA _ McFoR8SDAY ot
PRESENTATION WITH o RHD
PRIMI WITH 38 WKS5 KICIO
5
107| 10032719 | 34 | DAYSCEPHALIC KS6DA 256 | NO|YES| 62 9|3 0'9()96/" NO | NO|NO|NO| NO | FTELECTIVE OR%%AON%S ISCHAEMIC |ALIVE|YES| NO 21 YES| '\_‘]Egzgréé 2DAYS NO ,_fé‘/i‘lfTEj‘Y
PRESENTATION WITH STROKE
G2PI1L1 WITH 35WKS5 133(>9 PREVIOUS RESPIRATOR ALIVE&
108| 10032890 | 24 | U LG | S7WKS | 215 | NO|YES| 102 5| 3| g |NO|NO|NO|NO| NO | FTELECTIVE LS NO ALIVE|YES| NO 19 YES| | pistRess | LDAY MCFORSDAY ot 'ro
PRIMI WITH 36 WKS5 1.48(99 HYPOTHYROI ALIVE&
109| 20034809 | 23 | [\ Vv cepraLic | 7 WKS | 233 [NO|YES| 139 20| 3 |7"%) NO| NO| NO| NO | FTVD NO NIL DISM ALIVE|YES| NO 18 NO NIA _ MCFORSDAY o't
G2P1L1 WITH 34 WKS5 11(52% FETAL PREVIOUS 34WKS5 ALIVE&
110{ 20035025 | 31 | D10 ST cepraLic [VKSSDA 286 | NO|YES| 114 [34| 4 [""0%7) NO| NO | NO|YES| NO [PTEMERGENCY| p/criree Lsce ALIVE[NO | “ACR® | 21 NO NIA _ kmc24pavg o
G5PBL2AL WITH 36 14( FETAL | PREVIOUS2 ALIVE&
11| 20087799 | 29 |\ T yymy | 7WKS| 345 |YES|NO| 102 12| 3| o |VES|NO|NO|NO| NO | FTELECTIVE | piciree Lscs ALIVE|YES| NO 23 NO NIA _ NO EALTHY
G2P1L1 WITH 38WKS 2 0.76(42 PREVIOUS | PREVIOUS ALIVE&
112| 10037896 | 27 | S5 o\t cepraLic VKS4DA 268 | NO|YES| 136 6|12| ™) "| NO|NO| NO|NO| NO FT EMERGENCY | oo Lsce ALIVE|YES| NO 23 NO NIA _ MCFORGDAY o ni
PRIMI WITH 37 WKS 2 113(91 FAILED ALIVE&
13| 10038021 | 21 | r e G [VKS4DA 254 |NO|YES| 19 11| 9|7 | NO|NO| NO| NO| NO FT EMERGENCY|\ 0 cri iy NIL ALIVE|YES| NO 24 NO NIA _ NO EALTHY
PRIMI WITH 37 WKS 09 ALIVE&
14| 20038017 | 28 | "\ iopnyic |WKS1D/ 231 |NO|YES| 114 24| 3| oo |NO|NO|NO|NO| NO FT EMERGENCY ~ CPD NIL ALIVE|YES| NO 26 NO NIA _ NO EALTHY
G2P1LOWITH 37WKS5 o8 CHRONIC HTN ALIVER
115| 10038038 | 22 DAY POG WITH KS6DA| 333 | NO|YES 2 3| 11| 75 | NO|NO|NO|NO| NO FT EMERGENCY OLIGOHYD | WITHOVERT | ALIVE|YES| NO 23 NO NIA _ NO EALTHY
CEPHALIC ” ROMNIOS DM
PRIMI WITH 38 WKS 6 0.98(88 ALIVE &
116| 10088205 | 23 | i e e KS2DA 237 |NO|YES| 102 |24| 3|7 0%| NO| NO| NO |YES| FTVD NO NIL NIL ALIVE|YES| NO 246 NO N/A N NO HEALTHY
G3P1L1D1 WITH 37 HYPERBILLI
117 10038348 | 23 | WKS WITH CEPHALIC [WKS1D/4 231 |NO|YES| 81 3|8 1'20/10§97 NO | NO|NO|NO| NO [FT EMERGENCY| PRE:/S'(?;JSZ PREE/S'%JSZ ALIVE|YES| NO 2 YES| RUBINAEMI | 2 DAYS MC FOR5 DA I-?I—é_/i\lf'ﬁf\‘
PRESENTATION WITH A
PRIMI WITH 38WKS 1 1.02(78 FETAL RESPIRATOR ALIVE&
118| 10030882 | 21 | o o N ALic WKS2DAl 262 | NO|YES| 94 2| 2|""| NO| NO| NO| NO| NO [FT EMERGENCY| [ croeeq NO ALIVE|YES| NO 22 YES| prstRess | LDAY MCFOR7DAY oo
G3P2L2 WITH 33 WKS 4 COMPLETE RESPIRATOR
119 | 10040539 | 23 | DAYSWITH CEPHALIC WKS3DA 234 | NO|YES| 106 4|2 1'10%88 NO | NO | NO|YES| NO |PT EMERGENCY| PLACENTA PLPARCE'\E/"I‘/IA ALIVE| NO 34;:523 16 YES| Y DISTRESS | 5 DAYS [KMC 10 DAY r?;\:sfv
PRESENTATION WITH o PREVIA & LBW
G3P2L1D1 WITH 33 BRAIN
120| 10040924 | 34 | WKS4DAYSWITH |[WKS3DA 311 |NO|YES| 7.1 5|3 1‘235))9 NO | NO | NO|YES| NO [PTEMERGENCY| SPARING |CHRONICHTN |ALIVE| NO 35DVX$§3 18 YES| EESFI"SF#’;;S 2DAYS |IC FOR 10 DA I-?I—é_/i\lf'ﬁf\‘
LATE ONSET FGRWITH EFFECT
G2P2L2 WITH 36 WKS5 1.02(74 PREVIOUS | PREVIOUS ALIVE&
121| 10041390 | 25 | U ot UG IWKS 4DA 229 |NO | YES| 102 5|14|""'| NO|NO| NO| NO| NO | FTELECTIVE LS Lsce ALIVE|YES| NO 26 NO NIL _ NO EALTHY
PRIMI WITH 39 WKS 4 082(37 FETAL ALIVE&
122| 10041706 | 21 | (AU e VKSSDA 244 | NO|YES| 137 5| 6|y |NO|NO|NO|NO| NO [T EMERGENCY picrpree | ANAEMIA | ALIVE|YES| NO 234 NO NIA _ porForspal o
G2A1WITH 35 WKS 2 RESPIRATOR
123| 10042262 | 21 | DAYSWITH CEPHALIC \WKS3DA 346 |NO|YES| 53 9|3 1‘205/()) 9 no | No | NO|YES| NO |PT EMERGENCY %L(I)?AO,\,TSS NIL ALIVE| NO 35DVX$23 16 YES| Y DISTRESS | 5DAYS |IC FOR6 DA r?;\:sfv
PRESENTATION WITH o & LBW
PRIMI WITH 36 WKS 6 115(93 FETAL ALIVE &
124| 10042770 | 20 | Sy v cepuaLic | WKS2DA 208 | NO|YES| 129 612| 75 | NO|NO| NO| NO| NO FT EMERGENCY| [croecs NIL ALIVE|YES| NO 248 NO N/A N NO HEALTHY
G4P3L3 WITH35 WKS 0.93(50 35WKS 1 ALIVE &
125| 10042982 | 3L oo i aTe onser| WKS1DA 227 |NO|YES| 53 4|37y | No|vEs| No|vEs| PTvD N/A N/A | CHRONICHTN | ALIVE| NO | ' 2 NO N/A _ MCFOR8DAY [ n i
PRIMI WITH 37 WKS 1 15(>99 HYPOTHYROI ALIVE &
126| 10043022 | 28 | Lo \vith cepraLic |WKS2DA 231 |NO |YES| 112 4|37, | No|No| No|vEs| FND N/A N/A DISM ALIVE|YES| NO 23 NO N/A _ MCFOR6DAY [ n il
PRIMI WITH 38 WKS 3 113(91 ALIVE &
127| 20043111 | 3L | T v ccemiic . [VKS3DAl 263 |NO |YES| 94 20| 8 |77 NO| NO| NO| NO | FTVD N/A N/A PROM ALIVE|YES| NO 23 NO N/A _ MCFOR6DAY [ n il
n
128 10046633 | 26 | PRIMIWITHSTWKSS L)\ o pal 231 |NO|vES| 108 5| 5 [*82™| No | No | No | NO | FTVD N/A N/A NIL ALIVE|YES| NO 22 NO N/A CFOR4DAY ALIVEE

DAYSWITH CEPHALIC

)

HEALTHY




G3P2L2 WITH 236 WKS HYPERBILLI
129| 10046865 | 23 6DAYSWITH  |WKS1D4 256 |[NO |YES| 99 8|5 |*870 No|no|no|No| No | FrELECTIVE [PREVIOUS2| PREVICUSZ | ) Ve vES|  NO 23 YES| RUBINAEMI | 3 DAYS MCFOR3DAY ALIVEE
%) Lscs Lscs HEALTHY
PREVIOUS 2 LSCS A
G5PILIAS WITH 35 0.8(28%) RHD WITH 36WKS 6 RESPIRATOR ALIVE&
130| 10046790 | 27 |\ o oG wiTh[VKS6 DA 222 |YES|NO| 97 5|14°°""| NO| NO| NO| YES| NO | PTELECTIVE | PREVLSCS| [0 els |ALIVE|NO[PPUCUR | 2 VES|y prormess | 2DAYS fICFOR12DA] (o ol
PRIMI WITH 40 WKS 1 082(37 FETAL ALIVE&
131| 10047359 | 24 | AL WKS2DA 24 | NO|YES 8 5] 8|"y | NO|NO|NO|NO| NO FT EMERGENCY| o i NIL ALIVE|YES| NO 23 NO N/A _ McFOREDAY /mn T
PRIMI WITH 37 WKS 2 0.89(48 ALIVE&
132| 10047352 | 20 | e aLic WKS3DA 243 | NO|YES| 91 7|32|%4y"| No| No | o | No| FTvD N/A N/A NIL ALIVE|YES| NO 25 NO N/A _ NO HEALTHY
GAP2L2E1 WITH 37 WKS 1.37(99 PREVIOUS2| PREVIOUS2 ALIVE&
133| 10047543 | 24 |70 ooy WKS3DA 252 |NO|YES| 138 | 5 |62| Y| NO| NO| NO| NO| NO T EMERGENCY| ' LS ALIVE|YES| NO 22 NO N/A _ McFOREDAY /mn T
PRIMI WITH 37 WKS 1 L2578 HYPERBILLI ALIVES
134| 10047591 | 18 | DAY WITH CEPHALIC |WKS2D4 287 |NO|YES| 88 5|57 ® No | No | NO| NO | FTVD N/A N/A NIL ALIVE|YES| NO | 192 VES| RUBINAEMI | 1DAY MCFOR7DAY (o "ol
PRESENTATION WITH A
G2P1L1 WITH 38WKS 5 1.08(82 ALIVE&
135| 10047707 | 23 | oo c v aLie VKSS DAl 217 | NO | YES 9 59| 3|7y | No| No| No| no | FTD N/A N/A NIL ALIVE|YES| NO | 236 NO N/A _  Mcrorapay o T
G2A1WITH 36 WKS 4 1.09(72 FETAL 36WKS 6 NEONATAL ALIVE&
136| 10047699 | 25 | 0 oA [VKS6 DA 23 | NO | YES 8 70| 9| o)™ | NO|YES| NO| YES| NO |PTEMERGENCY| [ crpre | SEVEREPE |ALIVE|NO| “PIUZY | 23 VES| aUNDIGE | 2DAYS MCFORSDAY (o o'l
G2P1L1 WITH 38WKS 2 0.62(7%] PREVIOUS | PREVIOUS ALIVE&
137 | 10047946 | 24 | D0y cepraic | S9WKS | 907 |No|YES| 185 | 5 |40|** ") NO| NO| NO| NO| NO | FTELECTIVE | "o g LS ALIVE|YES| NO 26 NO N/A _ NO HEALTHY
PRIMI WITH 38 WKS 3 076043 HYPERBILLI ALIVE&
138| 10047983 | 28 | DAYSCEPHALIC |WKS3DA 257 |NO|YES| 151 |53 '%§ NO | NO| NO | No | FTVD N/A N/A NO ALIVE|YES| NO | 247 YES| RUBINAEMI | 3 DAYS NO HEALTHY
PRESENTATION WITH A
RISz T PET
DAYS WITH CEPHALIC -
9
139 | 10048580 | 26 | PRESENTATIONWITH WKS6DA 212 |vEs|no| 135 | 5| 5|79 |no|no|No|vEs| NO |PTeEmERGENCY| AEDF | TOXOPLASMAL, gl no | S2WKSE| YES| RDS 22 NO ALIVE&
TO 1gG POSITIVE DAYS HEALTHY
EARLY ONSET FGR
\AATLL INCDEA OEn AEDF
G2P2L1 WITH 38 WKS 0.88(73 PREVIOUS | PREVIOUS ALIVE&
140 10048577 | 29 | SO T ALl [VKS3DA[ 24 | NO|YES| 92 2| 3|% | No|No|No| NO| NO T EMERGENCY T (o] Loce ALIVE|YES| NO 25 NO N/A _ NO HEALTHY
G2PIL1 WITH 36 WKS 0.82(46 RESPIRATOR ALIVE&
141 10048489 | 26 | SCC e T ALl |WKS1DA 239 | NO|YES| 13 5|18|”"| No| NO | NO| NO| FTND N/A N/A NO ALIVE|YES| NO | 235 VES| prormess | 2DAYS MCFOR4DAY (o E
MCSALHILLIS Kaa WS Y PERBILL
DAYSWITH CEPHALIC 134 36WKS 6 RUBINAEMI ALIVE&
142 | 100484497 | 19 | PRESENTATION WITH KS6 DAl 226 |NO|YES| 106 | 5|5| =>% | NO|NO|NO|YES| NO |PT EMERGENCY|LED INDUCT| NIL ALIVE| NO 22 YES 5DAYS NO
(99%) DAYS AWITH HEALTHY
LATE ONSET FGRWITH
e VOMITING
PRIMI WITH 35 WKS 6 0.89(41 ALIVE&
143| 10048785 | 19 | [y e crpiaric | | %WKS| 194 |NO|YES| 117 |48 9| PN NO| NO| NO| VES|PTVD N/A N/A PPROM | ALIVE| NO| 36WKS | 21 NO N/A _ McFOREDAY /mn T
G3P2L2 WITH 38 WKS 1 11 PREVIOUS ALIVE&
d
144| 10048803 | 24 | o aLc |WKS1D 22 [NO|YES| 11 727| gpyy | NO|NO|NO| NO| NO T EMERGENCY) ™ (1" |PREVIOUSLSCS ALIVE|YES|  NO 22 NO N/A _ MCcFOREDAY /mn T
PRIMI WITH 36 WKS 6 1.2(>99 ALIVE&
145 10048840 | 20 | S0 b oaLc | WKS1DA 231 | NO|YES| 107 5| 3| %, | NO|NO|NO|NO| NO FT EMERGENCYIOGRESSOF | NIL ALIVE|YES| NO 22 NO N/A _ McFOREDAY /pn T
PRIMI 34WKS 6 DAYS 1.15( 36WKS4 FETAL ALIVE&
146| 10049056 | 26 | "\ er/a e WKS4DA 247 |YES|NO| B4 |42| 9| p | NO| NO| NO| YES|PTVD N/A B NO ALIVE| No [FRE04 24 VES| pisess | LDAY NO HEALTHY
PRIMI WITH 38 WKS 11 RESPIRATOR ALIVE&
147| 10049779 | 19 CEPHALIC Ks2DA| 256 |NO|YES| 10 4| 5| gon | NO|NO| NO| NO|FTVD N/A N/A NIL ALIVE|YES| NO | 248 VES| prormess | 2DAYS MCFOR9DAY (o ol
G3PILIAL WITH 36 HYPOTHY ROI
148| 10049618 | 33 | WKS4DAYSWITH |WKS5DA| 207 |NO|YES| 132 5| 13|%7%4 No | No | No | vES| PTVD N/A N/A DISMWITH |ALIVE|No | Z8WKSS| 5y ves| POORTONE | 7 5avs NO ALIVE&
%) DAYS & RDS HEALTHY
CEPHALIC ITP
PRIMI WITH 40 WKS 2 081 ALIVE&
149| 10049764 | 21 | e o ALl VKS3DAl 302 | NO|YES| 86 18| 3| 70 | NO|NO| NO| NO|FTVD N/A N/A NIL ALIVE|YES| NO 26 NO N/A _ NO HEALTHY
G2P1L1 WITH 38WKS 5 092(78 ALIVE&
150 | 10050267 | 20 | D0 iy cepraic [VKSSDA| 223 | NO|YES| 124 | 5| 9|7 )" No| NO| NO| NO|FTVD N/A N/A PROM  |ALIVE|YES| NO 21 NO N/A _ McFoREDAY /e n
G2P1L1 WITH 37WKS 3 1.03(75 PREVIOUS ALIVE&
151| 10050487 | 30 | D0y cepraric [VKS4DA 253 | NO|YES| 148 | 9 |25| ") 0"|YES| NO| NO| NO| NO FT EMERGENCYREVIOUSLS] | O-dory |ALIVE|YES|  NO 25 NO N/A _ NO HEALTHY
G2P1L1WITH 34 WKS 1 142 BRAIN ALIVE&
152| 10034541 | 24 | DAY WITHCEPHALIC | 38WKS | 189 |YES|NO| 165 |28 4| ol |NO|NO| NO| NO| NO [FT EMERGENCY| SPARING [PREVIOUSLSCS ALIVE(YES| NO | 203 NO N/A _ MCFOR6DAY [ nil
PRESENTATION WITH ° EFFECT
G2A1WITH 38 WKS 4 0.93(88 RHNEGATIVE ALIVE&
153| 10050543 | 21 | o S aLic [VKSS DAl 207 | NO|YES| 96 6| 22|”"| NO|NO| NO| NO| NO FT EMERGENCYITAL DISTRE| ‘por Cunney |ALIVE|YES| NO | 247 NO N/A _ NO HEALTHY
PRIMI WITH 36 WKS 4 PREV LSCS, e WKSa ALIVES
154| 10050748 | 24 | DAYSWITH CEPHALIC WKS4DA 286 | NO|YES| 97 5| 3| AEDF [NO|NO| NO|YES| NO [PTEMERGENCY| AEDF | GDMHYPOTH [ALIVE NO|*P 4] 21 NO N/A _ McFOR7DAY /mn T
PRESENTATION WITH YROIDISM
G3P2L1D1 WITH 36 0.86(56 PREVOUS2| PREVIOUS2 36 WKS5 ALIVE&
155| 10050825 | 27 ||\ oo S oG wirnVKSSDAl 184 | NO|YES| 96 5| 20| ™, ™| NO| NO| NO| YES| NO |PTEMERGENCY| ™ (7o LsCs ALIVE| No [FA023 1 1.0 NO N/A _ McFoRSDAY /e T
R o
DAY WITH CEPHALIC (o09%%) PWKS3 LBWWITH DIED DUE
156 | 10051075 | 30 | PRESENTATION WITH WKS3DA 245 |YES|NO| 123 |93 NO|NO|NO|YES| NO |PTEMERGENCY| AEDF NIL ALIVE| NO 104 YES| 7DAYS| SEPSIS | TOSEPSIS
To DAYS PRETERM
EARLY ONSET FGR ONDAY 7
MATLLINCDEACEN AEDF
157 | 10051570 | 23 | PRIMIWITHALWKS 4 ) \wics | 268 | NO |vES| 08 5|6 |19 No|No|NO|NO| NO T EMERGENCY| ANAMNIOS NIL ALIVE|YES| NO 24 NO N/A crorepay ALIVEE

WITH CEPLALIC

%)

HEALTHY




ELDERLY G3PILIAL 08328 PREVIOUS | PREVIOUS R ALIVEZ
158 | 10051624 | 42 | o'l ey pays WKS4DA 285 |No|ves| 248 | 5| 19| %72 No|no|No|No| No T EmereeNcy G Fo’® |auve|ves| No | 23 ves| oTeF |upAvs| No | ALVEE
G2PILL WITH 38WKS 2 0.78(35 PREVIOUS ALIVE&
159 0051041 | 27 | S0 LI VKS3DA 246 | No|ves| 122 | 5| 12| %1% No| No|NO| NO| NO T EmERceNcYREVIoUsLsd T’ |ALIVE|vES| No | 249 No|  NiA _ NO | el
PRIMI WITH 39WKS 6 0.89( ALIVE&
160 10052605 | 20 | 00 U Ceppian i IKS6DA| 202 | NO|vES| 102 | 35| 8| gt |NO|NO|NO| NO|FTND NIA NIA NIL ALIVE|YES| NO | 25 No|  NiA _ NO | el
PRIMI WITH 33 WKS 5 0.85(73 A RH NEGATIVE BWKS6 PRETERM , KMCFOR 14| ALIVE&
61| 0052607 | 23 | D00 o i WKSBDA 23 |No|ves| 1se | 6| 19| *{7|ves| No | No|ves| No. [er emereencyBoryDromy TRREOINE | ALive | no| FUATRE| 175 ves| PRETEM | 2pays |KME ORI ALTES,
PRIMI WITH 40 WKS 0.9(83% N ALIVE&
16| 10052221 | 20 | "TUcER e | dowks| 231 |Nolves) 248 | 4| 2|*(¥)no|no|No|No| No T EmERGENCYBOHYDROM NIL ALIVE|YES| NO | 26 No|  NiA _ NO | el
PRIMI WITH 39 WKS 083(62 ALIVE&
163 10052364 | 22 | "YTUcEo e | 3Wks | 287 |Nojves| 106 | 5| 19| *(I%%| No| No|No| No|FTvD NIA NIA NIL ALIVE|YES| NO | 26 No|  NiA _ NO | el
PRIMI WITH 37 WKS 1 0.89(70 HSV IGM RESPIRATOR ALIVE&
164| 10052174 | 29 | FEVNWIAST PR lwks1D4 216 | vES| NO 9 3| 3|75 | no|no| no| no|FTvD NIA NIA i |AUvE|vEs| No | 19 ves AR 11DAYs| N0 | ALVES
PRIMI WITH 40 WKS 0733 HYPERBILLI ALIVE&
165| 10052072 | 31| WITHCEPLALIC |WKSIDA 245 [NO|YES| 81 |63 '%§ NO|NO|NO|NO| NO [T EMERGENCYETAL DISTRE NIL ALIVE|YES| NO | 25 vES|RUBINAEMI | 2DAYs | No | SRS
PRESENTATION WITH A
PRIMI WITH 36 WKS 2 13169 36WKS6 ALIVE&
166 | 10050213 | 23 | TS BT ks DA 285 | No|ves| 4 |11]3|"3 0 no| o[ no|ves|pTvo NIA NIA NIL Auve| no [ 3S8 | 206 No|  NiA _ Mcror7pay ALVES
PRIMI WITH 37WKS 109(83 ALIVE&
167| 10051332 | 22 | T Cepmnie . |WKS1D4 246 |No|ves| 13 | 5| 15| MTH% no| no|no| no|Fvo NIA NIA NIL ALVE|vEs| NO | 263 No|  NiA _ No | ALvEE
GAP2L2A1 WITH 38WKS S HYPERBILLI ALVES
168| 10051054 | 27 3DAYSWITH ks3DA 256 [NO|YES| 85 |5|20|* No | NO | NO | NO | FTVD NIA NIA NIL ALVE|vES| NO | 249 YES| RUBINAEMI | 2DAYS|  NO
%) HEALTHY
CEPHALIC A
PRIMI WITH 39 WKS 07242 HYPERBILLI ALIVE&
16| 10053147 | 22 | WITHCEPHALIC |WKS1D4 249 [NO|YES| 54 |63 '%§ NO|NO|NO|NO| NO [FT EMERGENCY  MsL NIL ALIVE|YES| NO | 248 vES|RUBINAEMI | 2DAYs | no | ARG
PRESENTATION WITH A
G2PIL1WITH 38 WKS 082(42 POLIOMYELITI ALIVE&
170 | 10053886 | 34 AV ks20a 226 |No|ves| 125 | 5| 25| %% no| No|No|No| No | FELECTIVE Reviousisd . ALIVE|vES| NO | 26 No|  NiA _ no | ALVEE
PRIMI 30 WKS 2 DAYS 13769 0WKS4 RESPIRATOR ALIVE&
171 aooszeon | 20 | VIS RYS Wksay 234 |ves|no| 3 | 4| 2|l ves| ves| no| ves|pvo NIA NIA HeLe | auve| No | 3ONESA 11 vEs A TR l20DAYs| N0 | ALVES
G2P1LOWITH 40 WKS 2 0.92(86 PREVIOUS ALIVE&
172| 10053851 | 34 | SOUCUTy cepLaLi WKS20A 206 |No|ves| 72 |18| 9| %F% no|no|no|no| no T emereencyRevioustsd TEIRYS | auve|ves| no | 23 No|  NiA _ Mcror7pay ALVES
G3PILIATWITH 33 RESPIRATOR
173| 10052932 | 34 |WKS5DAYSPOGWITHWKS5DA 289 |YES| NO 5 8| 7| 2% |ves|ves| no|vEs| No |PTEMERGENCYRTUM ECLAANTEPARTUM | ) v | No | SBWKSS |y 48 YES| v DISTRESS | 6DAYs | KMCFOR12| ALIVE&
43%) ECLAMPSIA DAYS DAYS | HEALTHY
CEPHALIC WITH LBW
GaPILIALWITH 35 092(78 BWKSS5 RESPIRATOR ALIVEZ
174 10054357 | 31 |y Se Davspoawiri|VKSEDA 274 |No|ves| 153 | 23| 9| %%  no| o | No| ves|pTvD NIA NIA PerOM | aLIvE| N | OS] 19 vEs| A TR | 2DAYS McFoRsDAY ALVES
G2PILIWITH 35 WKS 1 0.89(44 RUBELLA IgM FBWKST RESPIRATOR ALIVE&
175 10054856 | 24 | LR T | WKs1D4 225 | vES| NO |anamnios| 5 | 3 | %P  no| No [ no| ves| No. [er emereency|anamios | LRl Y aLive no| DI 1es ves| ERATOR| 3 DAYS icFOR 10 DAl ALVES
GaPILLWITH 36 WKS 087(62 ALIVE&
176 | 10054870 | 23 |08\ are onser| BWKS| 19 |Nojves| s | 6| 3| (0% no|No|No|ves|pvD N/A NIA PPROM  |ALIVE|NO| 36WKS | 2 No|  NiA _ Mcrorspay ALVES
G3PILIALWITH 37 » FEVIOUS ALVER
177| 10054832 | 33 |WKS6 DAYSPOGWITHWKS6DA| 204 [NO|YES| 13 |73 NO|NO|NO|NO| NO |FT EMERGENCY| OLIGOHYD ALIVE|YES| NO | 241 No| /A NO
719%) Lscs - HEALTHY
CEPHALIC ROMNIOS
PRIMI WITH 36 WKS 4 13300 3B6WKS5 RESPIRATOR ALIVE&
178 | 100se232 | 22 | TS TR ¢ Wkss DAl 252 | No | ves| anamnios| 6 | 3| 50%| no| no | No| ves| NO  [eT EMERGENCY ANAMNIOS NO AuvE| N [RKSS] 1g vEs| FErRATOR| 1DAY pcFor12DA| ALVES
PRIMI WITH 37 WKS 4 Ta( RESPIRATOR ALIVE&
179 22 | Davwit cemaLic WKSSDA 23 |ves|no| 132 | 5| 2| ool |No|No|NO|NO| NO | FTELECTIVE |isPARINGE NO ALIVE|YES| NO 2 VeS| A TR | 2DAYS McFoR7DAY ALVES
PRIMI WITH 36 WKS 4 07827 N 3B6WKS6 ALIVE&
180 28 | Savswits ceruanic VKS60A 27 |No|ves| 26 |18| 5| (1| No| NO | NO|VES| NO [P EMERGENCYBOHYDROM NO AUVE| No [ RSO 25 No|  NiA _ hcrorapay AUVES




