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ABSTRACT

Background: Pre-eclampsia (PE) is a major obstetric compliceti@t can have severe
maternal and fetal consequences. Identifying ptiegienarkers early in pregnancy is
crucial for timely intervention. This study evaleatthe predictive value of maternal
ophthalmic artery Doppler parameters at 19-23+&k#eégestation for pre-eclampsia

risk.

Objective: To explore the relationship between ophthalmicrar®oppler parameters
and the subsequent development of pre-eclampsiaxdmine the potential value of
maternal ophthalmic artery Doppler at 19 to 23 vga¢k3 days in the prediction of

susbsequent development of pre-eclampsia

Methods: The descriptive observational study was conductd{L&’s Dr. Prabhakar
Kore Hospital and Medical Research Centre from Madwer 2023 to November 2024.
Antenatal women aged 18-35 years with singletom fikegnancies at gestational age
between 19 to 23+0 weeks were recruited using aetoant sampling technique.
Women with pre-existing hypertension, congenitabraalies, cardiac diseases,
thromboembolic disorders, or ocular conditions wexeluded. After taking informed
consent, ophthalmic artery Doppler was performéagus 5—10 MHz linear transducer,
assessing systolic velocity peaks (PSV1, PSV2)satiity index (Pl), and the
PSV2/PSV1 ratio. Follow-up included clinical assaeests in the second trimester and

postpartum data collection via medical recordstatephonic consultation.
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Results: The study analyzed ophthalmic artery Doppler inglimepredict preeclampsia
The study found that abnormal ophthalmic artery @epfindings were more common
in women over 30 years, who accounted for 75% lasaken-positive cases, despite
representing less than half the cohort. All positbases occurred in the overweight
BMI group (25-29.9), suggesting higher predictiveevance in this category.
Additionally, only multiparous women screened pwesit despite nulliparity being a
known risk factor for PE, indicating potential cofispecific patterns or confounders.
These associations suggest that age, BMI, and/paay influence the predictive value
of ophthalmic artery Doppler for PE/HDP. The PS\&R ratio and PI for both right
and left ophthalmic arteries demonstrated limitedsgtivity but high specificity. The
combination PSV2/PSV1 ratio and Pl and showed a@ AJ0.57 (p = 0.09), 17.65%
sensitivity and specificity of 97.14%, with a PPY %% and NPV of 70.8%. These
findings indicate that while ophthalmic artery Dégpindices have high specificity,
their low sensitivity limits their predictive utili for early identification of

preeclampsia.

Conclusion: The research examined whether maternal ophthalneic/2Doppler at 19—

23+0 weeks might predict pre-eclampsia. Ophthalarery Doppler shows high
specificity with a PPV of 75% and an NPV of 70.886 predicting pre-eclampsia,
indicating better utility in confirming rather thaxcluding the condition. Compared to
uterine artery Doppler, it performs better in pesitprediction but is less effective in

identifying true negatives.

Keywords: Ophthalmic Artery Doppler, Antenatal Screenings, statonal
Hypertension, Pulsatility Index, (PSV1, PSV2, Ridahe PSV2/PSV1 ratio) Systolic

Velocity, Obstetric Doppler, High-Risk Pregnancy.
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INTRODUCTION

The ophthalmic artery, due to its similarity toradtranial vasculature, plays a
key role in Doppler imaging as an accessible payhvwi@ assessing cerebral
circulationt. It serves as a valuable diagnostiol,tgarticularly in obstetric
applications2. Pre-eclampsia (PE), a hypertensiserder in pregnancy, significantly
affects maternal and fetal health, leading to carafibns like ocular issuess.
Ophthalmic artery Doppler is a reliable, non-invasiscreening marker for PE,
offering advantages over traditional methods likeam arterial pressure, uterine
artery Doppler, placental growth factor (PIGF), aatuble fms-like tyrosine kinase-1
(sFlt-1y. Studies suggest that the ophthalmic artery’s maetolic velocity (PSV)
ratio between 19-23 weeks of gestation predictly-easet PE with high sensitivity

and specificitye.

Initially used for conditions like glaucorha optic neuropathy, and
cerebrovascular diseasé82ophthalmic artery Doppler demonstrated itsitytiin
maternal-fetal medicine by reflecting systemic wdacchanges. Unlike uterine artery
Doppler, which evaluates placental perfusion, oplntic artery Doppler assesses
cerebral circulation, providing insights into mat&rvascular maladaptation earlier in
pregnancy. This tool is particularly relevant farebral symptoms of PE, such as

headaches, visual disturbances, and seizures.
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Advantages of Ophthalmic Artery Doppler

1.Early Detection: Changes in indices like PSV ratio and pulsatiligex (Pl)

precede PE diagnosis.

2.Non-Invasiveness: It requires no blood sampling, offering a simpikrasound-

based approach.

3.Rdliability Across BMI Variations: Unlike uterine Doppler, it is unaffected by

maternal adiposity.

PE, diagnosed post-20 weeks of gestation througiersnsion and organ
damage? can result in severe complications like eclampstiaoke, renal failure, and
maternal deatf®*. WHO notes that 99% of related deaths occur in lamd middle-
income countried! Patients with PE require rigorous monitoring forises,
neurological symptoms, and multi-organ complicadibift. The 2013 ACOG

guidelines emphasize overall well-being, elimingtatrict proteinuria thresholds??.

PE is classified into early-onset (<34 weeks) aaig-bnset X34 weeks)
types, each with distinct mechanisms. Early-on&etlinked to placental dysfunction,
shows abnormal uterine Doppler findings and worgeames??. Late-onset PE stems
from metabolic syndromes and endothelial dysfumctimt is more prevalent. A
systematic diagnosis approach differentiates ecteamijpom other pregnancy-related

conditions?.
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Prediction models like Pre-eclampsia Integrated df&timated Risks
(PIERS) improve decision-making within 48 hourshokpital admission2 This tool
prioritizes risk-based management, accounting fommications like eclampsia,

stroke, hepatic dysfunction, and myocardial infarét.

Ophthalmic artery Doppler's integration into PEegtring shows promise,
especially in resource-limited settings. Studieghhght its stable reference ranges
and non-invasiveness for assessing cerebral heraodgs altered by PE. Future
research should focus on refining prediction madelstablishing standardized

gestational windows, and comparing its efficacyhwiterine Doppler.

This study aims to validate ophthalmic artery Depfietween 19-23 weeks
of gestation as an early predictor PE and or dtlgpertensive disorders in pregnancy
and compare the conventional method i.e, uteriteryadoppler. Reliable Doppler
parameters could improve risk stratification, imtetions, and reduce PE-related

complications.
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Objectives

AlM AND OBJECTIVES

To find out prediction of pre-eclampsia or / and other hypertensive-disorders

in pregnancy with ophthalmic artery doppler and its comparison with uterine artery

doppler.
Objective:

* Primary: To examine the potential value of maternal ophthalmic artery Doppler at

19 to 23 weekst/- 3 days in the prediction of susbsequent development of pre-

eclampsia
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Review Of Literature

REVIEW OF LITERATURE

Pathophysiology of Pre-Eclampsia

Defective Trophoblast Invasion and Abnormal SpiralArtery Remodeling

The most prevalent cause of preeclampsia is the-stage model,” which

relates abnormal placental development to limitémbdb flow. Systemic maternal

endothelial dysfunction follows placental perfusitosg’. Most of this placental

perfusion reduction is attributable to developmgmbblems. Early pregnancy

trophoblast penetration into spiral arteries isrgoo

In the first trimester, extravillous trophoblastsngtrate spiral artery lumens

and walls (Figure 2). Arterial walls lose smoothstle and elastic layers and replace

endothelial cells with trophobladtsRemodeling spiral arteries creates low-resistance

veing®. This alteration ensures uterine and placentaidftow during pregnancy.
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Fig 1. The physiological process of trophoblast irasion and remodeling of

spiral arteries.
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Preeclampsia (PE) and aberrant placentation owmmgpdor trophoblast
invasion were initially linked in 196%. Women with PE have abnormal spiral artery
wall remodeling for pregnancy. Figure 3 shows ihatfficient remodeling hinders
placental growth and may impair perfusion as easgythe first half of pregnangy
Further research shows that poor spiral artery deitg affects placental blood flow
substantially. Instead of reducing perfusion, tlwvfis more pulsatile and occurs

under greater pressdfe

Impaired malemal - fetal immune olerance

Charlonic willi KIR recessior - HLA-C antigen
:‘II:;:E:‘lle’nus {( ¥ \‘ ’.v’ R
. extravillous
[ 1 Invasive A trophobinst
. extravillous U2, celg
1= trophobilast

cells NE cell

P L
'./ | Abnormal trophoblast
f

e t | Invasion and proliferation
= Y
g(1/
E |f L
3 || -
g [\
E II'. Impaired activity of
Bl endaovasculas
o \ extravillous
L | trophoblast cells
5 -] i
£
i ‘
Vasooongtriction Abnommal remadeliing
, r = ol spiral arteries
ff f:" Abnormal transformation of o~ ¥ |
- H'” _,.-' epiral arternes *,.-" ./ +
Vaacular Wascular
Macraphage PRE-ECLAMPSIA +————————————— [ncistance 1 T permeabiticy T

Fig 2. Abnormal placentation as a result of impairé trophoblast invasion.

Spiral artery remodeling depends on maternal weimmune cells and
embryonic cells, especially trophoblasts. Matemmhune cells such decidual NK, T,
and macrophages are engatje#iLA on extravillous trophoblasts (EVTs) and NK
and T cells create maternal—fetal immunologicatrehce. Trophoblast invasion into
spiral arterie¥ is also aided by these interactions. Criticalntese interactions is NK

cell detection of trophoblast HLA-C by killer celinmunoglobulin-like receptors

Page 6



Review Of Literature

(KIR)%. Placental problems may be reduced in future @reges due to the immune
system's role.

Causes of Impaired Placental Perfusion

PE often begins with placental perfusion impairmevitich causes systemic
problems and maternal endothelial dysfunction. Whifective trophoblast invasion
is a well-recognized contributor, several otherenadl and placental conditions play
a role in compromising placental blood flow. Theselude primary vessel wall
pathologies such as autoimmune diseases (e.g.s,llgmleroderma) and diabetes,
which lead to vascular abnormalities. Additionaltiyslipidemia, hypercoagulability
(especially in cases of anti-phospholipid syndromefesity-associated chronic
inflammation, enlarged placentas with increased gery demand, and chronic

hypertension are significant risk factés

Acute Atherosis and Placental Perfusion

Acute atherosis, a pathological condition primaggsociated with PE, affects
the distal decidual segments of spiral arteriest tfal to undergo normal
remodeling’. This syndrome causes arterial foam cell depagsitidue to
inflammatory, immunogenic, and hemodynamic mechmasi¥. The prevalence of
dyslipidemia in PE cases further exacerbates thibgbogy, leading to additional

vascular compromise and increased placental hypbxia

Other Pathologies Affecting Placental Blood Flow

Beyond structural abnormalities, maternal condgi®uch as diabetes and
excessive placental size can negatively influerleeemtal perfusion. These factors

are more commonly associated with late-onset PErger placentas are particularly
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vulnerable to hypoxia and subsequently produceagdellevels of anti-angiogenic
factord®. Such alterations in placental perfusion incretaserisk of PE development

by disrupting the maternal-fetal oxygen and nutrexchang®.

The Transition from Impaired Placental Perfusion to Systemic Endothelial

Dysfunction

Overproduction of anti-angiogenic factors contrésuto the progression from
placental hypoxia to systemic maternal endotheljalfunction. Hypoxic placentas
emit soluble endoglin (SEng) and soluble fms-liggosine kinase 1 (sFlt-1), which
are necessary for endothelial danfdg&hese factors inhibit normal vascular repair

mechanisms and lead to the vascular complicatibesreed in P,

Anti-Angiogenic Factors and Their Role in PE Pathopysiology

Among the anti-angiogenic mediators implicated B BFIt-1 and sEng are

the most extensively studied.

The Role of Placental Hypoxia in PE Progression

The overproduction of anti-angiogenic factors, igatarly sFlt-1, is likely a
downstream effect of placental hypoxia. This angiig imbalance leads to systemic
endothelial damage, reinforcing the progressiormfrplacental dysfunction to

widespread maternal vascular complications.
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The Second Stage of Preeclampsia: Maternal Endothal Injury and Systemic

Dysfunction

The clinical manifestations of PE, including hypgegion, edema,
thrombocytopenia, proteinuria, and neurological gioms, are primarily driven by
endothelial dysfunctidf. The overexpression of sFlt-1 and sEng disrupt&~VB@nd
PIGF signaling, resulting in pervasive vascularabmalities and impaired endothelial
repair mechanisms. The second stage of PE iseikfy these pathophysiological
changes, which emphasize the necessity of targle¢edpeutic approaches to enhance

maternal and fetal outcomes and reduce endotialiay .

The second stage of PE - mechanisms of endothelial injury

-

—— =0 f
[ sFlt-1 ] + [ VEGF ] —F[Nitricoxide];[Prostacyclin]‘

i i —_— Vascular
o) —— (o) § %
> Activation of
G ) (s B
Production of .

Figure 3. The second stage of pre-eclampsia—mechams of endothelial injury.
Abbreviations: ROS—reactive oxygen species, sEng—able endoglin, sFlt-1—
soluble fms-like tyrosine kinase 1, STMB—syncytiomphoblast microparticles,

VEGF—vascular endothelial growth factor
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Maternal Endothelial Dysfunction in Preeclampsia: Mechanisms and Risk
Factors

PE is a complicated iliness that is essentially ¢theasequence of immune
system activation and anti-angiogenic moleculesjchvhcontribute to maternal
endothelial dysfunction. soluble fms-like tyrasikinase 1 disrupts VEGF signaling,
causing vascular instability. Endothelial protentand NO generation need VEGF.
Endothelial damage is worsened by soluble endoding), which lowers NO
bioavailability and increases vascular permeabifityAdditionally, hypoxic placentas
in PE release syncytiotrophoblast microparticle§MBs) into maternal circulation,
triggering immune activation and an increased pctdn of reactive oxygen species
(ROS), which contribute to vascular damage andainfhatioi?.Several biomarkers
indicate endothelial dysfunction in PE. Vasculdt adhesion molecule-1 (VCAM-1)
and E-selectin serve as markers of endotheliavaatn, while hyaluronan (HA) and
syndecan-1 (SDC-1) indicate degradation of the #mi@al glycocalyx (EG), an
essential protective layer. Elevated EndothelifeI-{), a potent vasoconstrictor, is
associated with increased vascular resistance yertension in PE. Furthermore,
increased levels of circulating endothelial ce@&Cs) and progenitor cells (CEPCS)
indicate ongoing vascular damage and repair attemytile flow-mediated dilation
(FMD) serves as the gold standard for assessingtleslihl functioR®.

The comparison between EOP and LOP has yieldedicord results. Some
studies report no significant difference in endbéhalysfunction between EOP and
LOP®S, while others suggest more severe endothelial darmaEOR®. The two-stage
theory of PE links placental hypo perfusion to ma@é endothelial dysfunction,
which is particularly relevant in EOP due to itsoager association with placental

dysfunction. However, significant endothelial injus also observed in LOP, where
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systemic maternal factors play a greater>ol€he sFlt-1/PIGF ratio has become a
clinically valuable tool in guiding PE managememelping determine the need for
hospitalization and delivet§.Emerging research highlights a strong association
between PE and cardiovascular disease (CVD), vath bonditions sharing common
risk factors such as chronic hypertension, diabetiessity, and autoimmune diseases
like systemic lupus erythematosus (St*EHowever, pregnancy-specific risk factors
such as nulliparity, assisted reproductive techogIi@®RT), and oocyte donation also
contribute to PE rigR. Polycystic ovarian syndrome (PCOS) is a notahbred risk
factor, increasing the likelihood of PE and CVD adingh insulin resistance,
hyperglycemia, and endothelial dysfuncfibn

PE is linked to metabolic syndrome and endotheligéfunction due to
dyslipidemia, which is characterized by low HDL-Qigh TGs, and an increased
Apolipoprotein B/ApoALl rati€?. Additionally, oxidative stress due to excessiv@R
production leads to lipid peroxidation, vasculaflammation, and arteriosclerosis,
further worsening PE patholotjy From an epidemiological perspective, PE was
historically classified under "toxemia," but modedefinitions recognize it as
gestational hypertensior»140/90 mmHg) with systemic involvement, no longer
requiring proteinuria for diagno$fs Recent discussions propose lowering the
hypertension threshold t130/80 mmHg to align with cardiovascular guidelinest
its impact on maternal and fetal outcomes remaindet debaf.In conclusion,
preeclampsia is a multifactorial disorder involviagti-angiogenic factors, immune
activation, dyslipidemia, and oxidative stress, hwistrong links to long-term
cardiovascular disease. The sFlt-1/PIGF ratio mimmeced clinical care, and shared
risk factors with CVD emphasize the necessity ofyedentification and intervention

for maternal health.
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Epidemiology of Preeclampsia

Preeclampsia (PE) was historically classified untiexemia,” a broad term
for pregnancy-related conditions such as hypermensproteinuria, and systemic
disorders. It was only in the 1950s that PE andrepkia were recognized as distinct
disorder§®. Eventually, ACOG and ISSHP defined PE as gestatitiypertension
(>140/90 mmHg) with systemic involvement, removingtpimuria as a criteri&’ %8
This redefinition improved diagnostic accuracy lomplicated comparisons with
older epidemiological data. Recently, the AHA an€@ lowered hypertension
thresholds t@>130/80 mmHg, sparking debate over their applicaiiopregnancs?.
While stricter criteria might improve maternal hieamonitoring, they could also
increase medical interventions without clear bes@fi Furthermore, distinguishing
gestational hypertension from PE remains a chadleag many cases of new-onset
hypertension without proteinuria may still involve systemic
dysfunctior’.Epidemiological studies face diagnostic inconsisies, especially in
large databases relying on hospital codes. In th®.,lR5% of PE cases were
misclassified, while 53% were undiagnoSedSimilarly, in Denmark, 26% of
recorded PE cases were incorrect, and 31% of asesowvere missifg Patient recall
studies show high specificity (90-99%) but variabémsitivity (57—-87%), as many
women remain unaware of their PE diagndis

EOP is connected to placental malfunction and fe¢éastelopment limitation,
whereas LOP is linked to bigger newborns and syistamaternal variablé$™.
Biomarker studies have been more successful inigihegl EOP than LOP, further
supporting this distinctiofi.Several risk factors increase PE susceptibilitg|uiding
chronic hypertension, diabetes, obesity, autoimmuiseases (e.g., SLE), and

PCOS$3%4 Additionally, infections like UTIls, malaria, HIVand SARS-CoV-2
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elevate PE risk® Maternal age, BMI, and weight gain also contrbut
significanthy?**°Overall, PE is a multifactorial disorder with dise phenotypes,
making diagnosis, classification, and risk predictcomplex. Future research should
refine biomarkers, diagnostic criteria, and riglasfication to improve early detection
and intervention.
Doppler of Opthalmic artery

Preeclampsia is primarily associated with widespresterial constriction,
which includes the ocular region. This engagememtdll-documented90. Narrowing
retinal arterioles may cause scotomas, diplopiairdshed visual acuity, photopsia,
retinal detachment, papilledema, retinal edema, laorrhages®. Hypertension,
diabetes, ocular vascular obstruction, and drugsl us treat systemic or ocular
disorders may affect ocular blood flow, makingritcal to asses¥.
The noninvasive and secure examination of orbitdsels has been significantly
improved by the introduction of pulsed Doppler agtonography with real-time
spectral analysis and CDI, which is crucial for tise of expectant women.
Anatomy and Physiology of Normal Orbital Vasculature

The first major internal carotid branch, the ocudatery, supplies orbital
blood. Due to its low vascular resistance, thterst supplies the brain. The ocular
artery may arise from the anterior connecting oddi@ meningeal arteries. From
lateral posterior to medial anterior, it crosses dptic nerve where multiple essential
branches arise, passing between the lateral rectissle and the optic nerve in the
orbit. Central retinal, lacrimal, long and shortsfayior ciliary, muscular, supra-
orbital, ethmoidal, and medial palpebral arteries #he primary ocular artery

branches. Dorsal and supra-trochlear nasaiestare terminal branché&$
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The uvea receives the majority of the 0.724 ml/ofilblood flow that a normal eye
receives, with only 2-5% of the flow passing thénae This flow is pulsatile,
resulting in cyclic intraocular pressure fluctuaso The retinal circulation is
characterized by a uniform flow centrally and aggiish flow peripherally, with an
average rate of 0.033 ml/min. This is represergadivterminal arterial systems. Both
arterioles and venules exhibit similar flow ratesth faster flow in arterioles and
larger diameters in venules. Metabolites from @dtoells may control local arteriolar
responses. The embryologically and anatomicaliymarable ophthalmic and central
retinal arteries operate similarly to small-caliberebral arterie¥. The ocular artery
feeds blood to the central nervous system duritgrmal carotid artery obstruction.
Anastomoses connecting external carotid arterydbres like the superficial temporal
with the supraorbital and supratrochlear and to&favith the dorsal nasal arteries do
this *°.

Autoregulation is an organ's capacity to sustacotlflow despite perfusion
pressure changes. Retinal autoregulation is effeatp to 115 mm Hg mean arterial
pressur®. Similarly, the ophthalmic artery's blood flow &elf-regulated, which
reduces its susceptibility to fluctuations in ceeglperfusion. The autonomic nervous
system's participation in this process remains guotais. Autonomic nervous system
receptors have been found in retinal arteries duemtraocular travel, but not
intraocular. The sympathetic nervous system amftes blood flow via the uvea's
autonomic receptors, reducing blood flow with ceali sympathectomise and

increasing it with if”.
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Methods to Measure Ocular Blood Flow

There are numerous methods available for the exatmm of ocular blood
flow, including experimental and clinical methodsat are either noninvasive or
minimally invasive. Fluorescein angiography is thwst frequently employed
clinical technique for the examination of vascutgstems. Other methods include
laser ophthalmoscopy and blue field entoptoscopychivmeasure blood velocity in
macular capillaries; videoangiography combined witHocyanine green injection,
which evaluates the choriocapillaris flow; bidirecial laser Doppler velocimetry,
which is used to study retinal vessel blood flowd@ore recently, blood flow in the
choroid and optic nerve); and tonography and oosldHodynamography, which
estimate the pulsatile component of total oculaodl flow based on intraocular
pressuré,

Numerous of these procedures are intrusive anda assult, frequently
inappropriate for pregnant women. Doppler ultragwaphy provides noninvasive,
focused information about orbital vasculature, mgkbrbital hemodynamics insights
previously required by contrast arteriography gdassi For real-time blood flow
spectrum analysis, this method employs two-dimeradi®@-mode ultrasonography,
CDI, and PW. Convoluted vessels like the posteriliary arteries are tougher to
assess for blood flow direction than the ophthalamd central retinal arteries.

Doppler ultrasonography is superior at detectirmpIflow velocity in vessels
that cannot be seen. The spatial precision oftduknique restricts vascular diameter
measurement, however numerous indices from theatilelsand continuous blood

flow velocity waveform components may estimate fi@sistancé®.
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Examination Technique

The most extensively used and established methodevaluating ocular
circulation is the combination of color Doppler igiag (CDI) and pulsed Doppler
ultrasonography (PW). It has been widely useduimans to evaluate blood flow in a
variety of regions, such as the carotid and cetetstaries. Its application to ocular
circulation is predicated on simple princigf€sFurthermore, CDI is accessible in the
majority of hospital settings worldwide. Doppleitrasonography reliably evaluates
retrobulbar blood flow in ophthalmic, central retin and nasal arteries.
Additionally, CDI may detect restricted posteridiary arteries. PW measures peak
systolic, end-diastolic, and time-averaged bloogvfivithout volume flow'®.

The examination technique, initially described 982 by Erickson et al.,
focused on studying localized orbital diseases aad since been adopted by
numerous researché¥s The procedure is regarded as straightforward and
reproduciblé®® VP, and it typically requires 10 to 15 minutes domplete for a
unilateral examination. A small quantity of lulait is used to apply linear array
transducers directly over the closed eyelid, wigqgéiencies ranging from 7 to 15
MHz. After 10 minutes of repose, the patient i$ ipdateral or dorsal decubitus. To
avoid eye pressure artifacts, CDI includes puttheytransducer horizontally relative
to the eyeball and gently moving it up and dowdtrddound scans through the eyelid
parallel to the orbital vessels. Arteries havergger flow direction and pulsatility

than veins, which are either continuous or mildlysptile, according to CDI and PW.
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The PW sample volume is positioned 15 mm beyondfie disc, medial to

the optic nerve, to quantify ophthalmic artery ldtow. At least five measurements

are collected.

consecutive cardiac cycles, ensuring consistenefeawm size and shape. The system

software automatically calculates Doppler variabilesluding:

Resistance index (RP) RI=(PSV-EDV)/PSVRI = (PSV - EDV) /

PSVRI=(PSV-EDV)/PSV

Pulsatility index (Pl): PI=(PS\V\mDV)/MVPI = (PSV - mDV) /

MVPI=(PSV-mDV)/MV
Peak ratio (PR) Determined by dividing the velocity of the second

postsystolic peak by PS%.

Fig 4. Examination technique.
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To maintain accuracy, the Doppler insonation amglest be kept below 60°
and measured carefully. Achieving high spatial hesmn for these examinations
requires the use of high-frequency probes (10 toMi3z) and techniques like
wideband Doppler or B-flow imaging.

Ocular artery Doppler velocimetry is routinely usedhealthy pregnancies.
The dicrotic ocular artery waveform (Fig above) fmsteady ascent, moderately
rounded systolic peak, and forward diastolic flowThis flow pattern has notches
between proto- and meso-diastolic secondary elmwatf Initial studies described
mean flow velocity in normal individudl®. Later studies examined pulsed-wave
(PW) Doppler of the ophthalmic and central retiagteries in the second and third
trimesters% These studies generally agreed on average fldaciye values®,
though there was some disagreement regarding tigrgmsion of pulsatility index
(PI) and resistive index (RI) throughout pregnantye examination technique,
initially described in 1989 by Erickson et al., ised on studying localized orbital
diseases and has since been adopted by numer@asctes¥%. The procedure is
considered reproducitfé, VP straightforward, and typically takes 10 to rbfhutes
to complete for a unilateral examination. With #ldi gel, 7-15 MHz linear array
transducers are put directly on the closed eyekdter 10 minutes of rest, the patient
is lateral or dorsal decubitus.

The PW sample volume is positioned 15 mm beyordtitic disc, medial to
the optic nerve, to quantify ophthalmic artery llldtow. At least five cardiac cycles
are measured to ensure waveform size and shapmatic Doppler variables are

calculated by system software:
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Resistance index (RI) RI=(PS\WEDV)/PSVRI = (PSV - EDV) /

PSVRI=(PSV-EDV)/PSV

Pulsatility index (PIl): PI=(PS\VVmDV)/MVPI = (PSV - mDV) [/

MVPI=(PSV-mDV)/MV

Peak ratio (PR} Determined by dividing the velocity of the secppdstsystolic

peak by PS¥:3

Keep the Doppler insonation angle below 60° and swea carefully for
accuracy. great-frequency probes (10-15 MHz) amkelband Doppler or B-flow
imaging are needed for these exams to achieve gpatal resolution.

Ocular artery Doppler velocimetry is routinely usedhealthy pregnancies.
The dicrotic ocular artery waveform (Fig above) leasteady ascent, moderately
rounded systolic peak, and forward diastolic flowhis flow pattern exhibits notched
proto- and meso-diastolic secondary elevatins Mean flow velocity in healthy
persons was first studi#l. Later investigations used pulsed-wave (PW) Derppf
the ophthalmic and central retinal arteries ingbeond and third trimestet¥. These
studies generally agreed on average flow velocitineg®, though there was some
disagreement regarding the progression of pulsaiiidex (Pl) and resistive index

(RI) throughout pregnancy.
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Fig 5. Blood flow velocity waveforms of the ophthathic artery in a normal
subject
Subjects are later followed up for subsequent agreent of PE with

appropreiate clinical examination and investigation

Recent investigations have shown that maternal hagiinic artery Doppler
may predict pre-eclampsia, providing new insighi® iits diagnostic accuracy and
therapeutic value. In a prospective cohort stufiy2@ women, Elitsa Gyokova,
Eleonora Hristova- Atanasova et al. (2024) fourat thigh-risk patients had greater
ophthalmic artery ratios (p = 0.000). The resedammd that ophthalmic artery
Doppler, specifically the PSV2/PSV1 ratio, is bettepredicting pre-eclampsia than
PIGF and sFlt-1. Guru Yogendra Muthyal, Anil Kum@akalecha et al. (2024)
showed lower resistivity index (RI) and pulsatilitydex (PI) in pre-eclamptic and
eclamptic pregnancies than normotensive controlaninindian case-control study.
These findings imply ocular artery Doppler may itfgn pregnancy-related

hypertension early.
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Further supporting these findings, Raden Adityauoa, Detty Siti Nurdiati
et al. (2023) employed a Bayesian survival time ehdadl predict pre-eclampsia in the
first trimester, achieving a 100% detection rate darly-onset pre-eclampsia (<34
weeks) with an AUC of 0.981. The study highlighted effectiveness of combining
ophthalmic artery Doppler with established biomaskdor accurate prediction.
Pulsatility index (PI) was strongly inversely reldtto mean arterial pressure in a
cross-sectional investigation of ocular artery Depparameters and maternal blood
pressure in pre-eclamptic pregnancies by Neha KiyRajeev Kumar Ranjan et al.
(2023). These findings show that ocular arteryp@er may detect and stratify pre-
eclampsia early and non-invasively, but furtherdgtis required to maximize its

therapeutic usage.

The suggested research, "Maternal Ophthalmic Arbegpler at 19 to 23+0
weeks as a Prediction of Pre-eclampsia: A Desgapfibservational Study," is based
on these results and evaluates its prediction acgur will lead the research at
Jawaharlal Nehru Medical College, Belagavi. By gn&ting ophthalmic artery
Doppler findings with existing predictive modelbjst study seeks to enhance early
identification and risk stratification for pre-eolasia, ultimately contributing to
improved maternal and perinatal outcomes. The stwudly adhere to ethical
guidelines, ensuring informed consent, confideityialand respect for patient

autonomy.

Doppler Velocimetry of the Ophthalmic Artery in Diagnosing Preeclampsia
Ophthalmic artery blood flow indirectly reflects rebral vascular

hemodynamics, hence examining it may help diagmesgral vascular dysfunction
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diseases like preeclampsia.  Endothelial dysfunctmauses broad arteriolar
vasoconstriction in pregnancy, which often causessgmptoms.

Hata et al. established CDI and PW Doppler to erantine ocular artery in
pregnancy in 199%". Their and later research8,40 compared Doppleracheristics
in nonpregnant, normotensive, and preeclamptic woniehe ocular artery of women
with moderate preeclampsia had lower pulsatilitgex (P1) and higher blood flow
velocity, suggesting less vascular resistance, rapntto the first notion of
vasoconstriction. Several research supports tt@sgusions.

Belfort et.at’® observed a negative relationship between mearianpeessure
and resistive index (RI) in the ophthalmic and cantetinal arteries in preeclampsia
cases. Similarly, Ayaz et'8%. identified low Rl and PI in the ophthalmic artesf/
women with mild or moderate preeclampsia. Resebycidhno et.af° and Belfort
et.af% found that patients experiencing visual disturlean@ precursor to eclampsia)
exhibited lower Pl and higher mean velocity (MV)tme ophthalmic artery. Initial
vasoconstriction, endothelial injury, and decreasedebrovascular autoregulation
may diminish vascular resistance, increase blomd,fand cause retinal edema.
Doppler Velocimetry of the Ophthalmic Artery in Preeclampsia Diagnosis and
Prediction
Diagnosis of Preeclampsia

Stein46 identified a cutoff point of 0.72 for diaxging preeclampsia,
achieving 81% sensitivity, 93% specificity, andaea under the ROC curve (AUC)
of 0.93. Barbosa et al. recommended a decreasetthabplic artery resistive index
(RI) threshold of 0.56 for detecting posterior nesilele encephalopathy, with an AUC
of 0.81 £ 0.039 and odds ratio of 12.67. In wormméth preeclampsia, Giannina et al.

found that distal arteriolar vasoconstriction mainéd the central retinal artery peak
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systolic velocity (PSV) for 6—-12 weeks postpartuim. normotensive women, end-

diastolic velocity (EDV) and mean velocity (MV) nmoalized, and Rl and PI

decreased to pre-pregnancy values, indicating Vastunction returned to baseline.

Theories regarding the orbital hyper per fusion arasodilation observed in

preeclampsia include:

1. Autoregulatory Response:A balance between systemic vasodilation and cardia
output stabilizes blood pressure initially, withselise progression causing

vasoconstriction, increased resistance, and hypsiae ™.

2. Collateral Circulation: Decreased orbital vascular resistdfté!® arises from

collateral bed activation as a compensatory meshafor hypertension.

3. Microvasculature Spasms:Central retinal artery vasospasms result in iscaem
prompting dilation of larger vessels like the ogithic artery due to vasodilator
release and ischemic metabolite accumulation. Téghanism is akin to the

cerebral "centralization" seen in acute fetal dis$r

DOPPLER OF THE ORBITAL VESSELS IN PREGNANCY

Values of the 5th and 95th Doppler indices of tiei®normal pregnancy

Rl Pl PSV POV EDFV PR
GA g gg!" 5 o5" 5! 95 5" a5 5! a5 5! a5'"
20 067 0.9 1.32 2.66 25.90 37.90 10.57 20.30 3.20 9.60 0.33 0.62
21 0.63 0.88 1.30 2.58 26.35 43.60 11.40 24.00 348 11.10 0.36 0.62
22 .54 0.88 1.22 252 26.22 4587 12.08 2583 375 11.83 0.38 0.63
23 .64 0.87 1.18 248 26.54 47.47 11.96 2720 4.03 12.57 0.39 0.64
24 0.63 0.87 1.7 2.38 26.62 50.40 12.45 29.50 4.30 13.74 0.41 0.65
25 061 0.85 1.16 235 2552 49.23 12.91 30.00 4.57 15.05 0.39 0.65
26 .65 0.83 1.19% 234 2573 50.40 11.46 28.60 4.85 16.60 0.38 0.65
27 067 0.83 1.19 2.33 2477 50.40 10.60 28.00 5.20 16.70 0.37 0.65
28 0.566 0.83 1.19 2.30 24.00 51.50 11.25 2810 4.85 16.30 0.37 0.65
29 .64 0.84 1.16 2.25 25.05 52.60 12.20 29.67 460 16.12 0.38 0.67
30 .64 0.85 1.14 229 26.10 54.60 12.97 3090 4.87 17.50 0.40 0.68
31 063 0.85 1.12 233 27.00 51.47 12.86 31.95 4.92 17.54 0.41 0.70
32 .62 0.86 1.08 237 27.90 49.60 12.70 27.45 4.90 16.74 0.40 0.7
33 0.61 0.886 1.04 21 26.03 45,20 11.82 27.30 453 13.80 0.39 o
34 0.63 0.86 1.06 2.25 25.80 45.00 11.23 26.90 417 13.50 0.37 0.68
35 0.63 0.84 1.06 218 24.42 44.80 10.58 26.58 4.15 14.60 0.37 0.66
36 062 0.82 1.09 2.07 22 67 44 60 10.45 25.85 4.80 15.00 0.38 0.71
37 060 0.81 1.01 1.98 2380 4713 10.47 26.10 530 16.73 0.38 0.73
a8 0.58 0.79 0.94 1.86 24.74 h2.20 10.20 40.70 6.00 21.70 0.39 0.77
39 07 0.77 1.50 1.75 2540 45.50 12.70 24.70 6.80 13.00 0.45 0.66
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While Pl and PR are valuable indicators of oculasoularization, PR is
particularly useful for assessing preeclampsia ritgveA higher PR correlates with
increased arterial wave reflection from distal aiatory resistance or enhanced
arterial wall stiffness. However, interpreting tBemdices is challenging due to
complex interactions, including endothelial dysfiime, systemic hypertension, and
peripheral autoregulatory failure. Polska ét‘alcautioned that RI and other Doppler
indices reflect impedance rather than true resistanas demonstrated by
discrepancies between Doppler Rl and resistancesuresé by laser Doppler
velocimetry.

Prediction of Preeclampsia

Preeclampsia’s multifactorial nature makes it wlijkthat a single test could
reliably predict the condition. Instead, combininwitiple biomarkers may better
identify at-risk individuals, allowing for early tervention and enhanced monitoring.
Most research on predictive markers for preeclaampsiolves small, third-trimester
studies, with limited prospective data focusingsenere or early-onset cases. Lower
RI and PI in the middle cerebral artery (MCA) copletdict preeclampsia with 80%
sensitivity and 75% specificity in previously nortaosive women. These findings
suggest altered cerebral autoregulation precedascatl symptoms. However,
Williams and Moutquin, in a second-trimester stumbported poor sensitivity (10—
15%) for MCA Doppler variables in predicting presoipsia*®.

No study has examined the prognostic efficacy diitar vascular Doppler
investigations, particularly the ophthalmic artefgr preeclampsia. Prospective

studies early in pregnancy are required to askegsgrognostic power.
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Sapantzoglou et al. (2021) examined the role oftlegimic artery Doppler
parameters, including the second-to-first peakadigstelocity ratio (PSV ratio), in
predicting pre-eclampsia (PE) at 19-23 weeks' gestaThe study found that the
PSV ratio was significantly elevated in PE, paitacly early-onset PE. Combining
ophthalmic Doppler with maternal factors and biokeas improved the detection rate
for both preterm (from 56.1% to 80.2%) and term(fP&m 33.8% to 46.0%). Uterine
artery Doppler parameters, especially UtA-PIl, ammonly used for early-onset PE
prediction. Combining both ophthalmic and uterimtéery Doppler may enhance
prediction accuracy, suggesting that ophthalmiergrDoppler could be a valuable

addition to early PE screening, although furthadigts are needétf.

A prospective study by Sarno et al. (2020) assetisedecond-to-first peak
systolic velocity ratio (PSV ratio) in ophthalmigtery Doppler at 35-37 weeks. They
found that the average PSV ratio from both eyegavgd the detection rate of PE by
25% (50% for any PE) and 26.3% (57.9% for immin@BR), suggesting its value in
predicting imminent PE.In comparison, opthalmicegrtDoppler indices measured
between 19 to 23 weeks (such as the pulsatilitgxrathd resistance index) are well-
established for early-onset PE prediction. Thegmestudy bridges this by comparing
ophthalmic artery Doppler with uterine artery Dagplincorporating fetomaternal
outcomes and defined period of gestation. This depaapproach aims to refine
predictive accuracy and improve early detection amahagement of hypertensive

disorders in pregnan&s?,

Gibbone et al. (2021) examined the relationshipvben ophthalmic artery
Doppler indices, particularly the PSV ratio, andtenaal cardiovascular parameters,

finding weak associations with most indices exeapan arterial pressure (MAP) and
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a modest link to left ventricular mass in preeclimpvomen. They suggested
ophthalmic artery Doppler might provide insightsinascular resistance and cardiac
adaptations in PE.The present study bridges thpsbgacomparing ophthalmic artery
Doppler with uterine artery Doppler, assessing metternal outcomes. Unlike
Gibbone et al., which focused on cardiovasculaiceg] the current study offers a
broader evaluation of Doppler methods, enhancingdiptive accuracy for

hypertensive disorders and improving early deteatibpreeclampsi&®

Azim et al. (2022) demonstrated the utility of dpditnic artery Doppler at
35-37 weeks in identifying fetal growth restrictifGR), highlighting changes in the
PSV2/PSV1 ratio as predictive markers. In contrés¢ present study evaluated
ophthalmic Doppler at 19-23 weeks for early predictof pre-eclampsia (PE) and
related outcomes. While Azim et al. emphasized ride in late gestational
monitoring, the current study supports its use asearly screening tool for
hypertensive disorders. Together, these studigemathe Doppler's value across

gestation for risk assessmeit

The study by Kusuma et al. (2023) used a Bayesiavival time model to
predict early and preterm preeclampsia (PE), aahgehigh detection rates with
ophthalmic artery Doppler and biomarkers, thougtalted for further validation. The
present study addresses this gap by comparing alptithartery Doppler with uterine
artery Doppler, the conventional method, to asdessmaternal outcomes and
enhance predictive accuracy. This comparison aongatidate the effectiveness of
ophthalmic artery Doppler in a clinical setting, praving early detection and

management of hypertensive disorders in pregridficy

Page 26



Review Of Literature

O'Gorman et al. (2017) developed a first-trimesteultivariable model
combining maternal factors, biochemical markersd arerine artery Doppler,
achieving high sensitivity and specificity for gafPE prediction. In contrast, the
present study assessed ophthalmic artery Dopplee @t 19-23 weeks, showing high
specificity but low sensitivity. While O'Gorman’pproach is comprehensive but

resource-intensive, the present study proposesnplesi, ultrasound-based method

suitable for wider clinical usé®.
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MATERIALSAND METHODS

Study Design: Descriptive Observational study

Study Period: November 2023-November 2024

Study Place: KLE's Dr. Prabhakar Kore Hospital and Medical ReskaCentre

during the study period

Study population: Antenatal women coming to OPD for safe confinenfesn 19-
23 weeks period of gestation using convenient sagptechnique (selecting

participants who are readily accessible to thestigator and willing to participate)

Source of data: Interview, Medical records of patients admittedlabour room for

delivery.

Selection criteria
Inclusion Criteria:

* Women >18 years < 40 years

« Singleton live gestation

» Gestational age between 19 to 23+0 weeks

Exclusion Criteria:

« Chronic hypertensive and gestational hypertension.

» Diagnosed congenital anomalies.

* Known case of Cardiac diseases.

* Known case of thromboembolic disorders on taboo$>=150mg)
» Ocular conditions like infections, trauma, tumors

*  Women not willing for the study
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Formula used for sample size calculation is,
n=p (100-p)2

EZ

When n is the sample size, p is the proportion @vaence of a state or
condition, E is the percentage maximum error, ands Zhe confidence level.
According Gibbone, 2.7 % of patients had PE at2® weeks. Considering this, at
95% of confidence level and 5% of maximum errog, sample size is given by,
n=2.7x (100-2.7)x 1.96//5°
n=40.3541

Hence, the minimum sample size required is 41.

DATA COLLECTION:

e After obtaining approval from ethics committee. (&mure) and CTRI
registration (CTRI/2024/03/064446), antenatal women attending outpatient
department were screened using convenient samgiahgique.

e After fulfilling the selection criteria, eligiblegsticipants were explained about the
study and informed consent was taken.

* A detailed history, clinical findings and relevanvestigations were noted as per

pre-approved study related proforma. (Annexure 2)

PROCEDURE:

e History: Detailed history includingbstetric history, past history, family history,
socio-economic history and personal history was taken from the enrolled and
consented pregnant women.

e Examination:General physical examination ,systemic examination
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Scan was performed after applying conduction gé;1® MHz linear transducer is

gently positioned transversely across her closgeupyelid. Color Doppler located

the ocular artery, which is above and medial to apéc nerve hypoechoic band.

Pulsed wave Doppler records 3-5 identical waveformsgle of insonation adjusted

at <20 degrees, the

4mm. Used a 50Hz

sample gate was at 2mm to toveessel, and set the depth at 3-

high pass filter and 125Hz pdpetition frequency.

To minimize any potential adverse effects on thesethe duration of the examination

of each eye was for few seconds.

e The waveforms

systole

from the ophthalmic artery was cheraed by 2 peaks in

The following 4 indices are used for analysis

1.first peak systolic ety (PSV1)
2. second peak systaofiloeity (PSV2)
3. Pulsatility index (P1)

4.PSV2/PSV1

Doppler Parameter E Criteriat3?1% Implication

Peak Systolic Velocity
(PSV)

_ Screen positive which indicates
PSV ratio (PSV2/PSV1

abnormal flow patterns
>1.5

associated with pre-eclampsia

Pulsatility Index (PI)

Screen positive -Indicates

increased resistance and may
Pl value > 1.5 o )
correlate with higher risk of pre

eclampsia
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Follow-up Plan done based on ISSHP criteria

| SSHP Definition of Preeclampsia

ISSHP CRITERIA

Criteria

Details

Definition

Preeclampsia is gestational hyperteng®BP>
140 mmHg and/or DBB 90 mmHg) occurring at

or after 20 weeks’ gestation,

accompanied byl new-onset condition.

New-onset Conditions

* Proteinuria

Presence of protein in urine

» Other maternal organ dysfunction

- Abnormal kidney function

Creatinine > 90 pmol/Lrhg/dL)

- Liver involvement

Elevated transaminases (ALT or AST > 40 IU/L
with or without right upper quadrant or epigastri

abdominal pain

)

- Neurological complications

Eclampsia, altered mental status, blindness, str
clonus, severe headaches, persistent visual

scotomata

pke

- Hematological complications

Platelet count < 50,000L, disseminated

intravascular coagulation, hemolysis

* Uteroplacental dysfunction

Fetal growth restriction, abnormal umbilical arte
(UA) Doppler, or stillbirth

Iy
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First follow up (Any Timefrom 28 Weeksto Term)

General Physical Examination (GPE) to assess dvaedérnal health.

» Blood Pressure (BP) Monitoring: BP measured orlgftearm, Two readings taken
4 hours apart.

* Pregnancy-Induced Hypertension (PIH) Profile: Péteount, Lactate

Dehydrogenase (LDH)  Uric acid, Liver Function TedtfT), Renal Function

Tests (RFT)Urine routine and microscopy

» Mean uterine artery Pl obtained from the medicpbres available

Second Follow-Up (Post-Delivery via Medical Recoaasl Telephonic Conversation

by the investigator)

PREGANANCY OUTCOME

» Presence of Pre-eclampsia (PE) or Hypertenss@ders of pregnancy

. Gestational Age at Delivery: Full-term oegerm

* Mode of Delivery:

a) If vaginal delivery: Induced or spontaneous, bfsmstruments (if any) and

b) Cesarean Section (LSCS): Indication for surgery
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PERINATAL OUTCOME

Still birth

Live birth

Birth weight of the baby

NICU admission

STATITICAL ANALYSIS

- Normality assessment using histograms, Q-Q péotd,Shapiro-Wilk tests

- Mann-Whitney U test for non-normally distributddta- Independent sample t-tests
for normally distributed data

- Regression analysis to control for confoundingdes

- Chi-square or Fisher's exact tests for qualitati@riables- Statistical significance set

atp<0.05
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RESULTS

Total number of subjects screened n =120

Ooooooooog

EXCLUDED =66

<19 weeks POG or >23 weeks :30
Age: >40: 03

G.HTN:5

Chronic HTN: 3

Congenital anomaly: 3

Intake of T.Ecospirin 150mcg: 9
Twins: 3

k/c/lo Cardiac disease: 3

Eligible =64

Not consented

Incomplete data

Enrolled =52
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Results

Demographic information of the studied patients

Table 1: Agedistribution of the studied patients

Screen positive for Screen positive
Age | No. | % PE/HDP % for PE/HDP %
n=4 N=48
<20 0 0 0 0 0 0
20-30 | 32| 615 1 25 31 59.6%
>30 20 | 38.46 3 75 17 32.6

Fig. 1. Agedistribution of studied participants

Screen Positive for PE/HDP by Age Group

Total No.
Emm Screen Positive (n=4)
mmm Screen Positive (N=48)

Number of Individuals
- - N N w
o w o (6] o

wu
T

<20 20-30 >30
Age Group

Table 1 illustrates Age Distribution in Ophthalmic Artefoppler Screening for
Prediction of Hypertensive Disorders in Pregnant®®) and Pre-eclampsia (PE) In
the study titled"Maternal Ophthalmic Artery Doppler at 19 to 23+0 Weeks as
Prediction of Pre-eclampsia: A Descriptive Observational Sudy,” age-related trends
were observed in screening outcomes. Participgi@d a30 years, despite comprising
only 38.5% of the cohort, accounted for 75% (3 olu#l) of screen-positive cases,
indicating a higher risk or greater predictive glief ophthalmic artery Doppler in this

age group. In contrast, the 20-30 years group magdé¢he majority (61.5%) of
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participants but contributed only 25% of screenitpas, suggesting a relatively

lower risk. No participants were under 20 yearsjting analysis in that age bracket.

Among screen-negative cases (n=48), the majority6¢sP were from the 20-30

years group, while only 32.6% were from those ag@@, further supporting the age-

related risk stratification suggested by Dopplediings.

Table 2: BMI distribution of the studied patients

Screen Screen
positive for negative for
Count | Percentage % %
BMI Category PE/HDP PE/HDP
n=4 n=48
Overweight (25-29.9 27 55.1 4 100 23 44.2%
Normal Weight
19 32.6 0 0 19 36.5%
(18.5-24.9)
Obesity (Class I) (30+
5 10.2 0 0 5 0.96%
34.9)
Extreme Obesity
1 2.04 0 0 1 0.019%

(Class 111)>=40
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Fig. 2. BMI distribution of studied participants

PE/HDP Screening Results by BMI Category

Total Count
25} B Screen Positive (n=4)
Emm Screen Negative (n=48)
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Table 2 illustrates that all participants who screened itp@es for abnormal
ophthalmic artery Doppler parameters (elevated PBS¥Z1 ratio and PI) predicting
hypertensive disorders in pregnancy (HDP) and plasgpsia (PE) in the study
"Maternal Ophthalmic Artery Doppler at 19 to 23+0 Weeks as Prediction of Pre-
eclampsia’ were from the overweight BMI category (25-29.9hieth comprised
55.1% of the cohort but accounted for 100% of pesicases. No positives were
observed in normal weight, obesity class |, orexi obesity groups. Among screen
negatives, 44.2% were overweight, with the restridisted across other BMI
categories, suggesting higher predictive relevan€eDoppler findings in the

overweight group.
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Table 3: Distribution of patients according to Para status

o Screen
Screen positive _
negative for
PARA No. % for PE/HDP % %
PE/HDP
n=4
n=48
Nulliparous 12 23 0 0 12 23
Multiparous 40 76.9 4 100 36 69.2
Grand Total 52 100.00 4 100 48 100
Fig. 3: Distribution of patient according to Paramus status
PE/HDP Screening Results by Parity
40k 40 Total No.
Emm Screen Positive
mmm Screen Negative

Number of Individuals
N N w
o w o

Y
w

w

:
Nulliparous

35
12 12
101
+ 4
0
0

Multiparous

Table 3 The table illustrates the results of opltiic artery Doppler screening—

elevated PSV2/PSV1 ratio and pulsatility index {Pip predict hypertensive

disorders in pregnancy (HDP) and pre-eclampsia (REhe study titled'Maternal

Ophthalmic Artery Doppler at 19 to 23+0 Weeks as Prediction of Pre-eclampsia: A

Descriptive Observational Sudy," categorized by parity. Of 52 participants, 18 were

nulliparous and 34 multiparous. All four screenipes cases were multigravida,
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representing 100% of positives despite making up9%6 of the cohort. No

primigravida screened positive. Among the 48 sciesgmative cases, both groups

were represented—12 nullparous and 40 multiparousigessting a potential

association between multiparity and abnormal Dapipghelings.

Table4: Distribution of BP measur ements

BP measurement Mean SD
SystolicBP 123.30 9.62
DiastolicBP 79.34 8.58

MAP 91.48 9.25
PR 86.80 4.96
Foetal HR 147.67 8.82

Table 4 provides the descriptive statistics for vital sigand fetal heart rate. The

mean systolic blood pressure (BP) is 123.30 mmHD £S9.62), while the mean

diastolic BP is 79.34 mmHg (SD = 8.58). The meammarterial pressure (MAP) is

91.48 mmHg (SD = 9.25). The mean pulse rate (PB$i80 bpm with an SD of 4.96,

which is within the normal range for adults. Theamédetal heart rate (Foetal HR) is

147.67 bpm (SD = 8.82), which is within the typicahge for fetal heart rate in

pregnancy.
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Table5: Doppler findings of the study population

PSV1 PSV2 PSV2/PSV1 Pl RI

RIGHTEYE(a) | 37.53+ 26.17+ 1.84+ 147  1.64+0.43 0:686
10.28 12.14

RIGHTEYE(b) | 32.07 22.66 171 1.05 1.62 05267 0.12
12.84 10.b4

AVERAGE 3428 | 24.12 923 168 100 161 0[42 0.695
10.47 0.177

LEFTEYE(a) 32.43+ 24.79 153 050 1.65 03567 0.14
13.28 15.15

LEFTEYE(b) 33.12 21.15 1.96 137 1.60 04267 0.13
12.14 13.45

AVERAGE 32.52 22.12 169 056 1.64 0p6.65 0.13
10.24 12.42

Comparison of Doppler Findings and Blood Pressure Parameters

Table 5 presents the Doppler findings of the study popaatwith measurements

from both the right and left eyes. The average psestolic velocity (PSV) for the

right eye is 34.28 (PSV1) and 24.12 (PSV2), withSV2/PSV1 ratio of 0.68 and a

pulsatility index (PI) of 1.00. For the left eybetcorresponding values are 32.52 for

PSV1 and 22.12 for PSV2, with a PSV2/PSV1 rati®.&b5 and a Pl of 0.56. These

measurements show slight differences between the, ayith the right eye having

slightly higher PSV and PI values on average.
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Table 6: Blood Pressure Parameters of Study Population

Parameter Mean Median Minimunl1 Maximum
SBP1 124.53+/-7.07 126.00 110.00 134.00
SBP2 125.12+/-10.06 128.00 78.00 134.00
DBP1 82.73+/-9.57 80.00 70.00 128.00
DBP2 83.02+/-6.71 82.00 70.00 92.00
MAP 98.81+/-10.44 98.50 87.00 129.00

In Table 6, the blood pressure parameters are summarizedméhe systolic
blood pressure (SBP) is 124.53 for the first meamaent (SBP1) and 125.12 for the
second (SBP2), indicating a slight increase froemfitst to the second measurement.
Diastolic blood pressure (DBP) values also refeeaimilar pattern, with a mean of
82.73 for DBP1 and 83.02 for DBP2. The mean megeriar pressure (MAP) is
98.81, reflecting an overall indication of the aage arterial pressure within the
studied population.

When comparing these two tables, it is evident that Doppler findings
(related to the blood flow velocities and pulsatilindex) and blood pressure
parameters both contribute important insights iméscular health. The right eye
shows a higher PSV and PI, which could reflectgiéi degree of vascular resistance
or altered blood flow in that region. Converselye tblood pressure measurements
indicate that the study population, on averagexjgeriencing moderate systolic and
diastolic pressures, consistent with general paiuianorms for adults.

These findings together suggest that while Doppleasurements of ocular
blood flow provide valuable insights into the ciltory status of the eye, the blood

pressure parameters
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OPHTHALMIC ARTERY DOPPLER ANALYSIS

The term "screen positive' refers to participants exhibiting abnormal

ophthalmic artery Doppler indices, specifically &erized by an elevated peak

systolic velocity (PSV) ratio (PSV2/PSV1) and iresed pulsatility index (PI), in

either eye which suggest altered vascular resistaimdicative of potential

hypertensive disorders or pre-eclampsia in pregnanc

Total screen positive with ophthalmic

artery

Total screen negative with ophthalmic

artery

48

Table 7 Diagnostic Performance of Ophthalmic artery doppler for Predicting
preeclampsia and /or other hypertensive disordersin pregnancy

Condition Positive

Combination of two parameters

[PSVL/PSV2 and Pi]

(Development of

Condition Negative (No

Development of PE or and

PE or and HDP) HDP)
|
Screen Positive (Abnormal Doppler) 3 | 1
\
Screen Negative (Normal Doppler) 14 34

AUC 0.57
p value 0.09
Sensitivity 17.65%
Specificity 97.14
PPV 75%
NPV 70.8%
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Fig. 4. Areaunder curve of diagnostic performance of ophthalmic artery doppler

with development of PE/HDP

ROC Curve
AUC: 0.574, 95% Cl = [0.347-0.685]
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The data evaluates the diagnostic utility of coredinophthalmic artery
Doppler parameters (PSV2/PSV1 ratio and Pl in eitkege) in predicting
preeclampsia and /or other hypertensive disorderspiegnancy Among 52
participants, the test showbmlv sensitivity (17.65%) buthigh specificity (97.14%),
with anAUC of 0.57 and anon-significant p-value (0.09). While thePPV was 75%
andNPV 70.8%, indicating moderate predictive values, the lowsstvity limits its

effectiveness as a standalone screening tool
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Table 8 Distribution of ophthalmic artery doppler parameter with FGR

. 3 - Condition
Combination of two parameters[PSV2/PSV1 =  Condition

_ : o Negative (No
and Pi] - Positive (FGR)
| el
Screen Positive (Abnormal Doppler) 3 1
Screen Negative (Normal Doppler) 4 44
AUC 70.3
p value 0.0059
Sensitivity 42.86%
Specificity 97.98%
PPV 75%
NPV 91.67%

Fig. 5: Areaunder curve of diagnostic performance of ophthalmic artery doppler

with FGR

ROC Curve
AUC: 0.703, 95% Cl = [Approximate]
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1 - Specificity
Since fetal growth restriction (FGR) is one of thiagnostic criteria for hypertensive
disorders of pregnancy according to the ISSHP iieason, the occurrence of FGR

as a perinatal outcome was evaluated in both sgresitive and screen-negative
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groups. The table 23 shows that ophthalmic artesgdler (PSV2/PSV1 and PI) has
high specificity (97.98%) and moderate sensitivi2.86%) for detecting fetal

growth restriction (FGR). With an AUC of 70.3 andignificant p-value (0.0059).

Table 9 Distribution of combined ophthalmic artery doppler parameter with

NICU admission

Combination of two parameters[PSV2/PSV1 NICU No NICU

and Pi] admission admission

Screen Positive (Abnormal Doppler) 1 3
Screen Negative (Normal Doppler) 1 46
AUC 0.72
p value 0.152
Sensitivity 50%
Specificity 93.9%
PPV 25%
NPV 97.97%

Fig. 6: Areaunder curve of diagnostic performance of ophthalmic artery doppler
with NICU admission

ROC Curve for Combined Doppler Parameters (PSV1/PSV2 and PI)

bnd
o

True Positive Rate
o
o

2
B

0.2

ROC curve (AUC = 0.72)

n‘%.u 0.2 0.4 0.6 0.8 1.0
False Positive Rate
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The combination of PSV2/PSV1 and Pl shows moderatcuracy in
predicting NICU admission, with 50% sensitivity,.9% specificity, and a high NPV
(97.9%), making it useful for ruling out risk. Hower, the PPV is low (25%), and the

AUC of 0.72 reflects fair performance. The reswdtrot statistically significant

(p = 0.152).

Table: 10 Diagnostic Performance of Ophthalmic artery doppler of each
parameter for Predicting preeclampsia and /or other hypertensive disordersin

pregnancy, FGR and NICU admission

PSV2/PSV1 PSV2/PSV1

Parameter L eft Right Left PI Right PI
AUC 0.516 0.619 0.547 0.625
p value 0.849 0.157 0.575 0.136
Sensitivity 33.34% 50.00% 50.00% 75.00%
Specificity 95.91% 96.00% 43.18% 48.94%
PPV 33.34% 33.33% 7.41% 11.11%
NPV 95.91% 97.96% 90.48% 95.83%

The table shows that right-sided Doppler parametespecially Right Pl
(AUC 0.625, sensitivity 75%), have better diagnogterformance compared to left-
sided measures. Right PSV2/PSV1 also showed gamifisity (96%) and moderate
AUC (0.619). In contrast, Left Pl and Left PSV2/PiISYad low AUCs and poor
predictive value. Although none of the results wasgistically significant, right-sided

indices, particularly Pl, appear more promisingiftlamtifying risk.
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UTERINE ARTERY DOPPLER ANALYSIS

Total screen positive with uterine arter

doppler

Total screen negative with uterine arte

doppler

49

Table 11: Diagnostic Performance of Uterine artery Pi and development for

Predicting preeclampsia/fHDP

Developed Pre-

eclampsia/HDP

Screen Positive
(Abnormal Doppler)

Not developed Pre-

eclampsia/HDP

Screen Negative

(Normal Doppler)

45

AUC 0.425
p value 0.372
Sensitivity 25.0%
Specificity 95.74
PPV 33.33%
NPV 93.75%
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Fig. 7: Areaunder curve of diagnostic performance of uterineartery doppler
with development PE/HDP

AUC=0.425 95% CI=0.262-0.588

ROC Curve
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Table 11 illustrates the diagnostic performanceJuadrine artery Pl for predicting
preeclampsia (PE) demonstrates an AUC of 0.425gesiimg a poor ability to
differentiate between PE-positive and PE-negati&ses. The sensitivity is low at
25%, indicating that the test correctly identifady 25% of the actual positive cases.
However, the specificity is high at 95.74%, meanihgffectively identifies the
majority of PE-negative cases. The PPV is 33.33%g] the NPV is 93.75%,
suggesting the test is more reliable in identifyimglividuals who do not have

preeclampsia.

Table 12 Diagnostic performance of ophthalmic artery Doppler with FGR

_ _ Condition Positive = Condition Negative (No
Uterine Artery doppler Pi =

(FGR) FGR)

Screen Positive

(Abnormal Doppler)

Screen Negative

(Normal Doppler)
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AUC 0.58
p value 0.266
Sensitivity 20%
Specificity 95.7%
PPV 33.33%
NPV 91.8%

Fig. 8: Area under curve of diagnostic performance of Uterine artery Doppler

with FG

ROC Curve for Uterine Artery Doppler PI
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Since fetal growth restriction (FGR) is one of ttegnostic criteria for

hypertensive disorders of pregnancy according ® KBSHP classification, the

occurrence of FGR as a perinatal outcome was eealua both screen-positive and

screen-negative groups. Uterine artery DopplehBWs high specificity (95.7%) and

NPV (91.8%), making it useful for ruling out FGR.oWever, its low sensitivity

(20%) and PPV (33.3%) indicate poor ability to déteue cases. The association

with FGR is not statistically significant (p = 0.26&nd the AUC of 0.58 reflects poor

predictive accuracy. Overall, it has limited vahgea screening tool for
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Table 13 Distribution of combined Uterine artery doppler parameter with

NICU admission

Uterine Artery Pi

NICU ~ NoNICU

admission admission

Screen Positive (Abnormal Doppler) 1 2
Screen Negative (Normal Doppler) 1 47
AUC 0.73
p value 0.115
Sensitivity 50%
Specificity 96%

PPV 33.3%
NPV 97.9%

Fig. 9: Area under curve of diagnostic performance of ideeartery Doppler with

NICU admission
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Uterine artery Pl shows moderate accuracy in ptedicNICU admission, with a
sensitivity of 50% and specificity of 96%. Its hitPV (97.9%) suggests it is useful
for ruling out NICU need, though the PPV is low &3). The AUC of 0.73 reflects

fair discriminative ability, but the p-value (0.D15ndicates the result is not

statistically significant.
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Table 14 COMPARISON BETWEEN OPTHALMIC ARTERY DOPPLER
AND UTERINE ARTERY DOPPLER

Uterine Ophthalmic  Uterine  Ophthalmic : Ophthalmic = Uterine
Parameter o 0 Doppler  Doppler  Doppler  Doppler  Dopple
(PE/HDP)  (PE/HDP)  (NICU) (NICU) (FGR) (FGR)
AUC 0.425 0.57 0.73 0.72 0.703 0.58
p value 0.372 0.09 0.115 0.152 0.0059 0.266
Sensitivity 25.00% 17.65% 50% 50% 42.86% 20%
Specificity 95.74% 97.14% 96% 93.90% 97.98% 95.70%
PPV 33.33% 75% 33.30% 25% 75% 33.33%
NPV 93.75% 70.80% 97.90% 97.97% 91.67% 91.80%

The table 14 presents a comparative overview ofdtagnostic performance

of uterine artery and ophthalmic artery Dopplerapageters across three clinical

outcomes: preeclampsia/hypertensive disorders efgnancy (PE/HDP), NICU

admission, and fetal growth restriction (FGR)

Table 15: Distribution of Liver Function Tests, LDH and platelet

Parameter Mean Median Minimum Maximum
Platelet 219.56+/-55.58 231.00 122.00 348.00
LDH 220.26+/-90.67 215.00 100.00 520.00
Uricacid 4.34+/- 0.73 4.40 2.20 6.10
SGOT 20.73+/-12.73 16.00 8.00 55.00
SGPT 17.17+/-6.83 14.00 9.00 34.00
ALP 111.36+/-36.17 120.00 40.00 190.00
S.Albumin 4.21+/-1.031 4.00 3.00 7.00
A:G 1.25+/-0.28 1.20 1.00 2.70
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in Table 15 offer a broader view of systemic vascular heafthdeeper correlation
between ocular Doppler findings and systemic blpmassure might reveal important
relationships, especially in populations at riskHgpertension or pre-eclampsia.
Table 15 presents the distribution of blood componentsemymes among the study
participants. The average platelet count is 219SB = 55.58), with a median of
231.00, which indicates a fairly typical plateleiuat within the normal reference
range. The minimum platelet count recorded is 122 the maximum is 348.
Similarly, the average lactate dehydrogenase (LIl is 220.26 (SD = 90.67),
with a median of 215.00, reflecting a broad rangenf 100.00 to 520.00. The mean
uric acid level is 4.34 (SD = 0.73), which is withihe expected range for healthy
adults, with a minimum value of 2.20 and a maximam6.10. The mean serum
glutamic-oxaloacetic transaminase (SGOT) is 20.3® (= 12.73), with values
ranging from 8.00 to 55.00, and the mean serumaglitt-pyruvic transaminase
(SGPT) is 17.17 (SD = 6.83), reflecting normal ftivenzyme levels in most
participants. Finally, the mean alkaline phospletésLP) level is 111.36 (SD =
36.17), with a range from 40.00 to 190.00, sugggstariability but generally within

the normal range for this enzyme.
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* Serum albumin has a mean value of 4.21 g/dL, with a standardatien of 1.03.

The median is 4.00 g/dL, indicating that the mayoof the study population have

albumin levels within a relatively narrow range0@-7.00 g/dL). Serum albumin

is a key protein that plays a role in maintainingcatic pressure and protein

balance in the body.

 TheA: G ratio, which compares the levels of albumin to globutirthe serum,

has a mean value of 1.25 with a standard deviaidh28. The ratio ranges from

1.00 to 2.70, with a median of 1.20. This ratigignificant as an altered A: G can

indicate various health conditions, including lidisease or kidney dysfunction

Table 16: Distribution of Renal function test

Parameter

Mean

Median

MinimunL

Maximum

S. screatinine

0.68+0.18

0.70

0.33

1.00

Table 16; Distribution of Renal function test

Serum creatinine, a marker for kidney function, shows a mean o80r&y/dL

with a standard deviation of 0.18. The median ®A0Ong/dL, and it ranges

from 0.33 to 1.00 mg/dL. Elevated creatinine leveds indicate impaired

kidney function, but in this case, the values aseegally within the normal

reference range for healthy individuals.
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DISCUSSION

Table 1 demonstrate an apparent association between miadgmand the likelihood
of screening positive for abnormal Doppler paramsete

Among the 52 participants, the highest proportidnabnormal Doppler
findings was observed in women aged >30 years, avBeoput of 20 participants
(15%) were screen positive, accounting for 75% lbfDeppler-positive cases. In
contrast, the 20-30-year age group, despite comgridie majority of the study
population (61.5%), accounted for only one posiseeeen (3.1% of that group; 25%
of total positives). Notably, there were no papaoits below 20 years of age, limiting

interpretation in that subgroup.

Table 2 The study found that all participants who screepeditive for abnormal
ophthalmic artery Doppler parameters predictingHEH? were from the overweight
BMI group (25-29.9), despite this group comprisorgy 55.1% of the cohort. No
positive cases were observed in normal weight @selcategories, suggesting that
Doppler screening may have greater predictive exleg among overweight pregnant
women, highlighting the potential for BMI-targetasgk assessment.

Table 3 in this study, all screen-positive cases for PE/HD&e observed in
multiparous women, while none were detected amoalljparous participants.
Although nulliparity is a known risk factor for peelampsia, this finding may reflect
sample-specific characteristics or unmeasured cmigfers. The association between
multiparity and abnormal ophthalmic artery Doppferdings suggests a potential

predictive value in this subgroup, warranting fertinvestigation in larger cohorts.
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Gestational
ge (GA) at
Assessment

Sensitivi Statistical

Method - Specificity Remarks
ty Y

Significanceg

Ophthalmic p=0.09 Limited
Present 19-23 artery Doppler 75 70.8 i redictive
Y OORPET 7 65%  97.14% 057  (Statistically P
Study weeks (PSV2/PSV1 & % % not value; no
PI only) significant) biomarkers useq
) ~50%(af
Ophthalmic ~90%(after
ter ) o Strong
artery Doppler i calculating Signifi o
Sarno et 35-37 calculati Statistically | performance
+ maternal & not - - cantly o )
al., 2021 weeks ) ) ng not o ) significant ;| when combined
biochemical - specified in higher )
specified with markers
markers ] study)
in study)
Ophthalmic )
Improv Multimodal
artery Doppler o
Sapantzog 19-23 ed vs. | Statistically approach
+ maternal & - - - - o
lou et al. weeks ) ) Dopple ;| significant outperforms
biochemical
r alone Doppler alone
markers

This table describes Table 7 in the present studing ophthalmic artery

Doppler parameters (PSV2/PSV1 and PI) at 19-23 syestkows high specificity

(97.14%) and PPV (75%), making it effective in donfng risk when abnormal.

However, its low sensitivity (17.65%), poor AUC %@), and lack of statistical

significance (p = 0.09) limit its value as a sciagrtool. Unlike the studies by Sarno

et al. and Sapantzoglou et al., which combined Dwppvith maternal and

biochemical markers to achieve higher predictivefggenance, the present study

relied solely on Doppler indices, which may expldire reduced sensitivity and

overall discriminative power. The findings suggtsit Doppler indices may better
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confirm than detect PE and /or other HDP and shdiddused alongside other

assessments.

Gestational Age at Evaluation

19-23+0 weeks

35-37 weeks

Study Type

Descriptive observational (n=52)

Prospective observationa

(n=2287)

Main Doppler Parameters Studie

PSV2/PSV1 ratio, PI, MAP

PSV1, PSV2, PSV ratio, MAP
MoM, PIGF MoM

3 of 7 FGR cases had abnorn

Elevated PSV ratio delta in

FGR Association Doboler FGR & SGA, higher MAP
PP MoM, lower PIGF MoM
Reduced in SGA without

PSV1 Observation

Not individually assessed

hypertension

PSV2 Observation

Not individually assessed

Increased in hypertensive cases

(9]

o e Sensitivity 42.86%, Specificitt Not directly stated, diagnost
Sensitivity / Specificity for FGR 97 98% trends noted
0.703 Not reported, but showed linear

AUC for FGR Prediction

associations

Correlation with MAP / PIGF

MAP included, PIGF not assesse

Significant correlation with both
MAP and PIGF

Clinical Implication

Useful early screening tool, hig
specificity

Reflects vascular adaptation and
fetal growth status

This table describe$able 8 in the present stud@phthalmic artery Doppler

(PSV2/PSV1 and PIl) at 19-23 weeks shows high spiif(97.14%) but low

sensitivity (17.65%) for predicting PE/HDP, witimlited screening value (AUC 0.57,

p = 0.09). In contrast, Sarno et al. and Sapanbzogi al. achieved better results using

combined Doppler, maternal, and biochemical marketswever, for FGR, the

Doppler shows stronger performance with moderatesiBeity (42.86%), high

specificity (97.98%), AUC of 0.703, and significgsvalue (0.0059), the test reliably

rules out FGR when normal (NPV: 91.67%) and hasdgocedictive value when
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abnormal (PPV: 75%). Overall, it is a statisticadlignificant and specific tool for

identifying FGR, though some cases may be missedallimited sensitivity.

Prediction of AUC: 0.72; Moderate predictive
Present
NICU Sensitivity: 50%; accuracy; limited Doppler useful but
Study
admission using Specificity: 93.9%;  statistical significance; limited alone; better
(Ophthalmic
PSV2/PSV1and PPV:25%;p=  suggests broader placentalin integrated models
Doppler)
PI 0.152 dysfunction
Vascular changes Reinforces
Supports vascular basis for
Shared vascular in PE and FGR pathophysiological
Ness & Sibai Doppler changes;
pathophysiology reflect systemic rationale for Doppler
(2006) highlights need for
of PE and FGR and placental use in obstetric risk
integrated assessment
dysfunction prediction

This table describe3able 9 in the present study showed that ophthalmic
artery Doppler (PSV2/PSV1 and PIl) has moderate igtred value for NICU
admission (AUC 0.72, sensitivity 50%, specificityd.9%), but limited statistical
significance (p = 0.152) and low PPV (25%). Comgdai@ Ness and Sibai (2006),
who emphasized the shared vascular pathophysi@b§sR and PE, these findings
suggest that Doppler changes may reflect broadeeptal dysfunction. However, the
limited sensitivity highlights the need for intetgd approaches that better capture the

multifactorial nature of these conditions.
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Study Focus

Prediction of PE/HDP using
uterine artery Pl alone

Early prediction of PE using

Doppler + biomarkers +

maternal factors

Gestational Age

19-23 weeks

11-13 or 19-24 weeks

Uterine artery Doppler (PI

Uterine artery Doppler +

Method _ ) ]
only) biochemical + maternal history
Sensitivity 25.0% Not specified
Specificity 95.74% Not specified
PPV 33.33% Not specified
NPV 93.75% Not specified
AUC 0.425 >0.8

Statistical Significance

p = 0.372 (not significant)

Statistically significant

Key Insight

High specificity but poor
sensitivity and overall

performance

Multimodal screening
significantly improves

predictive performance

This table describe$able 11 In this study, uterine artery Pl showed limited

predictive value for preeclampsia or HDP, with Is@nsitivity (25%), high specificity

(95.74%), a modest PPV (33.33%), NPV (93.75%), padr overall performance

(AUC 0.425, p = 0.372). In contrast, studies by iP@d al. and O'Gorman et al.

demonstrated significantly better predictive accyrasing a combined approach of

uterine artery Doppler, maternal risk factors, didchemical markers, achieving

AUCs >0.8. These findings highlight that uterineéear Pl alone, especially when
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measured in the second trimester, may be insufticier reliable screening,

reinforcing the need for multimodal predictioreségies.

Focus Key Findings Implications Conclusion
Present Prediction of AUC: 0.58; High specificity but
Better at ruling in
Study FGR using Sensitivity: 20%; low sensitivity;
FGR than ruling it
(Uterine uterine artery  Specificity: 95.7%; limited standalone
out; Doppler alone
Artery Doppler Plat  PPV: 33.3%; NPV:  predictive value for
may not suffice
Doppler) 19-23 weeks 91.8%; p=0.266 FGR
Second Abnormal PI
Supports use of
trimester uterine  associated with Validated uterine
Melchiorre uterine Doppler in
artery Doppler  higher risk of FGR Doppler as early risk
et al. (2008) mid-trimester
for adverse and PE; improved indicator
screening protocols
outcomes detection
Uterine artery Confirms utility in ~ Uterine Doppler helps
Uterine artery
notching and identifying stratify risk but
Bower et al. Doppler and
elevated Pl linked to pregnancies at risk benefits from
(2010) perinatal
increased adverse for growth combination with
outcome
outcomes complications other markers

This table describdable 12 in the present study found that uterine artery
Doppler Pl at 19-23 weeks had high specificity 798) but low sensitivity (20%) for
predicting FGR, with limited overall accuracy (AU(0.58, p = 0.266). This suggests
its value lies more in confirming than excluding BGn contrast, Melchiorre et al.
(2008) and Bower et al. (2010) reported strongspaations between abnormal Pl
and adverse outcomes, supporting its role in nidester risk stratification. These
findings highlight the need for combined screenagproaches to improve early

detection
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Study Focus

Prediction of NICU admissio

using uterine artery Pl

NICU admission and
Prediction of adverse neonat

outcomes

Gestational Age

19-23 weeks

Second and third trimester

Uterine artery Doppler (Pl

Uterine artery Doppler + feta

Method growth or maternal risk
only)
factors

Sensitivity 50% Higher than Doppler alone
Specificity 96% Not speficied

PPV 33.3% Not speficied

NPV 97.9% Not specified

AUC 0.73 >0.8

Statistical Significance

p = 0.115 (not significant)

Statistically significant

Key Insight

Fair predictive value; high
NPV; moderate utility for

ruling out risk

Multimodal approach
improves predictive accurac

for neonatal outcomes

al

This table describ&able 13 In this study, uterine artery Pl showed fair

predictive value for NICU admission, with sensityviof 50%, specificity of 96%,

PPV of 33.3%, NPV of 97.9%, and an AUC of 0.73,ujo not statistically

significant (p = 0.115). These findings align witudies like Melchiorre et al. and

Bower et al., which reported improved predictivefpenance when uterine artery

Doppler was combined with fetal growth assessmemhaternal risk factors. While

Page 60



Discussion

Pl alone offers good specificity and NPV, its madersensitivity highlights the need

for multimodal approaches to better predict advems®natal outcomes. Early

detection. However, both methods exhibited limmasi in terms of predictive

accuracy when used independently

o o Statistical
Study / Parameter Sensitivity Specificity NPV ¢
: Significance
Present Study - Uterine Doppl
0.425 25.00% 95.74% 33.33% 93.75% p=0.372
(PE/HDP)
Present Study - Ophthalmic
0.57 17.65% 97.14% 75% 70.80% p =0.09
Doppler (PE/HDP)
Present Study - Ophthalmic
0.72 50% 93.90% 25% 97.90% p =0.152
Doppler (NICU)
Present Study - Uterine Doppl
0.73 50% 96% 33.30% 97.90% p =0.115
(NICU)
Present Study - Ophthalmic
0.703 42.86% 97.98% 75% 91.67% p =0.0059
Doppler (FGR)
Present Study - Uterine Doppl
0.58 20% 95.70% 33.33% 91.80% p = 0.266
(FGR)
Not
Sarno et al. (2021) B 50-57.9% ~90% Improved i Improved Yes
specified
Higher than Higher than
Sapantzoglou et al. Improved Improved i Improved Yes
Doppler alonei Doppler alone
Poon et al. (2011) High High High Not stated | Not stated Yes
O'Gorman et al. (2017) High High High Not stated | Not stated Yes
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This table describeTable 14 ophthalmic artery Doppler demonstrated a
slightly better overall diagnostic performance thle uterine artery Doppler, with a
higher AUC (0.57 vs. 0.425) and a p-value closestatistical significance (0.09 vs.
0.372). Although both modalities showed low sewsiti (17.65% and 25.00%,
respectively), they exhibited high specificity, feularly the ophthalmic artery
Doppler (97.14% vs. 95.74%). The positive preditivalue (PPV) was notably
higher for the ophthalmic artery Doppler (75% vS8.383%), indicating greater
reliability when a test result is positive. Conwdys the uterine artery Doppler
showed superior negative predictive value (NPVPai75% compared to 70.80%,
suggesting it is more effective in ruling out dseaOverall, while both Doppler
methods have limited sensitivity and diagnostic uaacy, the ophthalmic artery
Doppler may be more useful in confirming diseaderine artery Doppler, on the
other hand, consistently offers better NPV, makingiore reliable for ruling out
disease or adverse outcomes like NICU admissiorr&ly the ophthalmic Doppler
adds value as a confirmatory tool, particularlyhigh-risk populations, while uterine

Doppler is more helpful for broader screening.

PSV2/PSV1 Ratio (Right and Left): Showed high specificity (95-97%) but low
sensitivity (33.34-50%), limiting its use as a sk@one screening tool. It is more
suited for confirmatory rather than predictive puses.

Pulsatility Index (PI): PI values, including uterine artery Pl, demonstiaimited
diagnostic performance. Uterine artery Pl had paldrly poor results with sensitivity
of 25% and AUC of 0.425, reinforcing that it is ufiscient alone for early PE

prediction.
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Uterine Artery Pl Performance: Emerged as the least effective parameter, with bot
low sensitivity and low AUC, suggesting a needdeevaluate its role as a first-line
screening tool, especially when not used alongsikder markers.

Combined Parameters (PSV2/PSV1 and Pl): The combination showed high
specificity (97.14%) but very low sensitivity (1%%), with AUC 0.57 and non-
significant p-value (0.09). Despite limited scregniutility, the high PPV (75%)
indicates that abnormal findings are clinically megful and may be valuable in
confirming risk in selected patients.

Clinical Implications:

Early Prediction of Pre-eclampsia:

The study suggests that maternal ophthalmic aemppler, particularly the
PSV2/PSV1 ratio, can be a valuable non-invasive tooearly prediction of pre-
eclampsia. Its high specificity (96% for the rigigththalmic artery) makes it a reliable
marker for identifying women at low risk, while itsioderate sensitivity (50%)
indicates potential for detecting at-risk cases.

Incorporating ophthalmic artery Doppler into roatiantenatal care could help
identify high-risk women earlier, allowing for tilyeinterventions such as closer
monitoring, lifestyle modifications, or prophylactitreatments (e.g., low-dose
aspirin).

Complementary Roleto Uterine Artery Doppler:

Ophthalmic artery Doppler demonstrated better seitgicompared to uterine artery
Doppler, which had low sensitivity (25%) despitaythispecificity (95.74%). This

suggests that ophthalmic artery Doppler could se&twea complementary or even
alternative tool, especially in cases where uteraréery Doppler results are

inconclusive.
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Correlation with Disease Severity:

Abnormal ocular artery Pl and PSV2/PSV1 ratio wealwere related with
increased MAP, suggesting a relationship betweeppl2o results and hypertension
disease severity. This could help clinicians diratisk and tailor management
strategies based on disease severity.

Non-Invasive and Accessible Tool:

Ophthalmic artery Doppler is non-invasive and re&y easy to perform,
making it a practical addition to routine antenaaleening, particularly in resource-
limited settings where advanced biomarkers (e.§sFPsFlt-1) may not be readily
available.

Study Implications:
Need for Larger, Multi-Center Studies:

The results are limited by the small sample size52) and single-center
design. Ophthalmic artery Doppler needs larger/tiroenter investigations to
confirm its diagnostic efficacy and set clinicarstards.

Integration with Biomarkers:

Combining ophthalmic artery Doppler with other binkers (e.g., PIGF, sFlt-
1) could enhance predictive accuracy. Future rekeahould explore integrated
models that combine Doppler parameters with biodb@&inmand clinical markers to
develop a comprehensive risk assessment tool.

Exploration of Severe Pre-eclampsia Cases:

This study lacks severe pre-eclampsia patientsjngakdifficult to evaluate
ophthalmic artery Doppler's diagnostic performartagture studies should include a
broader spectrum of pre-eclampsia severity to etalthe tool's effectiveness across

different disease stages.
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Longitudinal Studies:

Longitudinal studies could help determine the optimgestational age for
ophthalmic artery Doppler measurements and astepsedictive value over time. It
would reveal pre-eclampsia development and theevaluepeated assessments.
Improved Maternal and Perinatal Outcomes:

Ophthalmic artery Doppler may detect pre-eclampgs& early, lowering
maternal and perinatal mortality. This is cruamlow-resource situations where pre-
eclampsia is a major risk factor.

Cost-Effective Screening:

Ophthalmic artery Doppler is a cost-effective andessible tool that could be
integrated into antenatal care programs, espedialgettings with limited access to
advanced diagnostic technologies. This could heidgb gaps in pre-eclampsia
screening and management.

Enhanced Risk Stratification:

By improving risk stratification, ophthalmic arteBoppler could help allocate
resources more efficiently, ensuring that high-ngimen receive appropriate care
while reducing unnecessary interventions for logkmvomen.

Pre-eclampsia may be predicted early using mateopiithalmic artery
Doppler, according to the study. Its high spediicand moderate sensitivity,
particularly for the PSV2/PSV1 ratio, make it a uadle addition to existing
screening methods. More study is required to confthese results, improve
diagnostic criteria, and integrate it with additdrbiomarkers. Ophthalmic artery
Doppler might enhance maternal and perinatal ou¢ésolyy detecting and treating

pre-eclampsia early if verified.

Page 65



Discussion

STRENGTH OF THISSTUDY

« Comprehensive Evaluation: The study assessed multiple diagnostic parameters
(Doppler indices, perineonatal outcomes), offeriag well-rounded view of

preeclampsia prediction.

» Detailed Doppler Analysis: Inclusion of right and left PSV2/PSV1 ratios and
average Pl values provided nuanced insights inszwlar changes associated with

preeclampsia.

* Observer Bias: All Doppler assessments were performed by a sisgt®logist,

enhancing consistency.

* Non-invasive Focus: Emphasizes practical, low-risk screening tooldasle for

routine antenatal care, especially in low-resoseténgs.

Overall, the strengths of this study lie in its goehensive evaluation of
various diagnostic parameters, its focus on noasiwe technigues, and its thorough
statistical analysis, which together provide valaabnsights for improving

preeclampsia prediction and management.

Page 66



Discussion

LIMITATION OF WORK:

1.Small Sample Size: With only 52 participants, generalizability is fed.

2.Single-Center Design: Findings may not reflect broader populations anical

settings.

These limitations should be considered when inétipy the results, and
further studies with larger, diverse populationsl &ng-term follow-ups are needed

to confirm the findings.

SUMMARY

This study conducted at KAHER’s Jawaharlal NehrudMal College
(JNMC), Belagavi, aimed to evaluate the role ofenadl ophthalmic artery Doppler
parameters specifically the PSV2/PSV1 ratio andatility index (PI) in predicting
preeclampsia (PE) and hypertensive disorders ignamecy (HDP) during 19-23+0
weeks of gestation, based on ISSHP criteria. aathpared the diagnostic
performance with that of uterine artery Doppleg tionventional method.

The present study evaluated the role of materphthalmic artery Doppler
between 19 and 23+0 weeks of gestation in predjctpreeclampsia (PE),
hypertensive disorders of pregnancy (HDP), fetawgn restriction (FGR), and
neonatal outcomes such as NICU admission. Amond2hparticipants, the highest
proportion of Doppler-positive cases was found ionven aged over 30 years, who
accounted for 75% of all screen-positive casegiteesepresenting only 38.5% of the
cohort. All screen-positive cases were observedngnoverweight women (BMI 25—
29.9), while none were detected in normal weighiese, or extremely obese

categories. Similarly, all four screen-positive tm#pants were multiparous,
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suggesting parity and BMI as possible influencirgtérs for abnormal Doppler
findings.

The ophthalmic artery Doppler analysis showed Caoexbi Doppler
parameters (PSV1/PSV2 ratio and Pl of either egd)High specificity (97.14%) and
positive predictive value (PPV) of 75% for predictiPE/HDP, but low sensitivity
(17.65%) and a non-significant AUC of 0.57, indingtlimited standalone screening
utility. For predicting FGR, however, the same cambon of parameters showed
improved performance with an AUC of 0.703, sengitiof 42.86%, specificity of
97.98%, and a statistically significant p-value ®@0059. The prediction of NICU
admission also showed moderate accuracy with an AUQ.72 and specificity of
93.9%, though statistical significance was not eobd.

In contrast, uterine artery Doppler parameters destnated limited predictive
value. The pulsatility index alone had a low sevisyt of 25% and an AUC of 0.425
for detecting PE/HDP, with high specificity (95.7%%ut no statistical significance.
Its performance for FGR and NICU admission predictwas similarly limited,
though specificity and NPV remained high. Overtlle study highlighted that while
ophthalmic artery Doppler—particularly right-sidBd—may serve as a specific tool
for confirming risk, its low sensitivity makes ihadequate as a sole screening
modality. The findings reinforce the importancenafiltimodal screening approaches
combining Doppler studies with maternal risk fastand biochemical markers, which

have shown superior predictive performance in exsestudies.
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CONCLUSION

The findings from the study indicate that ophthamic artery Doppler
demonstrates high specificity and low sensitivity in predicting pre-eclampsia, with a
positive predictive value (PPV) of 75% and a negative predictive value (NPV) of
70.8%. This suggests that individuals who screen positive using ophthalmic artery
Doppler parameters are at a significantly elevated risk of developing pre-eclampsia.
However, its ability to reliably exclude the condition among screen-negative
individuals is comparatively limited. When compared to uterine artery Doppler
(pulsatility index), the ophthalmic Doppler shows superior performance in positive
prediction but inferior predictive ability in identifying true negatives, indicating its

stronger utility in confirming rather than ruling out the risk of pre-eclampsia
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ANNEXURE I:

KAHERs JNMC
BELAGAVI

From ,

REG. NO. BJ0122014

Junior Resident ,

Department of Obstetrics and Gynecology,

JNMC Belagavi.

To,

The Chairman ,
Ethical committee,
JNMC,

Belagavi,

Subject : Regarding ophthalmic artery Doppler imaging reporting done for the study:
Maternal Ophthalmic artery Doppler at 19 to 23+0 weeks as predictor of pre-eclampsia
:Descriptive Observational Study

Respected Sir /Madam,

I,Dr Shivanand Bubanale (Professor and head of the department ophthalmology at
JNMC) writing to provide a detailed report regarding the imaging finding related to the
ophthalmic artery Doppler study done for the dissertation of ] ~ REG. NO. 830122014y Jjunior
resident at department of Obstetrics and Gynecology ,for prediction of pre-eclampsia done
under the guidance of Department of Obstetrics and gynecology
JNMC)

Upon evaluation , the ophthalmic artery was successfully identified ,and arterial flow
was clearly noted . The acquired images demonstrated well-defined vascular structures
,confirming the presence of flow within the artery . Additionally the overall quality of images
is satisfactory , allowing for accurate interpretation and analysis

Kindly do the needful

Thanking you,

Date: 13/03/2025 Yours Sincerely
Place : Belagavi

Ir. Shivanand C. Bubanaic

Sonsultant

KMC Reg. No. 56642

Dept of Ophthaimology -

XLES Dr. Prabhakar Kore Hospit~
MRC, Belagavi
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ANNEXURE II:

INFORMED CONSENT

KAHER’s Jawaharlal Nehru Medical College (JNMC), Bdagavi

“Maternal Ophthalmic Artery Doppler at 19 to 23 +0 weeks as a Prediction of Pre-

eclampsia: A Descriptive Observational Study”

You are asked to participate in the “Maternal Ophttic Artery Doppler at 19
to 23+0 weeks as a Prediction of Pre-eclampsiadystuThis research will assess the
accuracy of ophthalmic artery Doppler, a non-invasiechnique, in predicting pre-
eclampsia risk in pregnant women. Early identiftra is essential for managing pre-
eclampsia, which may harm both mother and child.

This study examines whether ophthalmic artery Deppheasurements taken
between 19 and 23+0 weeks of pregnancy may indprateclampsia risk.

What Will Happen During the Study?
If you agree to participate, the following will agc
1. Screening You will be screened to ensure you meet the lality criteria for

the study.

2. Doppler Assessment A trained healthcare professional will perform an
ophthalmic artery Doppler test. This is a painlagsl non-invasive procedure
where a small ultrasound probe is gently placegiaur closed eyelid to measure
blood flow in the ophthalmic artery. The procedtakes only a few minutes and

does not harm your eyes.

3. Follow-Up: Your pregnancy outcomes will be monitored to datee if you

develop pre-eclampsia.
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Possible Benefits of Participating

+ You will not receive any direct medical benefitsrfr participating in this study.

« However, the information gathered from this studgynhelp improve the early

detection of pre-eclampsia in future pregnanciesgfiting other women.

Possible Risks of Participating
« There are no known risks associated with the ojrinibaartery Doppler test. It is

a safe and non-invasive procedure.

« The ultrasound probe will be gently placed on yelosed eyelid, and the

procedure will be completed in a few seconds tammize any discomfort.

Voluntary Participation

Your participation in this study is entirely volany. You are free to decide
whether or not to participate. If you choose totipgrate, you can withdraw from the
study at any time without affecting your regulardical care.
Privacy and Confidentiality

All information collected during the study will bept strictly confidential. Your
identity will not be revealed in any reports or pedtions. The data will be coded and
used only for research purposes.
Financial Incentives
You will not receive any payment for participatimgthis study.
Publication of Results

The results of this study may be published in difierjournals or presented at
conferences. However, your identity will remain foential, and only aggregated data

will be used.
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Contact Information

If you have any complaints or concerns about y@ints as a study participant, you may

contact:

- Dr. Harsha Hegde, Chairperson, Institutional Ethi€&Gommittee, JNMC

Phone: 0831-2473777 (Extension 4052)

CONSENT STATEMENT
By signing the consent form, you confirm that:

+ You have read and understood the information pexlid
« You voluntarily agree to participate in the study.

« You were given the opportunity to ask questiong] #rey were answered to

your satisfaction.

Thank you for considering participation in this dfu Your contribution will help

advance medical knowledge and improve care forramegwomen.

Name of the Participant:

Signature/Left Thumb Impression:

Date:
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PROFORMA

SCREENING FORM

Participantinformation] |_| | |

Screening number: I:I:I:I:I

OP number:

Date of screening(dd-mm-yyyy): LT 1 L LT T 1]
First name : |_| | | | | | | | |

Middename - [T T T T [ T T T [ 1]

tastname [T T T T [T T [T 1T 1T

Ausbandsmamq T T T [T T [ [ T [ T[]

Age (years). : |:|:|
Address: H.no. - I:I:I:I

sweet- [ | [ [ [T [ T [T [ [T T[]

Taluka- | [ | | [ | [ [ | ]|

Dstiet LT T T T T TT]

Phonenumberl: T T T T [ [ [ [ T |

Phone number 2: | | | | | | | | | | |

Eligibility —
Yes-1, No-2
Screening form
Date of screening —
(dd/mmlyyyy)
1) Is POG between 19 to 23 Ye{ ] ]
LMP —
EDD -
USG F'trimester EDD —

Actual gestational age —
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2) Inclusion criteria :
1. Singleton Live Gestation. D

2. Women age >18years < 35 years

If eligible, consent to be taken.

3) Exclusion criteria:

* Hypertensive disorders in pregnancy YeD
If Yes on any treatment

N{_]
« Ocular infections/trauma Y N ]
» known cardiac diseases Yel:l l\]j

» Diagnosed Congenital Anomalies.

« Thromboembolic disorders on T. Ecospirin (>75mégas|:| ND

Eligibility

Is the eligible for the study? Y{ | ]
Enrollment:

Was women enrolled in the study? Y]:| No I:I

Note:

POG: Period of Gestation
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Data collection instrumentation

DateofExamination| | || | || | | | |

Enrollmentnumberl | || | || | | | |

Obstetric history:

Married Life (years) ; I:I:I

Consanguinity : |:| (YES-1,NO-2)
If yes,

Degree of consanguinity: [ | | | | | |

Obstetric score

GravidED Pal:l:l Live |:|:| Abortiol:l:l

LMP: EDD : POG
Past History : YES—-1,NO -2
a. Known case of Diabetes mellitus : |:|
If yes, Duration (in years) : |:|:|
Treatment received RN
b. Known case of Hypertension : |:|
If yes, Duration (in years) : |:|:|

Treatment received : I T T T T T 1]

d. Known case of Cardiac disorder : |:|
If yes, Duration (in years) : |:|:|

Treatment received : T T T T T 111

General physical examination- at admission

Height (in centimetres) [T 1]
Weight (in kilogram) [T T ]

BMI I:I (Yes—1, No-2)
[ ]
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Pedal Oedema

Blood pressure (mmHg)

systolic|:|:|:|
didte [ [ [ |
wap [ [ ]

Pulse rate (beats per minute) -

Systemic examination:

Per Abdomen: Uterine size (in weeks) :

Presentation ; | |

Fetal Heart rate

Cardiovascular examination :

Respiratory examination:

DOPPLER FINDING:

D:I:I beats per minute

PSV1

PSv2 PSV1/PSV2

Pl RI

Right(a)

Right(b)

Average

Left (a)

Left (b)

Average

RIGHT UTERINE
ARETERY Pi

LEFT UTERINE
ARETERY Pi

MEAN UTERINE
ARETERY Pi

PROVISIONAL DIAGNOSIS

Page 95




Annexures

FOLLOW UP DATA COLLECTION

DateofExamination| | || | || | | | |

Enrollmentnumber| | || | || | | | |

LMP: EDD: POG:
GENERAL PHYSICAL EXAMINATION

General condition:

Pallor : Icterus ; [Euke
BP READINGS 4 HOURS APART
SBP1: DBP1:

SBP2: DBP2:

MAP(Mean Arterial blood pressure)

Per Abdomen: Uterine size (in weeks) : |:|:|:|:|

Presentation : L ] [ ]

Fetal Heartrate I:I:I:I beats per minute
Cardiovascular examination

Respiratory examination

INVESTIGATIONS

Platele| LD | Uric| SGO | SGP | AL S. A S.Creatinin| Urine
t H Aci T T P | Albumi | G e albumi
d n n
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Annexures

INFERENCE:
2"d FOLLOW UP TILL /AFTER DELIVERY

(Via case papers /telephonic conversation)

Enrollment number
INSTITUTIONAL DELIVERY/HOME DELIVERY:
TERM/PRE-TERM :
MODE OF DELIVERY:
-If NVD: Spontaneous /Induced I:l I:l
Usage of Instrument: YES NO
-If LSCS INDICATION

BIRTH WEIGHT

DEVELOPMENT OF PRE-ECLAMPSIA/G.HTN:
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Sino | Sreenng | Emolment | pge POG_19_to_23 LMP EDD USG_1st_EDD Actual GA (SN I noo 15 1035 | Gravida | Para Live Abortion | Menarche DM [Duation M| HTN | DUraRCnHT |Cardiac disiDuration cardiac |y uhyroigism Past_surgeries
1 on04 1 22 wesks 2 days 07-12-2024 28-09-2024 20-09-2024 22weeks 2 days yes yes 2 1 1 o 14 o . o . o E o puidiie o
2 oaos 2 2% 21 wesks 6 days 26-09-2023 03-07-2024 06072024 |21 weeks 6 daysyes yes yes 1 13 o . o . o . o o o
3 onos 3 EY 23 weeks 31-12-2023 06-10-2024 07-10-2024 23 weeks yes yes 2 1 1 o 14 o . o . o . o o o
4 ono7 4 a 20 wesks 6 days 01-10-2024 16102024 31-10-2024 20 weeks 6 days yes yes 2 1 1 o 13 o . o . o E o o o
5 onog 5 2 22 wesks 5 days 26-09-2024 10-07-2024 12-07-2024 22 weeks 5 days yes yes 3 2 1 DEATH:L | 13 o . 0 . o . o o 0
6 oA 10 6 2 21 wesks 3 days 2412-2023 20-09-2024 01-10-2024 21 weeks 3 days yes yes 2 o o 1 14 o . o . o E o o o
7 oA 12 7 2 20 wesks 4 days 19-10-2023 25072024 27.07-204 20 weeks 4 days yes yes 1 o o o 13 o . o . o E o o o
8 oa14 8 2 22 wesks 3 days 07-01-2024 13102024 13-10-2024 22weeks 3 days yes yes 2 o o 1 14 o . o . o E o o o
9 oa1s 9 20 20 wesks 4 days 19-10-2024 25072024 25.07-204 20 weeks 4 days yes 2 1 1 o 14 o . o . o E o o o
10 oa17 10 2% 21 wesks 4 days 7-10-2024 07-10-2024 28-06-2024 26-06-2024 21 weeks 4 days yes yes 2 1 1 o 14 o . o . o E o o o
1 oa1s I 2 22 wesks 3 days 2412-2023 20-09-2024 01-10-2024 22weeks 3 days yes yes 2 1 1 13 o . o . o E 0 0 o
2 oa19 12 0 21 weeks 1 day 2412-2023 20-09-2024 30-09-2024 21 weeks 1 day yes yes 3 1 1 1 14 o . o0 . o E o o o
13 on20 13 2 20 weeks 09-01-2024 15-10-2024 2010-2024 20 weeks yes yes 1 o o o 14 o . o . o . o o o
14 onz n 2 21 wesks 4 days 7-10-2024 11-01-2024 17-10-2024 22-10-204 21 weeks 4 days yes yes 4 1 1 2 14 o . o . o . o yes(prev Isc9) o
15 onz 15 x 22 weeks 06-01-2024 12-10-2024 10-10-2024 22 weeks yes yes 1 o o o 14 o . o . o . o o o
16 oz 16 x 21 weeks 1 day 2011-2023 09-04-2024 12-04-2024 21 weeks 1 day yes yes 4 1 o 2 13 o . o . o E o yes(prev 109 o
17 on2s 17 2 21 wesks 2 days 20-02-2024 20-07-2024 30-11-2024 21 weeks 2 days ves yes 3 2 2 o 14 o . o . o . o yesprev 2LSCS o
18 oazs 18 ES 22 weeks 09-01-2024 15-10-2024 16-10-2024 22 weeks yes yes 2 1 1 o 14 o o o o o o o yes(prev Isc9) o
19 O0A26 19 33 21 weeks 1 day 19-12-2023 24-09-2024 20-09-2024 21 weeks 1 day yes yes 3 0 0 2 14 no - no - no no Ym“_,};""ﬁ;‘““‘ no no
2 onzr 20 x 20 wesks 4 days 19-10-2024 25.07-204 25.07-204 20 weeks 4 days ves 2 1 1 o 14 o . o . o . o yes(prev Isc) o
2 onzs 2 2 19 weeks 09-10-2024 02-06-2023 09-32-2025 19 weeks yes yes 2 1 1 o 13 o o o o i o o yes(prev Isc9)
2 on2e 2 ES 23 weeks 09-08-2024 16-05-2025 17-07-2025 23 weeks yes yes 2 1 1 o 14 o . o . o . o o o
2 oA 30 2 EY 21 wesks 4 days 7-10-2024 06-10-2023 20-06-2024 25.06-2024 21 weeks 3 days yes yes 1 o o o 14 o . o . o E o o o
2 oz 2 % 22 wesks 3 days 2412-2023 20-09-2024 01-10-2024 22weeks 3 days yes yes 2 1 1 o 13 o . o . o E 0 0 o
% o3 2 28 21 weeks 1 day 2412-2023 20-09-2024 30-09-204 21 weeks 1 day yes yes 3 1 1 1 14 o . o . o E o o o
2 onu 2 2 20 weeks 09-01-2024 15-10-2024 2010-204 20 weeks ves yes 2 1 1 o 14 o . o . o . o yes(prev Isc) o
27 oa3s 2 a 22 wesks 2 days 2812-204 14-10-2024 20-09-2024 20wecks 2 days yes yes 2 1 1 o 14 o . o . o E o o o
28 oA 40 2 28 21 wesks 6 days 26-09-2023 03-07-2024 06072024 |21 weeks 6 daysyes yes yes 1 o o o 13 o . o . o E o o o
2 ona 2 EY 23 weeks 31-12-2023 06-10-2024 07-10-2024 23 weeks yes yes 2 1 1 o 14 o . o . o . o o o
0 onsa2 0 2 22 wesks 2 days 01-06-2024 03-08-2025 02-08-2024 22weeks 2 days yes yes 2 1 1 o 13 o . o . o E o o o
a onaa a a 22 wesks 5 days 26-09-2024 10-07-2024 12-07-2024 22 weeks 5 days yes yes 2 2 1 o 13 o . 0 . o E o o 0
2 onds 2 28 21 weeks 1 day 01-09-2024 08-06-2025 09-06-2025 21 weeks 1 day yes yes 2 1 1 o 14 o . o . o E o 0 0
£ onso £ x 19 weeks 3 days 24-09-204 10-06-2024 20-06-2024 19 weeks 3 days yes yes 4 2 2 1 13 o . o . o . o yesprev 2LSCS o
xu oas2 34 2 21 wesks 5 days 28-08-2024 24-06-2-2024 25.06-2024 21 weks 5 days yes yes 1 o o o 14 o . o . o E o o o
s oass 3 2 21 wesks 3 days 30-08-2024 06-06-2024 05-06-2024 21 weeks 3 days yes yes 1 o o 14 o . o . o E o o o
£ oas7 £ 2 19 weeks 2 days 07-10-2024 02-06-2023 07-02-2025 19 weeks yes yes 2 1 1 o 13 o . o . 0 E o yes(prev 109
37 onss £ £ 21weeks 02-09-2024 09-06-2025 10-06-2025 21 weeks yes yes 2 1 1 o 14 o . o . o . o o o
38 on 6o B 27 21 wesks 3 days 24122023 29.09-2024 01-10-2024 21 wesks 3 days yes yes 2 1 1 o 14 o . o . o . o o o
3 onst 3 2 20 wesks 4 days 19-10-2023 25.07-2024 27-07-2024 20 weeks 4 days yes yes 3 2 2 0 13 o . o . o . no o o
r on62 2 3 19 wesks 07-01-2024 13102024 13-01-2024 19 weeks yes yes 2 0 0 1 13 o . o . o E o no no
a oA 66 a 0 21 weeks 1 day 01-09-2024 08-06-2025 09-06-2025 21 weeks 1 day yes yes 1 o o o 14 o . o . o . o 0 0
2 on6s P 2 19 weeks 3 days 24-09-2024 10-06-2024 20-06-2024 19 weeks 3 days ves ves 3 o o 1 13 no . no . o . no yesprev2LSCS no
2 o4 a a 21 wesks 5 days 28-08-2024 24-06-2-2024 25.06-2024 21 weks 5 days ves ves 1 o o o 14 no . no . o . o no no
a oaTs a 2 21 wesks 3 days 30-08-2024 06-06-2024 05-06-2024 21 weeks 3 days ves ves 2 1 1 o 14 no - no - no - o no no
5 onte s 27 19 wesks 2 days 07-10-2024 02-06-2023 07-02-2025 19 wesks ves ves 2 1 1 o 13 o . o . 0 . o yes(prev Isc9)
s o7 4 x 21weeks 02-09-2024 09-06-2025 10-06-2025 21 weeks yes yes 2 1 1 o 14 no E no E o E o no no
a on7s a7 27 21 wesks 3 days 2412-2023 29-09-2024 01-10-2024 21 wesks 3 days ves ves 2 1 1 o 14 o . o . o . o o o
s onse s Y 20 wesks 4 days 19-10-2023 25.07-2024 27-07-2024 20 weeks 4 days yes yes 3 1 1 1 13 o . o . no . o
2 ong7 2 x 20 wesks 6 days 19-11-2023 25.08-2024 28-08-2024 20 weeks 6 days ves ves 1 o o o 13 - - -
50 on% 50 2 21weeks 02-09-2024 09-06-2025 10-06-2025 21 weeks yes yes 2 1 1 o 14 o . o . o . o o o
51 onss 51 2 20 weeks 09-01-2024 15-10-2024 2010-2024 20 weeks yes yes 2 1 1 o 14 o . o . o . o yes(prev Isc9) o
52 oA 101 52 2 21 wesks 3 days 30-08-2024 06-06-2024 05-06-2024 21 weeks 3 days yes yes 1 o o 14 o . o . o E o o o




PSV2/PSVL

PSV2IPSV1_RIG

Height Weight BMI Pallor Icterus Pedal_odedma Systolic_BP Diastolic_BP MAP PR U‘"'";Gmf'"fw Presentation Fostal HR | PSVLRIGHT_A | PSV2 RIGHT A| e/ 0 PI_RIGHT_A | RI_RIGHT_A | PSV1RIGHT B |PSV2 RIGHT B AT B PI_RIGHT B | RI_RIGHT_B
158 60 27 absent absent absent 120 70 8.6 78 20 unsteble 138 41.09 862 02 155 017 431 833 019 192 061
162 7 28 absent absent absent 130 % 103 %2 20 unseble 156 4224 166 039 148 083 2098 1032 049 211 073
161 60 2 absent absent absent 120 70 8 % 2 breech 160 3506 2007 057 117 067 35 2069 059 12 041
158 6 28 absent absent absent 110 72 8 76 20 unseble 162 3218 1121 034 186 079 21.26 1326 06 17 072
152 60 2 absent absent absent 120 74 8 % 2 unseble 154 2124 1393 152 229 074 3064 1463 047 212 078
160 60 2 absent absent absent 128 74 8 86 20 unseble 152 4248 26.81 06 142 073 4457 2612 058 13 07
156 6 29 absent absent absent 130 80 % % 20 transverse 158 4005 16.02 04 262 091 16.02 905 056 2 08
162 6 256 absent absent absent 122 74 % % 20 breech 148 3534 37.93 107 218 083 1437 661 045 2 09
160 60 2 absent absent absent 128 74 8 86 20 unseble 152 4248 26.81 063 142 073 4457 2612 058 13 07
150 ) 19 absent absent absent 120 % 100 80 20 unseble 152 U2 3247 094 195 063 27 2701 12 19 062
164 7 28 absent absent absent 100 72 81 88 2 transverse 140 417 14.66 03 198 043 417 1957 04 198 081
154 65 25 absent absent absent 130 %2 104 84 20 breech 138 3094 4425 11 164 08 4138 4598 11 174 078
160 6 256 absent absent absent 134 82 %8 88 20 untable 134 5260 55.75 105 159 072 2011 1293 064 164 061
146 80 408 present absent absent 122 78 ) % 20 transverse 145 4224 517 012 3 091 4267 4141 111 102 062
148 6 32 absent absent absent 112 74 87 84 2 breech 148 1925 1983 103 137 07 17.24 1782 103 161 07
144 8 34 absent absent absent 100 60 73 % 2 breech 144 16.67 1810 108 077 052 18.39 204 11 072 05
160 6 2 absent absent absent 110 74 8 88 2 transverse 136 2155 25.86 12 123 069 2 92 036 069 057
162 6 25 absent absent absent 120 80 93 76 2 breech 144 1953 3103 15 203 075 1253 3183 25 282 075
166 7 259 absent absent absent 130 86 100 80 20 transverse 134 3205 3736 116 16 074 2701 3276 12 142 07
160 60 2 absent absent absent 128 74 8 86 20 unsteble 152 4248 26.81 063 142 073 4457 2612 06 13 07
154 65 295 absent absent Pedal_odedma 130 %0 1033 20 20 unsteble 148 1953 3103 158 203 075 1253 3183 039 282 075
160 60 2 absent absent absent 128 74 8 86 20 unseble 152 4248 26.81 063 142 073 4457 2612 058 13 07
148 a2 20 absent absent absent 120 % 100 % 20 unsteble 152 U3 3248 094 195 063 27 21 11 19 062
164 7 28 absent absent absent 100 72 81 88 2 transverse 140 417 14.66 03 198 043 417 1957 041 198 081
145 66 314 absent absent absent 130 %2 104 84 20 breech 138 3094 4425 11 164 08 4138 4598 11 174 078
160 6 256 absent absent absent 134 82 %8 88 20 untable 134 5260 55.75 105 159 072 2011 1293 064 164 061
158 60 27 absent absent absent 120 70 8.6 78 20 unsteble 138 41.09 862 02 155 017 431 833 019 192 061
162 7 28 absent absent absent 130 % 103 %2 20 unseble 156 4224 166 039 148 083 2098 1032 049 211 073
161 60 2 absent absent absent 120 70 8 % 2 breech 160 3506 2007 057 117 067 35 2069 059 12 041
158 6 28 absent absent absent 110 72 8 76 20 unseble 162 2155 ar7 045 093 055 21.26 690 032 093 021
166 7 259 absent absent absent 130 86 100 80 20 transverse 134 3205 37.36 116 142 066 4457 2612 058 13 07
162 58 232 absent absent absent 140 70 83 84 20 untable 138 491 3443 07 118 066 4423 3517 079 14 067
160 58 232 absent absent absent 138 % % 84 20 unsteble 160 a7 278 066 152 072 33 212 064 072 07
158 60 27 absent absent absent 146 %2 % 88 20 unsteble 160 303 174 045 225 074 529 29 043 168 08
160 55 2 absent absent absent 130 % 103 % 20 unseble 140 362 165 045 402 233 17.2 382 222 205 09
145 6 314 absent absent Pedal_odedma 130 % 103 % 20 unsteble 148 56.7 48 06 134 09 445 236 05 17 077
160 8 272 absent absent absent 122 84 ) 86 20 unseble 140 a1 2298 048 162 078 471 202 042 164 079
160 60 2 absent absent absent 128 74 ) 86 20 unsteble 152 4248 26.81 063 142 073 4457 2612 058 13 07
156 6 29 absent absent absent 130 80 % % 20 transverse 158 4005 1602 04 262 091 1602 905 056 2 08
162 6 256 absent absent absent 122 74 % % 20 breech 148 3534 37.93 107 218 083 1437 661 045 2 09
162 58 232 absent absent absent 120 70 7 84 20 untable 138 491 3443 07 118 066 4423 3517 08 14 067
160 58 232 absent absent absent 110 % % 84 20 ngtable 160 207 278 066 152 072 33 212 064 072 07
158 60 27 absent absent absent 114 92 93 88 20 ngtable 160 393 174 044 225 074 529 29 043 168 08
160 55 2 absent absent absent 128 % 103 % 20 ngtable 140 41.09 862 02 12 155 522 431 12 019 192
145 6 314 absent absent Pedal_odedma 122 % 1033 % 20 unseble 148 56.7 8 06 134 077 445 236 053 17 077
160 68 272 absent absent absent 126 8 % 86 20 ngtable 140 a1 2298 048 162 078 471 202 042 164 079
160 60 2 absent absent absent 130 74 86 86 20 unsteble 152 4248 26.81 063 142 073 4457 2612 058 13 07
156 6 2 absent absent absent 132 80 % % 20 transverse 158 4005 1602 04 262 091 1602 905 056 2 08
162 70 2 absent absent absent 116 70 8 % 18 ngtable 152 3879 1092 028 217 082 3448 489 014 21 08
160 8 272 absent absent absent 126 84 % 86 20 unsteble 140 a1 2298 048 12 8 4423 3517 08 14 067
160 60 246 absent absent absent 134 82 %8 88 20 untable 134 5260 55.75 105 159 072 2011 1293 064 164 061
160 55 2 absent absent absent 130 % 103 % 20 unsteble 140 362 165 045 02 233 17.2 382 222 205 09




PSV1_RIGHT_A

PSV2_RIGHT_A

PSV2IPSV1_RIG

PSV2/PSV1_LEF

HT AVG | PI-RIGHT_AVG |RI_RIGHT_AVG| PSVILEFT_A | PSV2 LEFT_A PI_LEFT_A RI_LEFT_A | PSV1_LEFT_B | PSV2_LEFT_B PWZP%LL EFT| piieFT B RI_LEFT_B PSVLLGEFT*AV pWZ*LgFT*AV szps“gL EFT_AV] b1 LEFT_AVG | RILEFT_AVG 1 FOLLOW AT POG SBP1 SBP2
42.09 84 02 17 0.39 2155 19.25 0.89 156 0.34 18.39 1897 103 1.03 0.44 19.97 1911 0.95 12 0.39 37 WEEKS3DAYS 110 18
3161 1346 0.41 179 0.78 181 9.92 054 125 0.68 20 102 051 13 074 19.05 1006 05 127 071 36 weeks 5 days 132 128
3503 2038 0.58 118 054 319 16.68 052 14 073 3333 14.66 0.43 134 0.56 326 1567 0.48 137 0.64 31 weeks 3 days 110 12
26.72 122 0.45 178 151 2069 121 054 1.08 0.68 28.74 122 0.42 18 0.46 24.7 173 07 144 057 28 weeks 6 days 120 18
2594 14.28 055 22 0.74 5015 34.15 0.68 15 074 2124 1393 0.65 133 0.62 356 24.06 0.67 14 0.68 40 WEEKS4 DAYS 120 122
4352 26.46 06 136 0.71 3831 16.72 0.43 176 077 37.49 16.89 0.45 183 0.79 37.9 168 0.44 179 078 38 weeks 130 134
2803 125 0.44 23 08 14.63 7.66 052 161 073 36.22 14.28 0.39 255 0.85 254 1097 0.43 2.08 079 38 weeks 122 130
248 2227 0.89 2.09 0.86 1897 20,69 1.09 194 0.69 16.07 7.07 0.43 19 079 17.52 1388 079 192 074 35 WEEKS6 DAYS 120 116
4352 26.46 06 136 0.71 3831 16.72 0.43 176 077 37.49 16.89 0.45 183 079 37.9 168 0.44 179 078 38 weeks 4 days 130 134
227 27.01 12 19 0.62 2845 29.74 104 192 0.62 30,63 16,67 054 146 074 3169 1279 0.4 14 0.99 38 weeks 128 130
417 1711 0.35 198 0.62 1322 4.60 0.34 131 031 13.79 7.23 052 131 0.69 135 59 0.43 131 05 35 weeks4 days 118 120
4066 4511 11 169 0.79 19.83 26.17 13 198 0.81 50.29 6.9 013 2.45 0.69 3506 1652 0.47 22 075 39 weeks 6 days 132 128
354 3434 0.97 161 0.67 2098 13.79 0.65 161 074 2011 1293 0.64 164 0.38 205 1336 0.65 164 0.56 36 WEEKS 120 122
424 266 0.62 201 0.7 2931 3103 105 186 077 50 56.9 11 0.87 057 36 123 0.34 17 0.9 39 WEEKS 132 90
18.26 188 1.02 149 0.7 3678 37.64 102 178 075 36.21 37.64 103 174 06 364 37.64 102 172 0.67 39 weeks 2 days 128 130
17.53 1924 1.09 074 05 27.87 3103 111 115 052 60.34 62,07 102 193 055 441 46.55 105 154 05 35 weeks 6 days 122 130
2327 17.53 0.75 0.96 0.63 3592 40.80 11 191 077 50 4713 0.9 158 074 42.96 43.96 102 174 075 36 weeks 2 days 126 130
16.03 3143 1.96 24 0.75 60.63 62.2 103 2.38 052 235 2615 11 1 073 42.06 4.1 104 169 0.62 34 weeks 128 124
2053 35.06 122 15 0.7 41.69 45.69 1.09 221 078 35.63 37.07 104 2 0.79 3866 4138 107 21 078 36 WEEKS 130 134
4352 26.46 06 136 071 3831 16.72 0.43 176 077 37.49 16.89 0.45 183 0.79 37.9 168 0.44 179 078 36 WEEKS 130 134
16.03 3143 1.96 24 0.75 60.63 62.2 102 2.38 052 235 2615 11 1 073 42.06 41 104 169 0.62 32 weeks 126 122
4352 26.46 06 136 071 3831 16.72 0.43 176 077 37.49 16.89 0.45 183 079 37.9 168 0.44 179 078 28 WEEKS 130 134
227 27.01 11 19 0.62 2845 29.74 104 192 0.62 30,63 16.67 054 146 074 3169 1279 0.4 14 0.99 28 WEEKS 1 DAY 128 130
417 1711 0.35 198 0.62 1322 4.60 0.34 131 031 1379 7.23 052 131 0.69 135 59 0.43 131 05 34 weeks 118 120
4066 4511 11 169 0.79 19.83 26.17 13 198 0.81 50.29 6.9 0.13 2.45 0.69 3506 1652 0.47 22 075 32 weeks 132 128
354 3434 0.97 161 0.67 2098 1379 0.65 161 074 2011 1293 0.64 164 0.38 205 1336 0.65 164 0.56 32 weeks 120 122
42.09 84 019 17 0.39 2155 19.25 0.89 156 0.34 18.39 1897 103 1.03 0.44 19.97 1911 0.95 12 0.39 35 weeks4 days 110 18
3161 1346 0.42 179 0.78 181 9.92 054 125 0.68 20 102 051 13 074 19.05 1006 052 127 071 35 weeks 3 days 132 128
3503 2038 0.58 118 054 319 16.68 05 14 073 3333 14.66 0.43 134 0.56 326 1567 0.48 137 0.64 34 weeks 110 12
214 83 0.38 0.93 0.38 2069 121 0.54 1.08 0.68 28.74 122 0.42 18 0.46 24.7 17.3 07 144 057 28 WEEKS 120 18
4352 26.46 06 136 071 3831 16.72 0.43 176 077 37.49 16.89 0.45 183 079 37.9 168 0.44 179 078 35 weeks 3 days 110 18
46.66 34.82 0.74 13 06 4388 3343 0.76 147 071 4423 3517 079 121 072 44.05 343 077 134 071 28 WEEKS 120 120
373 245 0.65 072 0.75 41.09 26.17 0.63 0.72 074 36.99 208 0.56 143 07 38.99 234 0.66 15 07 28 weeks 1 day 130 130
461 2015 0.43 178 0.77 55 289 052 178 0.83 57.1 261 0.45 181 08 56.05 273 0.48 179 08 28 WEEKS 110 120
53.71 26.08 0.48 198 08 498 26,07 052 216 2 5175 2607 05 2 0.88 5175 2607 05 2 0.88 28 weeks 130 132
445 233 052 175 0.78 452 222 0.49 174 078 445 233 052 175 0.86 452 222 0.49 174 0.9 28 weeks 2 day 130 130
473 2159 0.45 16 0.7 39.45 2159 054 174 0.76 41.09 2229 054 184 079 4027 2129 052 179 07 29 weeks 134 134
4352 26.46 06 136 0.71 3831 16.72 0.43 176 077 37.49 16.89 0.45 183 079 37.9 168 0.44 179 078 32 weeks 130 134
2803 125 044 23 08 1463 7.66 051 161 073 36.22 14.28 0.39 255 0.85 254 10.97 0.43 208 079 35 weeks 122 130
248 2227 0.89 209 0.86 18.97 2069 109 194 0.69 16,07 7.07 043 19 079 1752 1388 079 192 074 38 weeks 5 days 120 116
46.66 34.82 0.74 13 06 4388 3343 0.76 147 071 4423 3517 079 121 072 44.05 343 077 134 071 34 weeks 120 120
373 245 065 072 0.75 41.09 2617 0.63 072 074 36.99 208 056 143 07 38.99 234 06 15 07 34 weks 130 130
461 2015 043 178 077 55 289 052 178 0.83 57.1 261 0.45 181 08 56.05 273 0.48 179 08 36 weeks 2 days 110 120
3503 2038 058 058 118 054 319 16.68 05 076 41.09 2229 054 184 079 4027 2129 052 174 09 35 WEEKS6 DAYS 110 120
445 233 052 175 0.78 452 222 0.49 174 078 16.07 7.07 0.43 19 079 17.52 1388 079 192 08 36 weeksn 130 130
47.3 2159 0.45 16 0.7 39.45 2159 054 174 0.76 41.09 2229 054 184 0.79 40.27 2129 189 179 07 35WEEKS 6 DAYS 134 134
4352 26.46 06 136 0.71 3831 16.72 0.43 176 077 37.49 16.89 0.45 183 079 37.9 168 0.44 179 078 36 weeks 130 134
2803 125 044 23 08 1463 7.66 052 161 073 36.22 1428 0.39 255 0.85 254 10.97 0.44 208 079 34 weeks 122 130
366 79 021 21 08 2184 19.25 0.88 119 058 805 46 057 119 05 149 119 1 119 05 31 WEEKS6DAYS 126 128
46.66 34.82 0.74 06 43.88 3343 0.76 147 071 39.45 2159 054 0.86 0.79 121 0.72 44.05 343 0.77 134 34 WEEKS 120 120
354 3434 0.97 161 0.67 2098 1379 0.65 161 074 2011 1293 0.64 164 0.38 205 1336 0.65 164 0.56 32 weeks 120 122
53.71 26.08 0.48 198 08 498 26,07 052 216 2 5175 26,07 05 2 0.88 5175 2607 05 2 0.88 28 weeks 120 122




DBPL DBP2 MAP Platelet LDH Uric acid seoT SePT ALP SAlbumin AG Ssoreatinine Urine Albumin mm: Mean Uterineartery Pi | Term/Preterm Maode of delivery it Tﬁwf&rﬁ:ﬁfy if LsCsindication birth weight NICU ADMISSION
80 8 926 254 334 4 2 7 123 3 12 06 traces o 077 term emgLSCS - prev Iscs ot wif VBAC 2.3Kgs o
0 90 129 162 204 4 14 18 60 6 1 06 traces no 09 preterm emgLSCS - early onset ;.G:a're" increased 2.2kgs no
70 70 87 197 182 22 19 13 123 35 13 044 negative o 068 term NVD spontaneous - 2.8kgs o
80 78 %2 124 216 39 23 9 121 34 13 04 traces o 113 term dlectiveLSCS - CDMR 2.8kgs o
80 82 110 178 256 48 18 18 40 5 11 108 traces no 062 term emgLSCS - failed induction 2.9kgs o
84 82 % 178 215 46 10 14 120 43 14 07 traces o 12 term dlectiveLSCS - CDMR 2.8kgs o
86 80 % 256 206 4 12 10 116 54 12 07 negative o 098 term NVD spontaneous - 3kgs o
80 74 % 250 203 4 9 14 40 54 13 063 traces o 095 term NVD Induced - 3.1kgs o
84 82 % 178 215 46 10 14 120 43 14 07 traces o 086 term NVD spontaneous - 3.2kgs o
% %2 102 195 520 44 1 14 102 58 12 1 1+ o 069 term NVD spontaneous - 2.8kgs o
72 72 87 271 302 4 8 1 % 44 12 07 negative o 099 term emgLSCS - sveredigo 26kgs o
%0 %2 102 189 102 38 16 13 78 52 12 096 traces o 087 preterm emgLSCS - breech inlabour 25kgs o
80 82 110 200 201 4 46 18 186 33 1 07 traces o 102 term emgLSCS - failed induction 3.2kgs o
138 86 103 146 320 3 22 10 190 31 1 033 negative YES 0.48 preterm emgLSCS - prev Lscsv'g}fg“" notwit 147Kgs
80 Ed % 306 271 61 55 2 %2 33 12 069 traces o 069 term - Ventouse delivery 3.1kgs o
80 % % 333 231 5 43 2 %0 34 1 078 traces o 083 term dlectiveLSCS - prev Iscswith fetal mecrosomia 3.1kgs o
80 Ed % 243 100 44 2 u 87 4 1 09 negative o 103 term dlectiveLSCS - Prev2LSCS 35Kgs o
% 88 101 246 139 5 43 2 167 35 12 041 traces yes 102 term dlectiveLSCS - fetal macrosomia 3kgs o
8 82 104 231 215 46 10 14 120 43 14 07 traces o 087 term dlectiveLSCS - CDMR 316kgs o
84 82 % 178 215 46 10 4 120 43 14 08 traces o 089 term emgLSCS - digo 2.4kgs o
70 88 88 246 139 5 43 2 167 35 12 061 negative o 067 term emgLSCS - failed induction 3kgs o
84 82 % 178 215 46 10 4 120 43 14 065 traces o 09 term NVD spontaneous - 3.3kgs o
% %2 102 195 520 44 1 4 102 58 12 1 1+ yes 068 term emgLSCS - failed induction 2.4kgs o
72 72 87 271 302 4 8 1 %0 44 12 09 negative o _ term emgLSCS - CPD inlabour 2.7kgs o
%0 92 102 189 102 38 16 13 78 52 12 085 traces no 101 term emglLSCS - prevlscs '\;‘éa:g" ot wit 2.4kgs no
80 82 93 290 201 4 40 17 185 33 1 07 traces no 101 term emgLSCS - prev Lscsv'g}fg“" notwit 3.6kgs no
80 8 926 250 330 4 3 18 123 3 12 06 traces o 1 term dlectiveLSCS - CDMR 3kgs o
%0 % 123 153 205 5 16 19 63 7 1 08 traces o 068 term NVD spontaneous - 3.1kgs o
70 70 87 200 197 22 20 vl 122 35 12 05 negative o 09 term emgLSCS - fetal distress 2.9kgs o
80 78 %2 122 217 4 20 10 124 36 15 037 traces o 076 term emgLSCS - fetal distress 26kgs o
80 8 926 250 330 4 3 18 128 3 12 061 negative o 104 preterm emgLSCS - prev LSC?,’IB':?:“" ot wit 2.9KGS o
80 70 % 1% 200 39 20 2 112 38 1 098 traces o 087 Tem emgLSCS - oLIGo 2.4kgs o
% %2 121 233 200 49 20 2 122 38 1 09 negative o 089 term emgLSCS - fetal distresswith MSL 2.9kgs o
80 70 88.33 266 219 45 18 20 48 32 15 05 negative o 067 term NVD spontaneous failed induction 26kgs o
% % 1043 218 183 18 12 32 40 35 13 05 traces o 09 term NVD spontaneous 26kgs o
%0 %2 121 152 222 46 20 2 a4 38 12 09 traces o 068 term dlectiveLSCS - CDMR 2.8kgs o
88 8 104 48 160 43 1 12 69 31 27 06 negative o _ term NVD spontaneous - 2.9kgs o
84 82 % 178 214 44 10 14 120 43 14 07 traces o 101 term NVD spontaneous 2.7kgs o
8 80 % 256 300 42 12 10 116 54 12 07 negative no 101 term NVD pontaneous - 2.9kgs no
80 7 %0 259 203 4 9 14 40 54 13 063 traces no 1 term NVD pontaneous - 3kgs no
80 70 % 230 46 20 2 a4 38 12 09 traces o 068 term dlectiveLSCS - prev Iscs ot wif VBAC 2.8kgs o
%0 92 121 233 200 49 20 29 122 38 1 09 negative no 09 term emgLSCS - digo 3kgs no
80 70 8833 266 219 54 18 20 48 32 15 05 negative no 076 term dlectiveLSCS - GDM with fetal macrosomia 3.2kgs no
80 70 8833 266 219 54 18 20 48 32 15 05 negative no 104 term dlectiveLSCS - CDMR 3.1kgs no
%0 %2 121 152 330 46 20 2 a4 38 12 09 traces o 08 preterm emgLSCS - digo 2.3Kgs o
88 86 104 248 172 53 1 12 69 31 27 06 negative o 044 term emgLSCS - failed induction 27kgs no
84 82 % 178 215 46 10 14 120 43 14 07 traces o 072 term emgLSCS - fetal distresswith MSL 36kgs o
8 80 % 256 206 4 12 10 116 54 12 07 negative no 06 term emgLSCS - failed induction 27kgs no
82 86 101 361 200 3 20 13 180 34 1 034 traces yes _ preterm emgLSCS - prolonged PPROM L8kgs _
80 70 %0 225 230 46 20 2 a4 38 12 09 traces o 068 term dlectiveLSCS - prev Iscs ot wif VBAC 2.8kgs o
80 82 93 290 201 4 0 17 185 33 1 07 traces no 101 term emgLSCS - prev Lscsv'g}fg“" notwit 3.6kgs no
80 Ed % 218 183 18 12 32 40 35 13 05 traces o 09 term NVD spontaneous 26kgs o




