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ABSTRACT

Placenta previa (PP) significantly elevates riske fnaternal and neonatal
complications, particularly when associated witadehta Accreta Spectrum (PAS).
This study aimed to evaluate the incidence, ristois, clinical outcomes, and

management of PP and PAS over a one-year periteatiary care hospital.
Introduction

Placenta previa is characterized by abnormal intgteom of the placenta near or
covering the cervical os, affecting about 0.3-2%poégnancies. Placenta accreta
spectrum, a severe complication, involves abnoptadental adherence and invasion,
significantly raising maternal and neonatal motyidand mortality. Known risk

factors include previous uterine surgeries, notat¥esarean sections, advanced

maternal age, multiparity, and assisted reprodadgehnologies.
Materials and Methods

A longitudinal observational study was conductedKaE’s Dr. Prabhakar Kore

Hospital, Belagavi, from January to December 2094 pregnant women diagnosed
with placenta previa after 28 weeks of gestationewecluded. Detailed patient data,
imaging findings, maternal outcomes, neonatal cu&x) and surgical interventions

were collected and analysed using statistical nustho
Results

During the study, there were 4085 deliveries, ofchtB82 were diagnosed with PP,
representing an incidence of 0.78%. Of these, 24.8B cases) had associated PAS.
Patients had a mean age of 28 years, with a predmme (71.88%) of multigravidas.

Previous caesarean section significantly correlatigidl PAS development (p=0.010),
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particularly in cases with complete placenta prg@éss 4), which showed a high

PAS incidence of 42.86% (p=0.0125).

All patients underwent caesarean delivery, withcttle caesarean in 56.25% and
emergency caesarean in 43.75%. Preterm deliveriege wprevalent (53.13%),
primarily occurring between 34-37 weeks. Postparh@aemorrhage (PPH) was noted
in 37.5% of cases, aligning closely with globaladadditional surgical interventions
such as internal iliac artery ligation (18.75%)erute artery ligation (25%), and
hysterectomy (18.75%) were necessary to manageesblezding. Blood transfusions
were administered to 37.5% of patients, with massignsfusion protocols needed in

15.63%. No maternal deaths occurred during theygtedod.

Neonatal outcomes included a mean birth weight4f Rg. Approximately 40.6% of
neonates had low birth weight (<2.5 kg). NICU adsiuias were required in 25% of

neonates, primarily for respiratory distress synte@ssociated with prematurity.

Discussion

The observed incidence of PP and associated PAghsaliith national and
international reports. The significant correlatioetween previous caesarean sections
and PAS underscores the crucial role of uteringrisgain abnormal placentation.
Complete placenta previa was strongly predictivePafS, reinforcing the clinical
importance of precise antenatal imaging and timiglgntification of high-risk

pregnancies.

The high rates of PPH and subsequent surgicalveméons highlight the complex
clinical management required for placenta prevepeeially when complicated by

PAS. The necessity for a multidisciplinary apprqanbluding preoperative planning,

Xi



availability of blood products, and surgical pregghiress, is evident. This aligns with

findings from previous studies emphasizing spexgalicare at tertiary centres.

The high incidence of preterm deliveries and NICmésions underscores the
significant neonatal risks associated with PP aA®&.PEarly antenatal detection,
judicious use of corticosteroids, and timely delwén well-equipped facilities are

crucial for improving neonatal outcomes.

Conclusion

Placenta previa, especially when complicated by Ses significant challenges for
maternal and neonatal health, underscoring the rirmpoe of multidisciplinary

management in tertiary care settings. Previousataas delivery remains the most
critical risk factor for PAS, emphasizing the ndedrigorous antenatal surveillance,
timely diagnosis, and strategic clinical intervens. Enhancing awareness,
strengthening referral systems, and improving égincare can significantly mitigate

the adverse outcomes associated with placentaspaed PAS.

Keywords: Placenta previa, placenta accreta spectrum
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INTRODUCTION

Placenta previa is an important obstetric conditidrere the placenta implants in the
lower segment of the uterus, either very near toomering the internal OS. It affects
about 0.3 — 2% of pregnancies. This abnormal placerof the placenta raises the
risk of bleeding before and after delivery, as wesdl complications for both the
mother and the foetuS!?. Placenta previa is categorized into completetigar
marginal, and low-lying types, depending on how matthe cervix is covered. The
rising incidence of placenta previa is closely agsed with previous uterine
surgeries, especially caesarean sections, alonly faittors like having multiple
pregnancies, advanced maternal age, and the usessikted reproductive

technologie$™.

Placenta previa also increases the risk of Plackoteeta Spectrum (PAS), a serious
condition marked by abnormal growth of the troplasblinto the myometriunt?
When placenta previa occurs alongside previousinagtescars, the chances of
developing PAS rise significantly, leading to vawyilevels of placental attachment:
placenta accreta (superficial attachment), placenmzreta (invasion into the
myometrium), and placenta percreta (penetratiooutjin the uterine serosa and

nearby structures)

The occurrence of placenta previa along with PAS barged in recent years,
primarily due the increasing number of caesarealivedges and other uterine
surgeries, which are recognized risk factors fahtlmnditions®. Research indicates
that the risk of PAS in women with placenta prewiao have had prior caesarean
deliveries can range from 24% to 67%, dependindi\@n many caesarean sections

they have had’* . This combination poses a serious threat to matéwalth, with
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severe complications such as significant bleedimgan damage, and even maternal
death reported in extreme casésNeonatal outcomes are also negatively impacted,

with higher rates of preterm birth, low birth weigh

Pathophysiology and Risk Factors: Placenta prestairs when the placenta attaches
in the lower segment of the uterus rather tharhattobp, bringing it closer to the
internal OS. This unusual placement raises theafigtacental adherence issues, such
as placenta accreta spectrum (PAS). The underlyieghanisms of PAS involve
improper decidualization and excessive tropholdasivasion, leading to abnormal

attachment of the placenta to the uterine Wall.

Several factors increase the likelihood of deveigpplacenta previa and PAS,

including:

* Previous caesarean sections: Uterine scars fromspageries heighten the
risk of abnormal placentatioH”

* Multiparity: Having multiple pregnancies can lead dignificant changes in
the uterus, which may increase the risk of PAS.

* Advanced maternal age: Women over 35 are at a higsle for abnormal
placentation?

» Assisted reproductive technologies: Techniquesitikétro fertilization (IVF)
have been associated with a greater occurrendaagmta previa and PAS?!

* Prior uterine surgeries: Procedures such as myamees and dilation &
curettage (D&C) can damage the endometrium, resgulin abnormal

placentatior
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Clinical Presentation and Diagnosis:

Placenta previa usually presents with painlessnadileeding during the second or
third trimester, while PAS may not show symptomsiludelivery or could result in

significant bleeding during labouf®. Early identification through ultrasound
(preferably transvaginal) and MRI is essential @termining the best delivery

approach. Important imaging findings include:

Loss of the normal hypoechoic retroplacental zéffe.
Increased blood flow at the placental-uterine fiates!™

« Placental lacunae with turbulent flow observed apfer imaging™®" "
Management Strategies:

The management of PAS in cases of placenta prsvigluenced by the severity of
the condition, gestational age, and the healthotifi the mother and foetus, with key

approaches include:

Multidisciplinary approach: Involvement of obstetans, anaesthetists, and
interventional radiologists for optimal outcome®.

» Conservative management as per McAfee and Johegimen in stable cases
to give time for foetal lungs to mature without gmomising maternal
health.!*"!

* In cases of anterior placenta, incision is takest mbove the edge of the
placenta or in some cases the placenta is cut dhroww reach the
membranes?”!

« Conservative management: In selected cases, ledwinglacenta in situ and

using uterine artery embolization to control bleeg|*!
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» Elective caesarean hysterectomy: Standard of carsefvere cases to prevent

catastrophic haemorrhadé.

The diagnosis and management of placental accpsatram (PAS) in cases of
placenta previa continue to pose challenges, eviém advancements in prenatal
imaging techniques like ultrasound and magneticorasce imaging (MRI).
Identifying PAS early is crucial for improving owmes, as it facilitates
multidisciplinary planning and delivery at specieti centre¥’ However, the
accuracy of prenatal diagnoses can vary, and tlsemo consensus on the best

diagnostic criteria and management proto€bls

Previous research has shed light on the risk factdragnostic accuracy, and
outcomes associated with PAS in placenta previa.ifkgtance, Fitzpatrick et al.
(2014) pointed out a strong link between previcassarean deliveries and the risk of
developing PAS in placenta previd. Additionally, a study by Bailit et al. (2015}
stressed the significance of delivering at highdvoe centres to minimize maternal
morbidity. Nonetheless, there is a lack of longiadl data regarding the natural
history and progression of PAS in placenta prewapecially across diverse
populations and healthcare settings. Most existtoglies are either retrospective or
cross-sectional, which limits their ability to pide a thorough understanding of the
timing and progression of placental invasion, tliftectiveness of diagnostic and
therapeutic interventions, and the long-term heaitlects on both mothers and

infants.
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Need for the study:

This study aims to fill these gaps by conductingcamprehensive longitudinal
analysis of women diagnosed with placenta previth wir without suspected or
confirmed PAS. By tracking these patients from dgis through delivery and into
the postpartum period, we hope to gain a cleardenstanding of the clinical course,
identify predictors of adverse outcomes, and asslesseffectiveness of various
management strategies. The results of this studlyheip in developing evidence-
based guidelines for the prevention, diagnosis, teeatment of placenta previa with

or without PAS, enhancing outcomes for both motlaeis their newborns.
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AIMS AND OBJECTIVES

1. To study the incidence of placenta previa andeits-fnaternal outcomes.
2. To study the incidence of Placenta Accreta Syndr{P#eS) in cases of

placenta previa.
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Review of literature

REVIEW OF LITERATURE

Placenta previa remains a significant obstetric maration, associated with
considerable maternal and fetal morbidity and nligytaThis literature review
explores the aetiology and clinical presentationptdcenta previa, its maternal
outcomes, progresses into the placenta accretatrgpedqPAS) disorders, and
concludes with an examination of fetal and neoratétomes.

1. Aetiology and Clinical Presentation of Placent&revia

Placenta previa is characterized by the abnormplainmtation of the placenta in the
lower uterine segment, partially or completely aowg the internal os. The condition
is believed to arise from defective decidualizatiorareas of prior uterine trauma or
scarring. Repeated endometrial injury, such asftbat previous caesarean sections,
curettage, or uterine surgeries, may impair nonpt@tental implantation, leading to
low-lying or previa placentation.

Several risk factors have been consistently assatiaith placenta previa, including
advanced maternal age, multiparity, smoking, preévicaesarean section, multiple
gestation, assisted reproductive technologies, edne anomalies. As highlighted

by Meena N et al*?

, maternal age and parity were important contritsjtovith
sonographic determination of placental locatiomfyeissential for early detection.
Clinically, placenta previa commonly presents withinless vaginal bleeding in the
second or third trimester, typically after 28 weeks gestation. The bleeding is
maternal in origin, bright red, and may be recutrém many cases, the diagnosis is
made incidentally during routine obstetric ultrasdu Other presenting complaints
may include malpresentation, preterm labour, onssigf hemodynamic instability in

severe bleeding cases. Early diagnosis and risktif&tation through imaging are

crucial in guiding management decisions.
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2. Maternal Outcomes in Placenta Previa

Several studies have highlighted the high-risk reaad placenta previa with regard to
maternal health. Shreya Sahu et@. presented a comprehensive review detailing
serious maternal complications such as haemorraadeplacenta accreta. Advanced
maternal age and increasing caesarean section weges significant contributing
factors. Similarly, Walfisch et al**! found that women with placenta previa were
more likely to have prior caesarean sections anthopzgical presentations,

necessitating complex obstetric interventions tilkesarean hysterectomy.

Huseyin Durukan et aP® analysed maternal surgical outcomes between pibane
emergency caesarean deliveries in placenta pragesc Emergency caesareans were
associated with significantly lower maternal haelobm, increased blood
transfusion needs, longer surgery duration, anenebdd hospital stays. The findings

emphasize the advantage of timely diagnosis aruiedesurgical planning.

Other notable maternal risks include postpartummtmaehage (PPH), as quantified by
Dazhi Fan et af?®, who estimated a pooled PPH incidence of 22.3%dmen with
placenta previa, with regional variations notedbglty. Marya Zlotnik et af”
reported a strong association between placentaapaen preterm delivery, adding to

the maternal burden.

Several studies identify risk factors influencingternal outcomes in placenta previa.
Meena N et al®? confirmed increased maternal age, higher paritgl previous
caesarean sections as prominent predictors. AymaShidamash et af® further
emphasized that prior caesarean delivery signifigancreases maternal morbidity,

including caesarean hysterectomy.
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3. Placenta Accreta Spectrum (PAS)

Placenta previa is a leading risk factor for PASodiers, which include placenta
accreta, increta, and percreta. These conditioten aksult in severe haemorrhage,
surgical complications, and increased maternal afiort Dubravko Havek et af*®!
documented an incidence of emergency periparturtetgegomy (EPH) of 0.078%,

with a majority associated with caesarean sectiodg;ating an overlap with PAS.

In a case series by Mittal et &, a frequency of PAS of 0.09% per 1000 deliveries
was reported. Antenatal diagnosis significantly uaml perinatal mortality and
maternal morbidity. Similarly, Xueyan Han et & noted that 30.6% of women with
PAS had coexisting placenta previa, resulting ighbr maternal and surgical
morbidity. Conservative management in carefullyes&ld cases was found feasible
by another observational study, although caesategmierectomy remained the

mainstay for most.

Diagnostic improvements have also been emphasigkde Ann Pain et alt*?
evaluated the diagnostic utility of ultrasound aldRl in classifying PAS and
predicting placenta percreta. They concluded tltui@te prenatal classification

significantly improves clinical management and outes.

In addition to imaging, pathophysiological markbeve been explored. Abu Bredu et

al.

investigated 2D ultrasound markers and theirtytiti distinguishing PAS from
uterine scar dehiscence. Their findings support itliegration of imaging with

pathophysiological markers for enhanced diagngsgcision.
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4. Fetal and Neonatal Outcomes

Fetal and neonatal outcomes in pregnancies congdiday placenta previa and PAS
are often poor, with increased risks of preternthbimtrauterine growth restriction
(IUGR), and neonatal intensive care unit (NICU) &ion. Asnat Walfisch et df
found that term neonates born to mothers with picprevia had significantly lower
birth weights (<2500 g), though Apgar scores andnpé&al mortality rates were

comparable to controls.

Jiaming Rao et al** compared outcomes between women with placentagpveth
and without uterine scars, finding worse neonatatames in the scarred group,
including higher rates of preterm delivery and NI@dmissions. In another study,
Abdul Ghani Nur Azurah et a® observed that multigravidas with placenta previa

had lower APGAR scores and required earlier dejfiver

PAS disorders further complicate fetal outcomese Tdétrospective analysis by the
Menoufia University Hospitals found high rates ddripatal mortality and NICU

admission among neonates born to mothers with ptaccreta. Stillbirths were not
uncommon, and APGAR scores were significantly lowersevere cases. Kandil

MAS B8l

In the study by Nahid Salim et &), advanced maternal age, multiparity, and uterine
scarring were associated with adverse fetal outso@inilarly, Minhazur R. Sarker
et al.®® found that thick placentas in mid-trimester ultnasd were associated with

persistence of previa and poor foetal outcomeelatety.
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5. Gaps in Current Knowledge

Despite extensive research, several knowledge eyssst:

+ Long-term neonatal outcomes post-PAS or placenta previa, such as

neurodevelopmental progress, remain underexplored.

« Predictive biomarkers and advanced imaging techniques for early PAS

diagnosis need more validation.

+ The impact of various management protocolsacross different healthcare

settings is not uniformly evaluated.

« Preventive strategiesfor high-risk groups, especially in resource-liit

settings, require further research.

6. Conclusion / summary

Placenta previa and PAS are associated with stgmifi maternal and foetal
complications. Risk factors such as advanced malteige, prior caesarean deliveries,
and IVF increase susceptibility. Accurate prenatiaignosis and multidisciplinary
management are critical for improving outcomes.thamr research into diagnostic,
preventive, and management strategies is esseatigduce the global burden of

these obstetric challenges.
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MATERIALS AND METHODS

Study Design

This study is a longitudinal, observational studynaucted over a period of one year

ata tertiary care centre

Study Setting

The study was conducted at KLE's Dr. Prabhakar Kbl@spital and Medical

Research Centre, Belgaum.

Study Duration

The study was conducted from 01/01/2024 to 31/1242@overing all eligible cases

during this period.

Study Population

Pregnant women diagnosed with Placenta Previa wére wdmitted to the hospital

for delivery were taken into the study

Sample Size

A total of 32 patients diagnosed with Placenta Rrevere included in the study.
Among them, cases suspected or confirmed to haee/a Accreta Spectrum (PAS)

based on imaging and intraoperative findings weedysed further.

Sampling technique:

Universal sampling
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Inclusion Criteria

« Pregnant women diagnosed with Placenta Previa avitivithout PAS with

>28 weeks of gestation.

Exclusion Criteria

* Pregnant women with gestational age less than 2&sve

Data collection procedure:

» All women presenting with pregnancy >/= 28 weekstggon with placenta
previa were enrolled in this study. A self-designgdestionnaire was
prepared by the investigator to collect informatioon maternal
characteristics including age, booking status, agmmnomic status, risk
factors, presenting complaints, scan findings, peeative haemoglobin
levels, details of intraoperative findings like neodf delivery, gestational
age at delivery, estimated blood loss, need foritiaddl haemostatic
measures, need for hysterectomy and blood trawsfsisvere noted.

* Neonatal outcomes such as birth weight, APGAR scoaed NICU
admissions were noted.

» Patients with suspicion of PAS on USG were scrédagher. MRI report if

available were compared with the HPR if hysteregtovas done.

Study protocol:
1. Clinical AssessmentiEach patient underwent a detailed obstetric andaakd
history evaluation, including:
» Maternal characteristics including age, parity, gravidity, parity, h/o

abortions, previous history of caesarean sectioniéoa other uterine
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surgeries, previous history of vaginal deliverypkiog status, type of
conception, history of placental abnormalities reious pregnancies,
comorbidities such as hypertension, DM, thyroicbdigrs, symptoms
at presentation including antepartum haemorrhagalsy per-
abdominal examination, local examination (per sheu) , and
gestation age.

* Imaging and Diagnosis: Details regarding placental location was
taken from USG reports and patients who had a ptadecated within
2 cms from internal OS were taken into the study.

 Magnetic Resonance Imaging (MRI)n cases where there was
suspicion of myometrial invasion on USG, MRI wasneéofor

confirmation.

3. Delivery and post-natal assessment

« Maternal outcomes were assessed by consideringugarspects such as
mode and gestational age at delivery. In casesadsarean delivery,
perioperative aspects such as gestational age kterge elective or
emergency delivery, intraoperative findings such bésod loss, need for
additional oxytocic’s, need for additional haemtstautures, need for blood
transfusion, shock, DIC, additional measures swchladder repair, presence
of uterine fibroids, uterine anomalies etc, weréedo In cases of associated
PAS. Post delivery details such as postnatal hakrbimglevels, need for ICU
admission, duration of hospital stay etc were noted

» Foetal outcomes: neonatal birth weight, Apgar scarel and 5 months,

admission to neonatal ICU, or any other complicetiovere noted.
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* In cases of PAS, all findings of imaging modalitesre compared with intra-
operative findings and histopathology (the golchdtad for confirmation of

diagnosis),

Data processing and analysis/statistical analysis:
* The data was entered from the predesigned profamtmaa Microsoft Excel
sheet and the master chart was prepared.
* Summary statistics of the demographic and clindbaracteristics is presented

in tables and graphs.
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RESULTS

Total deliveries
4085

Low-lying placenta

37
|
| |

Placenta ruled Placenta previa

out (placental distance 32

>2 cm from OS)
S
Placenta previa
with PAS
T

Figure 1: Consort diagram showing the study populabn: selection of cases with

Placenta Previa and PAS

Table 1: Table for incidence

Parameter Value
Total deliveries 4085
Placenta previa 3D(78%)
Placenta previa with PAS 0.L7%)
PAS among placenta previ& of 32 1.88%)

Incidence of Placenta Previa0.7834% £ 7.83 per 1000 deliveries)

Incidence of PAS with placenta previa (overall):0.1714% £ 1.71 per 1000

deliveries)

Proportion of PAS among placenta previa case21.88%
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2) DISTRIBUTION AS PER AGE:

During the study period, there were 4085 deliveireshe hospital. Among them,
there were 32 patients of placenta previa (0.7grdjcTheir age ranged from 22 to 42
(mean 28 years, standard deviation 5.27 years auilam 26 years). Majority of the
patients were young, with 78.13% being up to 30y&gpatients were above the age
of 35 years, maximum being 42 years. Age distiloubf the patients is shown in
figure 1. showing the preponderance of younger womehe study group. Figure 2.

shows the box plot depicting the age distributibthe patients.

Age distribution of the patients
15

; E B _

21-25years 26-30vyears 31-35years 36-40years 41 -45years

(9]

Figure 2a: Bar diagram showing age distribution

45
40
35

30

25

1
20

Figure 2b. Shows the box plot depicting the age ditoution with mean, mode

and interquartile intervals of the patients.
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3) DISTRIBUTION AS PER BOOKING STATUS

Table 2: Distribution as per booking status:

Number (n=32) Percentage
registered 19 59.375%
unregistered 13 40.625%

Antenatal Registration Status

Unregistered
40.6%

59.4%
Registered

Figure 3: Pie diagram depicting the antenatal regigsation status.

Majority of the patients were registered in theeaatal clinic (19; 59.375%) and 13

were unregistered cases which were referred froherohospitals and clinics.

(40.625%).
« High Rate of Registration (59.4%)

This reflects good antenatal surveillance amitization of maternity services within

the catchment area.
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It suggests that a majority of patients with pldaaeprevia were diagnosed and
followed up appropriately, allowing for electivelidery planning and preoperative

optimization.

+ Significant Proportion of Unregistered Cases (40.6%

Nearly2 out of 5 patientswere referred as emergencies or for safe confineme

These cases often pose higheternal and foetal risksdue to:

Lack of prior imaging (USG/MRI)

No antenatal corticosteroids for lung maturity

No pre-arranged blood products or surgical prepeessl

Implications for Health System

The high number of unregistered cases underlinesiekd to strengthen referral

systems awareness, and early detection at peripheraérent

It also highlights theritical role of tertiary centers in managing high-risk obstetric

complications associated with placenta previa witivithout PAS.
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DISTRIBUTION AS PER ANTENATAL COMORBIDITIES

One patient had hypertension (3.125%), four hadtiypoidism (12.5%) and three
patients had diabetes mellitus (9.375%) all pasienirrently on treatment for the

same at the time of delivery.

Table 3: Showing the antenatal comorbidities in theatients

Antenatal comorbidities Number percentage
Hypertension 1 3.125%
Hypothyroid 4 12.5%

Diabetes 3 9.375%
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DISTRIBUTION AS PER GRAVIDA STATUS

Table 4: Distribution as per Gravida status

Gravida Frequency(n=32) Percent
1 9 28.125%
2 11 34.375%
3 8 25%
4 3 9.375
5 1 3.125%
Total 32 100.0

Gravida status distribution
3.13%

9.38% ____-m

25%

34.38%

B Gravidal MGravida2 ™ Gravida3 Gravida 4 Gravida 5

Figure 4: Pie diagram showing the gravida status dtribution in the cohort.

A large proportion of patients weneultigravidas, especially Gravida 2 and 3,

suggesting thatarity may increase the riskof abnormal placental implantation.

This supports the known associatiorplaicenta previawith previous pregnancies
particularly if they involved uterine surgeriesdiktSCS, curettage, or other uterine

surgeries and onlg8.13% were primigravida’s.
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DISTRIBUTION AS PER PREVIOUS UTERINE SURGERIES

Sixteen patients had undergone lower section caasasection in the previous
pregnancies (50%). 11(31.275%)1 patient had previtucaesarean delivery, 4
(12.5%) had previous 2 caesarean deliveries and 29%) patient had previous 3
caesarean delivery. One had undergone hysterosangythree patients had dilatation

and curettage in the past.

Table 5: Distribution as per previous uterine surgees

Type of surgery Frequency Percentage
LSCS No 16 50%
Yes 16 50%
Number of LSCS 1 11 31.375%
2 4 12.5%
3 1 3.125%
Total 32 100%
Other uterine Hysteroscopy 1 3.125%
surgeries
Dilatation and curettage 3 9.375%

+ 50% of patients had at least one pridtSCS, reinforcing the association

between previous caesarean alatenta previa

+ Multiple LSCS (2 or more) were seen ir5.6%, raising concern foplacenta

accreta spectrum (PAS)n future pregnancies.
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« Other uterine interventions (like curettage or hysteroscopy) were observed
in 12.5%, also known to disrupt the endometrial lining gureédispose to

abnormal placentation

This data aligns with existing literature on utertrauma being a strong risk factor for

placenta previa and PAS.

Other Uterine Surgeries

D&C
Hysteroscopy

Figure 5a: Pie chart depicting previous uterine sugeries

Number of Previous LSCS

2 LSCS

3 LsCs

1LsCs

Figure 5b: Pie chart depicting number of previous ISCS
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ASSOCIATION BETWEEN PREVIOUS UTERINE SURGERIES AND PAS

Table 6: Association between previous LSCS surgesend PAS

LSCS History PAS Absent PAS Present Total % with P&
No LSCS 16 0 16 0.00%
History of LSCS 9 7 16 43.75%

Table 6a: Association between previous other uterssurgeries and PAS

Other Uterine Surgery | PAS Absent| PAS Present Total % with PAS

Yes 3 1 4 25%

No 22 6 28 21.4%

25% (1 out of 4)of patients with other uterine surgeries developa&.
21.4% (6 out of 28)of patients without other uterine surgeries depetbPAS.

Table 6b: Statistical association between prior uténe surgeries and incidence of

Placenta Accreta Spectrum (PAS)

Comparison Chi? p- Interpretation

Value value

Previous LSCS vs 6.58 0.010| Statistically significant — prior LSGS |i
PAS associated with PAS

Other Uterine Surgery 0.00 1.000 Not significant — no clear link to PA
vs PAS
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so. Incidence of PAS by LSCS History

40t

30

20}

% of Patients with PAS

10

0.00%
No LSCS

History of LSCS

Figure 6: Bar diagram showing association of previes LSCS with PAS

This analysis clearly demonstrates thdtisiory of LSCS significantly increases the
risk of PAS, emphasizing the need for heighteneteratal surveillance and
multidisciplinary planning in such patients. In t@st, other uterine surgeries did not
exhibit a statistically significant associationthalugh further studies with larger

samples may be warranted.

History of antepartum haemorrhage was presentxnpatients (18.75%) in their
antenatal course. Eleven presented with complaintsPH at admission (34.375%).
Blood pressure was normal at evaluation in 31 pti€96.875%), one patient had
hypertension none had hypotension. Pulse rate wasah in 29 patients (90.625%)

and three patients had tachycardia.
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CLINICAL FEATURES

Table 7: Table showing clinical features.

Number (n=32) Percentage
Blood pressure Normotensive 31 96.875%
Hypertensive 1 3.125%
Hypotensive 0 0%
Pulse Normal 29 90.625%
Tachycardia 3 9.375%
Bradycardia 0 0
Per abdomen Relaxed 24 75%
Contractions 5 15.625
Scar tenderness 1 3.125%
Local examination No bleed 19 59.375%
Altered bleed 10 31.25%
Active bleed 1 3.125%
Leak 2 6.25%
H/O APH 6 18.75%
C/O APH 11 34.375%

Abdominal examination revealed relaxed abdominall wa 24 patients (75%),

palpable contractions in five patients (15.625%) ane patient had scar tenderness

(3.125%). Local examination revealed altered blieetl0 patients (31.25%), active

bleeding in one patient (3.125%), active leak wasnsin 2 patients (6.25%) and 19

patients had no bleeding at the time of admisON3(75%).
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DISTRIBUTION AS PER SCAN FINDINGS

Table 8: Table depicting scan findings

Number (n=32) Percentage
Ultrasound examination 2 (11-20mm) 14 43.75%
(Oppenheimer 3 (0-10 mm) 4 12.5%
classification)
4 (complete) 14 43.75%
USG s/o PAS 7 21.875%
MRI s/o PAS 7 21.875%

This table first describes the distribution of pats as per Oppenheimer’s
classification of placenta previa. 14 patients 18%) had class 2 (11 — 20mm) , 4
patients (12.5%) had Class 3 (0 — 10mm) and 14emisti(43.75%) had class 4

(complete) placenta previa according to the Oppemreclassification.

Ultrasound examination revealed features suggestivelacenta accreta syndrome
(PAS) in seven patients. MRI imaging was done ipafients with suspicion of

placenta accreta spectrum and findings confirmed.

Oppenheimer Classification of Placenta Previa

Class 4 (complete)

Class 2 (11-20mm) Class 3 (0-10mm)

Figure 7: Pie chart showing case distribution as peOppenheimer classification
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This section describes the distribution of patieatxording toOppenheimer’s
classification of placenta previa and findings relatedptacenta accreta spectrum

(PAS) based on ultrasound and MRI imaging.

Out of 32 patients:

« 14 patients (43.75%)hadClass 2 previa(placenta 11-20 mm from the internal

0S).
« 4 patients (12.5%)hadClass 3 previa(0—10 mm from the os).

« 14 patients (43.75%)hadClass 4 previa indicatingcomplete coverageof the

internal os.

Ultrasound examination showed features suggestive &AS in 7 patients
(21.88%). In all these case$)RI was performed andconfirmed the diagnosisin

the same number, supporting the reliability of coradd imaging modalities.

Table 9: Association Between Oppenheimer Classifitan and PAS

Oppenheimer PAS PAS Total | % with % without
Class Present Absent PAS PAS
Class 2 (11-20 1 13 14 7.14% 92.86%

mm)
Class 3 (0—-10 mm 0 4 4 0.00% 100.00%
Class 4 (Complete)) 6 8 14 42.86% 57.14%
Total 7 25 32 — —
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50 PAS Incidence by Oppenheimer Classification

42.86%

40

30

20

Percentage with PAS (%)

10r 7.14%

0.00%
Class 2 (11-20 mm) Class 3 (0-10 mm)

Class 4 (Complete)

Figure 8: Bar diagram showing the percentage of RS cases by Oppenheimer class

« Class 4 previa (complete)had a significantly higher PAS incidence

(42.86%).
+ Class 2 previahad a low PAS rater(14%).
+ Class 3 previahadno PAS cases

Table 9a: Table depicting statistical correlation letween PAS in Placenta previa

based on Oppenheimer classification

Oppenheimer Class| Chi? Value | p-value | Significant (p < 0.05)

Class 2 (11-20 mm 0.64 0.4243 No

Class 4 (Complete 6.23 0.0125 Yes

Class 3 (0—10 mm) was excluded from individual €hiare analysis due to absence

of PAS cases
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There is asignificant association between the class of placenta previa and the

incidence of PASH = 0.039.

Class 4 previashowed the highest PAS risk (42.86%), wiilass 3 had none

This supports the clinical notion thiie closer the placenta is to or covering the os,

the higher the risk of abnormal invasion
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DISTRIBUTION BASED ON MODE OF DELIVERY

Table 10: Table depicting mode of delivery

Mode Frequency (n=32 percentage
Vaginal 0 0%
Caesarean Elective (18) Term 10 31.25%
delivery [56.25%)]
Preterm 8 25%
Emergency (14)| Term 5 15.625%
[43.75]
Preterm 9 28.125

All the 32 patients underwent caesarean sectiond&ivery. Elective caesarean
delivery was performed in 18 patients (56.25%) agnahom, ten were performed at
term and eight were performed pre-term. Emergenagsarean delivery was
performed in 14 patients (43.75%) of whom five weerformed at term and nine
patients underwent emergency preterm caesareaveelin total, 15 patients had

term delivery (46.875%) and 17 patients had pre@efivery (53.125%).

Caesarian Section

100%
80%
60%
40%
20%
0%

Term Preterm

B Elective ® Emergency

Figure 9: Bar chart visually compares the mode of cesarean®#n (Elective vs

Emergency) between Term and Preterm deliveries
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DISTRIBUTION BASED ON GESTATIONAL AGE AT DELIVERY

Stratified gestational age at delivery is shownthe table shows that 17 patients

(53.125%) had preterm deliveries, and 15 patief@8{75%) delivered at term.

Table 11: Table depicting gestational age at delivg

Number (n=32) Percentage

Preterm 28 to 31 +6 weeks 2 6.25%

32 to 33 + 6 weeks 2 6.25%
Late preterm 34 to 36+6 weeks 13 40.625%
Term 37 to 40 weeks 15 46.875%
Total 32 100%
Preterm (28 - 31 wks Preterm (32 - 33 wks
+6 d) +6d)

6%

Term (37 - 40 wks)
47%

Late Preterm (34 - 36
wks + 6d)
41%

M Preterm (28 - 31 wks +6 d) M Preterm (32 - 33 wks + 6d)

 Late Preterm (34 - 36 wks + 6d) M Term (37 - 40 wks)

Figure 10: Bar diagram showing GA at delivery
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INTRAOPERATIVE INTERVENTIONS

Table 12: Table depicting intraoperative interventons

Parameter Frequency (n=32)| Percent
Use of Additional No 20 62.5%
oxytocic's Yes 12 37.5%
Internal iliac artery No 26 81.2%
ligation Yes 6 18.7%
No 24 75%
Uterine artery ligation
Yes 8 25%
No 27 84.37%
Yes (isthemic) 2 6.25%
Additional Haemostati
Yes(B-lynch) 1 3.1%
Sutures
Yes(Mahesh Gupta) 1 3.1%
Yes(transverse B-Lyn 1 3.1%
Need for hysterectomy No 26 81.25
( total hysterectomy ) Yes 6 18.75%
No 29 90.625
Caesarean myomecton
Yes 3 9.375%
No 31 96.875
Bladder repair
Yes 1 3.125%
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Additional oxytocic’s were used in 12 patients &%) whereas 20 patients did not
require use of oxytocic’s. During the LSCS, sixipats (18.7%) underwent internal
iliac artery was ligation and 26 patients did nequire IlA ligation. Eight patients

underwent uterine artery ligation (25%).

Additional haemostatic suture was need in fivegras (15.625%). Isthemic suture
was used in two patients, B — Lynch suture was usathe patient, Mahesh Gupta
haemostatic suture was used in one patient ansvigese B — Lynch suture was used
in one patient. Total hysterectomy during the deljvwas required in six patients
(18.75%) whereas 26 patients including 1 patienthwPAS did not require

hysterectomy.
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POST OPERATIVE COMPLICATIONS

Table 13: Table depicting post-operative complicans

Complication Number of patients Percentage
Post partum haemorrhage 12 37.5
Total abdominal hysterectomy 6 18.75
Shock / hypotension 5 15.625
Maternal death 0 0
Sepsis 0 0
Need for blood transfusion 12 37.5
Need for massive transfusion protocal 5 15.6
Need for intensive care admission 2 6.25

« PPH was the most common complication, affecting enttran a third of
patients. This aligns with placenta previa’s knoagsociation with atonic
uterus or morbid adhesion (PAS).

« Blood transfusion and hysterectomy rates are ngtalgh, reinforcing the
need for well-equipped obstetric care.

+ 15.63% needed massive transfusion, indicating seVveremorrhage in a
substantial number of cases.

« Despite these, no maternal deaths or sepsis weaded, showing the
effectiveness of tertiary-level interventions.

« ICU admission was required in 6.25%, for hemodymrastabilization and

post-operative monitoring
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DURATION OF HOSPITAL STAY

Table 14: Table depicting duration of hospital st

Duration of Hospital Stay Frequency Percent
(days)
0-5 6 18.8
5-10 12 375
10- 20 11 34.4
20-30 3 94

Distribution of Hospital Stay Duration

=== Mean = 11.00
—-== Median = 8.00
-=-- Mode = 5.00

121

10

Number of Patients

5 10 15 20 25 30
Hospital Stay Duration (days)

Figure 11: Bar diagram depicting duration of hospitl stay

There was marked variation in the hospital stathefpatients, ranging from 4 to 30
days. Mean duration of hospital stay was 11.31sda@yandard deviation), being
higher due to few patients with longer hospitalystehe median duration of hospital

stay was 8.5 days and most frequent duration gfitedstay (mode) was 6 days.

Page 36



Results

NEONATAL OUTCOMES

Table 15: Distribution as per birth weight

Birth Weight (kilograms) Frequency Percent
1-15 2 6.25%
15-2 3 9.375%
2-2.5 8 25.0%
2.5-3 19 59.375%

Table xx showing the frequency of the birth weight.

Birth weight distribution

20 19
15
10 8
o B
0 — ]
1to1l.5 >1.5to2 >2.0to 2.5 >2.5t03

Figure 12: Distribution as per birth weight

Figure showing the distribution of the frequencybwoth weight.

The mean birth weight of the babies was 2.475 kgn(sard deviation 0.664kg).
Among the 32 neonates born to mothers with placprégia with or without PAS,
the majority i.e 19 patients (59.375%) had a bwkight >2.5 kg, indicating
favourable outcomes in most cases. However, a suli8e patients (40.6%) of
neonates had low birth weight (<2.5 kg), 25% weigh2-2.5 kg, 9.4% weighing 1.5-
2kg and 6.3% weighing 1-1.5kg likely reflecting timepact of preterm deliveries or

placental insufficiency.
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GRAVIDA STATUS VS NEONATAL OUTCOMES

Table 16: Table comparing neonatal outcomes betwegmimigravidas and

multigravidas

Outcome Primigravida (n=9) | Multigravida (n=23)
Mean Birth Weight (kg) 2.52+0.48 241 +0.44
APGAR Score (1 min) 7.33+0.71 7.04 £ 0.56
APGAR Score (5 min) 8.67+£0.71 8.17 £0.89
NICU Admissions 2 6

Interpretation:

« Primigravida patients had slightly better neonatal outcomes across all

parameters:
o Highermean birth weight
o Slightly betterAPGAR scoresat 1 and 5 minutes
o Fewer NICU admissions(2 vs 6)

+ Multigravida cases while more prevalent, showed marginally lowertébe

outcomes, which could be influenced by:
o Increased maternal comorbidities or uterine scarrin

o Higher risk of placenta accreta or PPH leadingnemgency deliveries
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Mean Value

Neonatal Outcomes by Gravida Status

W Primigravida
B Multigravida

APGAR 1 min APGAR 5 min

Birth Weight

Figure 13: Bar diagram comparing neonatal outcomes primigravida vs

multigravida
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NICU ADMISSIONS AND INDICATIONS

Out of 32 neonates delivered to mothers with plecerevia:

+ 8 neonates (25%YequiredNICU admission

« 24 neonates (75%)were managed in the routine postnatal ward without

complications.

Among the 8 NICU admissions:

« 7 neonates (87.5%jvere admitted forespiratory distress syndrome (RDS)

associated with preterm birth

+ 1 neonate (12.5%)developedRDS despite being born at termindicating

perinatal stress or transient tachypnoea.
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FETO-MATERNAL OUTCOMES IN CASES OF PLACENTA ACCRETA

SPECTRUM (PAS)

Maternal Outcomes

Table 17: Table depicting maternal outcomes in PAS

Parameter

PAS Cases (n=7)

Postpartum Haemorrhage

6 cases§5.7%)

Hysterectomy

6 cases§5.7%)

ICU Admission

2 casesZ8.6%)

Blood Transfusion

6 cases§5.7%)

Massive Transfusion

5 cases{1.4%)

Mean Estimated Blood Loss

1655.7 + 803.3 ml

Mean Duration of Hospital Stay

10.29 £ 5.15 days

Table 18: Neonatal Outcomes in PAS

Parameter

PAS Cases (n=7)

Preterm Births

4 casesH7.1%)

NICU Admission

2 casesd8.6%)

Mean Birth Weight

2.40 +0.38 kg

Maternal morbidity was significantly high in PASses, with major interventions like

hysterectomy, transfusion, and ICU care frequemttyuired.

Massive blood loss and longer hospital stay hidtlibe severity of these cases and

the need for multidisciplinary planning.

Fetal outcomes were moderately affected, with sepme delivery rate of 57.1% and

NICU admission in 28.6%, largely driven by preméayurather than direct PAS

complications.
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DISCUSSION

This observational study evaluated maternal andhatab outcomes in pregnancies
complicated by placenta previa, including cased v@ibncurrent placenta accreta
spectrum (PAS), in a tertiary care setting. Of 4@838iveries, the incidence of
placenta previa was 0.78%, and 21.88% of these fuetizer complicated by PAS.
These figures align with global trends, which regadacenta previa in 0.3—-1.8% of

pregnancies and PAS in 0.1-0.3%, especially in wowiéh prior caesarean sections.

Demographic and Risk Factor Analysis

The study population predominantly included youngemen, with 78.13% aged
under 30 and a mean maternal age of 28 years. ity (71.88%) and a history of
prior lower segment caesarean section (50%) emeagekley risk factors. This is
consistent with findings from Ipek Gurol-Urganciadt, who demonstrated that prior
caesarean delivery significantly increases the oflplacenta previa in subsequent
pregnancies. In our study, a statistically sigaifit association between prior
caesarean and PAS was observed (p = 0.010), coatolmp the work of Ayman
Shaamash et al., who identified prior CS as a gtpmedictor of PAS and caesarean

hysterectomy.

Antenatal Diagnosis and Imaging

Nearly 60% of cases were booked and monitored atety, while 40.63% presented
as emergency referrals. The use of Oppenheimeiteriar for ultrasound-based
classification effectively stratified risk. Classpfacenta previa showed the highest
correlation with PAS (42.86%; p = 0.0125), reinfare the predictive validity of

sonographic grading. Our experience supports tidirfgs of Flore Ann Pain et al.,
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who emphasized the value of combining ultrasound BRI in antenatal PAS

diagnosis, with MRI playing a critical confirmatorgle.

Maternal Morbidity and Surgical Outcomes

All patients underwent caesarean section, with 3%.being emergency procedures,
often precipitated by antepartum haemorrhage. Bdsip haemorrhage (PPH) was
the most frequent maternal complication, observe87.5% of patients, significantly

higher than the 22.3% pooled incidence reportedayghi Fan et al. in their meta-
analysis. Surgical interventions such as uteriteradigation (25%), internal iliac

ligation (18.75%), and hysterectomy (18.75%) weredpminantly necessitated in
PAS cases. These rates are consistent with theseilukd by Havek et al., who noted

a high proportion of elective caesarean hystereiet®in PAS management.

Despite significant haemorrhagic morbidity, no miaé¢ deaths or cases of sepsis
were recorded in this cohort. This contrasts wéthesal studies from resource-limited
settings, such as the one by Singh and Pradeepewingternal deaths and intensive
care admissions were more prevalent. The absencateinal mortality in our study

underscores the value of early diagnosis, antepagdaredness, and availability of

multidisciplinary support.

Neonatal Outcomes and NICU Admissions

Among neonates, 40.6% were of low birth weight $423), and 25% required NICU
admission. Respiratory distress syndrome (RDShensketting of prematurity was the
leading indication (87.5%). These results are mreagent with the findings of Marya
Zlotnik et al. and Walfisch et al., who reportedrizased rates of low birth weight and

NICU admissions in pregnancies complicated by pitecerevia.
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Interestingly, one neonate developed RDS despiieghleorn at term, pointing to
potential perinatal stress. While primigravida’'sosied slightly better neonatal
outcomes, the difference was not statistically iicent—echoing findings by Abdul
Ghani Nur Azurah et al., who also observed thattipalous women were at greater

risk of early delivery and poor neonatal outcomes.

Placenta Accreta Spectrum (PAS)

PAS was diagnosed in 21.88% of placenta previascas@ur study, a prevalence
comparable to figures reported by Jyotsana Sual.ednd Han Xueyan et al. These
studies emphasize the growing burden of PAS, pdatly in women with prior

uterine surgeries. All PAS cases in our study uwdat surgical management, with
100% requiring caesarean delivery and 85.7% ofscab®AS undergoing caesarean
hysterectomy. Conservative management was not piteihrdue to the severity and
anticipated surgical complexity. These findings ronir global consensus on the
importance of planned surgical intervention in P@Seduce maternal and neonatal

risk.

Additionally, our PAS subgroup experienced highansfusion rates and operative
morbidity, reinforcing the importance of anticipgtananagement, as supported by

findings from Sarker et al. and Karenn Gibbinslet a
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STRENGTHS OF THE STUDY

» Tertiary Care Setting: The study was conducted iteréiary care center
equipped with multidisciplinary support, ensuringcarate diagnosis, timely
intervention, and optimal outcomes in high-riskgsrencies.

» Systematic Antenatal Evaluation: The use of stafided imaging criteria
(Oppenheimer’s classification) and MRI for suspdcRAS cases provided
robust antenatal risk stratification.

* Complete Case Follow-Up: All cases were followerbtiyh delivery and the
immediate postpartum period, ensuring comprehensiaga capture on
maternal and neonatal outcomes.

» Clinical Relevance: The study reflects real-worldstetric challenges and
management strategies, making the findings higtgplieable to similar

healthcare settings.
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LIMITATIONS OF THE STUDY

» Single-Center Design: As the study was conducted smgle tertiary center,
the findings may not be generalizable to primargerondary care facilities or
to rural populations with limited access to imagamgl surgical expertise.

» Limited Sample Size: Although reflective of the wadtincidence, the sample
size (32 cases of placenta previa, 7 with PAS)téirtiie power for subgroup
analyses and may affect statistical significancgoime comparisons.

* Lack of Long-Term Follow-Up: Neonatal outcomes wassessed only during
the immediate postnatal period. Long-term developale and health
outcomes were not evaluated.

* No Conservative PAS Management Arm: Due to instihatl protocol or case
severity, all PAS cases were managed surgicallg. Sthdy does not explore

the feasibility or outcomes of conservative managetapproaches.
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CONCLUSION

Placenta previa and placenta accreta spectrum (RABlnue to be significant
contributors to maternal and neonatal morbidityrtipalarly in the context of
increasing cesarean delivery rates. This study dstreted that prior cesarean
section, multiparity, and advanced grades of placqmevia are key risk factors
associated with the development of PAS.

Timely antenatal diagnosis using ultrasonograptupperted by MRI in selected
cases, allowed for risk stratification and surgipatparedness, which significantly
impacted maternal outcomes. Although postpartumadndrage, blood transfusion,
and operative interventions were common, there weee maternal deaths,
underscoring the value of multidisciplinary plarmin tertiary care.

Neonatal complications primarily stemmed from pramty and low birth weight,
with NICU admissions largely attributed to respmrgt distress syndrome. These
findings reaffirm the importance of gestational agptimization and neonatal
preparedness in the management plan.

Overall, the study emphasizes the need for heigltergilance in women with prior
uterine surgeries and highlights the effectiver@ssnaging-based classification and
coordinated peripartum management in improvingiadinoutcomes. Further studies
with larger cohorts and long-term neonatal follogv-aire warranted to build upon

these findings and guide evolving clinical practice
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Annexures

ANNEXURE — | — PROFORMA

MATERNAL OUTCOMES

+ Patient Name:

e Age:  years
* Hospital ID:

+ DOA:

+ DOD:

* Gravida:

* Para:

* Abortions:

e Living:

» Death:

e previous vaginal deliveries:

* Previous LSCS:

« Number of LSCS:

» History of other uterine surgeries

» Specify surgery:

* Booking Status:

* Type of Conception:

» History of Placenta Previa in Previous Pregnancies

* Antenatal comorbidities

* Other Antenatal Complications:

History of Antepartum Hemorrhage :  yes/no

Months of amenorrhea at hemorrhage MOA
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whether presented with complains of APH  yes/n

Blood pressure: / mmHG

PR: bpm

Presentation : cephalic/breech/variable

FHS: present/absent

USG report s/o placenta previa: yes/no

Oppenheimer Classification: class l/classll/claBslass IV

Distance from 10S:

Evidence of PAS on USG : yes/no
MRI s/o PAS: yes/no

Expectant management (yes/no)
Antenatal Corticosteroids: yes/no
Tocolysis: yes/no

Mode of Delivery:

Elective/Emergency Cesarean:

Indication for Cesarean Section

term/preterm:

Gestational Age at Delivery:

Use of Additional Oxytocics:

internal iliac artery ligation:

uterine artery ligation:

Additional Hemostatic Sutures:

Pre-op HB:

pre op anemia correction:

Method of anaemia correction:
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Post-op HB:

Estimated Blood Loss (ml):

Postpartum Hemorrhage:

cause of PPH:

Blood transfusion required post operatively:

PCV:

RDP:

FFP:

SDP:

Massive transfusion required:

Parenteral iron correction:

Need for ICU Admission:

Need for Hysterectomy:

additional intra op findings:

additional complications:

need for higher antibiotics:

Sepsis

Duration of Hospital Stay:

HPR report:
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NEONATAL OUTCOMES

» Birth Weight (kilograms):

* APGAR Score (1 min):

* APGAR Score (5 min):

+« NICU Admission:

+ |ndication for NICU Admission

» condition on discharge:
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ANNEXURE -l

MASTER CHART
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