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Abstract
Placenta previa poses significant risks to maternal and perinatal health, yet its management remains
challenging. This comprehensive review synthesizes current evidence on maternal and perinatal outcomes
in placenta previa, addressing its epidemiology, pathophysiology, diagnosis, and management strategies.
Placenta previa complicates pregnancies, with increasing incidence linked to factors such as advanced
maternal age and rising cesarean rates. Maternal complications, including hemorrhage and placenta accreta
spectrum disorders, pose substantial risks. At the same time, perinatal outcomes are marked by increased
rates of preterm birth, intrauterine growth restriction, and neonatal morbidity and mortality. Timely
diagnosis and appropriate management, including antenatal corticosteroids and multidisciplinary care, are
critical for optimizing outcomes. Future research should focus on improving diagnostic methods, evaluating
novel interventions, and assessing long-term neurodevelopmental outcomes. This review underscores the
importance of informed clinical practice and ongoing research efforts to enhance outcomes for women and
infants affected by placenta previa.
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Introduction And Background
Placenta previa is a condition characterized by the abnormal implantation of the placenta over or near the
internal cervical os (cervical opening), resulting in potential complications during pregnancy and childbirth.
It is often categorized based on the degree of coverage of the cervical os, ranging from marginal to complete
[1]. The incidence of placenta previa varies globally, but it is generally reported to occur in approximately
0.5-1% of pregnancies. However, its prevalence has been increasing in recent years, possibly influenced by
factors such as advanced maternal age and rising rates of cesarean deliveries [2].

Maternal and perinatal outcomes in placenta previa are of paramount importance due to the potential for
significant morbidity and mortality for both the mother and the fetus. Maternal complications may include
severe hemorrhage, placenta accreta spectrum (PAS) disorders, and the need for emergency cesarean
section, which can lead to adverse outcomes such as hysterectomy or even maternal death [3]. Similarly,
perinatal complications such as preterm birth, intrauterine growth restriction (IUGR), and neonatal
morbidity and mortality are common in pregnancies complicated by placenta previa, highlighting the critical
need for effective management strategies [4].

This comprehensive review aims to synthesize existing evidence on maternal and perinatal outcomes in
placenta previa, focusing on identifying key risk factors, understanding the underlying pathophysiology, and
evaluating current diagnostic and management approaches. By critically analyzing the literature, this review
aims to provide clinicians with a comprehensive understanding of the challenges associated with placenta
previa and highlights evidence-based interventions to optimize maternal and perinatal outcomes.
Ultimately, the review seeks to inform clinical practice and guide future research efforts to improve
outcomes for women and infants affected by placenta previa.

Review
Maternal complications associated with placenta previa
Hemorrhage

Hemorrhage in placenta previa represents a critical concern owing to the potential for substantial blood loss,
which can occur from the antenatal period through to the post-cesarean section. Placenta previa stands as a
primary cause of third-trimester hemorrhage and manifests through painless bleeding, posing life-
threatening risks for both the mother and the infant [5,6]. Patients afflicted with placenta previa face an
elevated susceptibility to intrapartum and postpartum massive blood loss, alongside an increased likelihood
of placenta accreta, a severe complication associated with maternal mortality and morbidity [7]. Several risk
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factors contribute to the propensity for hemorrhage in placenta previa, including previous cesarean section,
multiparity, advanced maternal age, history of prior placenta previa, prior uterine surgery, and smoking [7].
The prevalence of placenta previa has surged due to escalating rates of cesarean sections and advancing
maternal age, underscoring the importance of identifying risk factors and implementing appropriate
management strategies to address blood loss during delivery [7].

PAS

PAS is a broad term encompassing abnormal trophoblast invasion into the myometrium, extending at times
to or through the uterine serosa [8]. This spectrum includes placenta accreta, increta, and percreta, each
signifying different depths of invasion into the uterine wall [9,10]. In a typical pregnancy, the placenta
adheres to the inner uterine wall without penetrating it, being expected to be expelled shortly after the
baby's delivery [9]. Conversely, in individuals affected by PAS, the placenta grows within the uterine wall and
may even extend beyond it, invading neighboring organs [10]. This abnormal growth significantly heightens
the risk of life-threatening hemorrhage during attempts to remove the placenta manually [10].

The incidence of PAS is escalating, with common risk factors including prior cesarean delivery, previous
uterine surgery, and placenta previa [9]. Diagnosis typically arises from suspicions raised during routine
prenatal ultrasound, followed by confirmation through a meticulous ultrasound examination conducted by a
maternal-fetal medicine specialist [11]. Pelvic MRI is often sought to elucidate further the extent of the
placental anomaly and aid in surgical planning [11].

The management of PAS demands a multidisciplinary approach involving a team of experts well-versed in
this condition [11]. Delivery for PAS patients is typically scheduled around 34 to 35 weeks of gestation, with
hysterectomy being the standard course of action in most instances, albeit with the preservation of ovaries
being almost invariably pursued [11]. The team at the NewYork-Presbyterian (NYP)/Columbia University
Irving Medical Center (CUIMC) stands as one of the nation's most experienced in PAS management. It
actively engages in research to enhance outcomes for individuals grappling with this condition [11].

Maternal Morbidity and Mortality

Placenta previa stands as a significant contributor to bleeding episodes during the latter half of pregnancy,
delivery, and the postpartum period, presenting a complication with profound implications for maternal-
perinatal morbidity and mortality [12]. While the global incidence of placenta previa is estimated at 0.25-
0.50%, it can soar to 5.1% in regions such as the Americas and the Caribbean [13]. Hemorrhage remains the
foremost cause of maternal mortality worldwide (27%), emphasizing the public health significance of
placenta previa [13]. In 2014, Colombia reported 493 maternal deaths, with 27 attributed to first-trimester
bleeding, eight to second-trimester bleeding (one linked to placenta previa complications), and 46 to
postpartum hemorrhage [13].

Placenta previa engenders maternal morbidity, encompassing severe hemorrhage, hypovolemic shock, fetal
hypoxia, preterm labor or delivery, and neonatal health risks associated with premature birth, emergent
cesarean delivery, and the potential need for a hysterectomy if placental detachment proves problematic
[14]. Additionally, it poses a risk of blood loss for the infant and potential fatality [14]. Risk factors for
placenta previa include previous cesarean section, prior uterine surgeries (e.g., myomectomy, uterine
curettage, or manual placental removal), advanced maternal age, multiparity, multiple pregnancies, uterine
myxomatosis, smoking, assisted reproductive treatments, and ethnicity (Black or Asian) [14,15].

The management of placenta previa necessitates a multifaceted approach involving various specialties. Early
identification of risk factors and strategic management strategies promise to improve maternal and fetal
outcomes [14]. Conservative management is reserved for cases involving fertility aspirations and extensive
disease due to surgical complexity [14].

Impact on Obstetric Management

The impact of placenta previa on obstetric management is substantial, necessitating careful consideration
to achieve optimal maternal and perinatal outcomes. Placenta previa poses a heightened risk of maternal
hemorrhage, often requiring emergency peripartum hysterectomy as a lifesaving intervention [16]. The
obstetric management decisions are influenced by the particular type of placenta previa, whether it's
complete, incomplete, marginal, or low-lying [16]. Moreover, the number of prior cesarean deliveries
contributes to assessing obstetric hysterectomy risk in women with placenta previa [16].

The diagnosis of placenta previa holds significant implications for obstetric management, shaping
pregnancy care and outcomes [17]. Management objectives include monitoring placental position, ruling out
PAS disorders, minimizing bleeding risk, and determining the appropriate level of monitoring, whether
inpatient or outpatient [18]. Delivery timing assumes critical importance in placenta previa cases, with
recommendations favoring late preterm delivery between 36 weeks zero days and 37 weeks zero days of
gestation to balance bleeding risks against the dangers of prematurity [18]. For cases involving invasive
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placentations such as accreta, increta, or percreta, meticulous planning and preparation before delivery are
imperative due to their elevated mortality and morbidity rates [18].

Effective blood loss control forms a cornerstone of obstetric management in complex pregnancies, with
interventions such as balloon catheters for angiographic embolization of pelvic vessels and aortic balloon
occlusion preceding cesarean hysterectomy (C-HYST) deployed to mitigate hemorrhage [19]. C-HYST may
become unavoidable in instances of complete placenta previa coupled with a history of cesarean deliveries,
underscoring the necessity for tailored management plans based on individual patient circumstances [19].
Figure 1 shows maternal complications associated with placenta previa.

FIGURE 1: Maternal complications associated with placenta previa
Figure credit: Dr. Shreya Sahu

Perinatal complications associated with placenta previa
Preterm Birth

Preterm birth emerges as a prevalent complication linked to placenta previa, with approximately 5% of all
preterm deliveries attributed to this condition [20]. Patients with placenta previa face a notably elevated risk
of preterm birth compared to those without this condition [20,21]. Antepartum bleeding serves as a robust
predictor of preterm delivery in pregnancies complicated by placenta previa [22]. Furthermore, individuals
with placenta previa who deliver prematurely exhibit an augmented susceptibility to recurrent spontaneous
preterm birth, irrespective of placental location [23]. This risk escalates further among those delivering
preterm before 34 weeks of gestation [23]. Notably, women with placenta previa delivering prematurely,
mainly before 34 weeks of gestation, face an increased risk of recurrent spontaneous preterm birth,
regardless of placental implantation site [23]. Consequently, strict monitoring by high-risk pregnancy
specialists is advisable for these patients [23].

IUGR

Preterm birth is a prevalent complication associated with placenta previa, accounting for approximately 5%
of all preterm deliveries [20]. Patients with placenta previa exhibit a significantly heightened risk of preterm
birth compared to those without this condition [20,21]. Antepartum bleeding emerges as a robust predictor
of preterm delivery in pregnancies complicated by placenta previa [22]. Moreover, individuals with placenta
previa who deliver prematurely are at increased risk of recurrent spontaneous preterm birth, regardless of
the location of the placenta [23]. This risk is especially notable among individuals delivering before 34 weeks
of gestation [24]. Notably, women with placenta previa delivering prematurely, especially before 34 weeks of
gestation, face an elevated risk of recurrent spontaneous preterm birth, irrespective of the placental
implantation site [25]. Thus, stringent monitoring by high-risk pregnancy specialists is recommended for
these patients [25].

Neonatal Morbidity and Mortality

Neonatal morbidity and mortality, associated with placenta previa, pose significant concerns for healthcare
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providers. Studies indicate that the neonatal mortality rate is markedly higher in pregnancies complicated by
placenta previa compared to those without this condition. For instance, a study revealed a neonatal
mortality rate of 10.7 per 1,000 births in previa cases, contrasting with 2.5 per 1,000 in other pregnancies
(relative risk: 4.3; 95% confidence interval: 4.0, 4.8) [26,27]. Additionally, perinatal mortality rates are
elevated in placenta previa, with one study reporting a rate of 81 per 1,000 births [3]. The heightened risk of
neonatal morbidity and mortality stems from various factors, including preterm birth, low birth weight, birth
asphyxia, and neonatal sepsis [28]. Prematurity notably contributes to perinatal mortality, with one study
attributing 42.85% of perinatal mortality cases to prematurity [28]. Furthermore, respiratory distress
syndrome (RDS) and asphyxia also play significant roles in perinatal mortality associated with placenta
previa [28]. The literature underscores the importance of a multidisciplinary approach in managing placenta
previa and PAS disorders, with early identification of risk factors and strategic management being pivotal for
improving maternal and fetal outcomes [28]. Conservative management should be considered for cases
involving fertility desires and extensive disease due to surgical complexities [28].

Long-Term Neurodevelopmental Outcomes

The long-term neurodevelopmental outcomes of infants born with placenta previa represent an essential
area of study. Placenta previa's association with IUGR underscores its potential impact on
neurodevelopment, as IUGR has been linked to poorer outcomes, compared to infants with appropriate fetal
growth [29]. Furthermore, IUGR serves as a risk factor for emotional and behavioral disorders, with the
underlying cause of growth restriction playing a significant role in assessing the risk of adverse outcomes
[29]. Placenta accreta, often concurrent with placenta previa, introduces delivery complications and may
necessitate preterm cesarean delivery, which has been associated with an increased risk of
neurodevelopmental disorders [30]. However, a population-based study revealed that pregnancies with
placenta previa reaching term do not substantially elevate the risk of future health issues in children [30].
Nevertheless, it is crucial to acknowledge that research on the long-term neurodevelopmental outcomes of
infants born with placenta previa remains ongoing. Figure 2 shows perinatal complications associated with
placenta previa.

FIGURE 2: Perinatal complications associated with placenta previa
Figure credit: Dr. Shreya Sahu
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Diagnosis and management of placenta previa
Antenatal Diagnosis

Antenatal diagnosis is crucial in routine clinical practice for identifying life-limiting conditions and genetic
disorders, offering early intervention and management opportunities. Utilizing ultrasound, cytogenetic
tests, and MRI, antenatal diagnosis can detect approximately 90% of lethal or life-limiting conditions during
the first and second trimesters [31]. Specifically, ultrasound is a valuable tool for antenatal diagnosis of
placenta accreta, enabling the identification of invasive or adherent placenta with the absence of decidua
between the myometrium and placenta [32]. This early diagnosis of placenta accreta can mitigate peripartum
blood loss and reduce the necessity for blood transfusions [33].

Additionally, antenatal diagnosis is pivotal in identifying biliary atresia (BA), a congenital liver disease
affecting the bile ducts. While the etiology and pathogenesis of BA remain primarily unknown, certain
features can be detected during routine antenatal ultrasound examinations at various gestational ages,
including non-visualization of the fetal gallbladder (GB), cystic dilatation of the extrahepatic biliary tract,
and associated congenital anomalies [34]. Although the impact of antenatal diagnosis on surgical outcomes
for BA remains unexplored mainly, early and accurate postnatal assessments can prevent diagnostic and
surgical delays, facilitating early diagnosis and prompt portoenterostomy, thereby improving outcomes,
particularly for cystic and biliary atresia splenic malformation (BASM) subgroups [34].

Imaging Modalities

The diagnosis of placenta previa primarily relies on ultrasound, renowned as the gold standard for detecting
this condition [35]. Ultrasound is a safe, cost-effective, and accurate imaging modality, proficient in
assessing placental location and the distance between the placental edge and the internal cervical os [36].
Transvaginal ultrasonography proves particularly valuable for diagnosing placenta previa, enabling
meticulous examination of the lower uterine segment and cervix [36].

While ultrasound serves as the primary diagnostic tool, magnetic resonance imaging (MRI) may also be
employed, especially in cases where ultrasound findings are inconclusive, or when there's a high suspicion of
placenta accreta, a more invasive form of placental implantation [37]. MRI provides additional insights into
the degree of placental invasion and the relationship between the placenta and surrounding structures like
the bladder [37]. However, due to its higher cost and limited accessibility compared to ultrasound, MRI isn't
routinely utilized for diagnosing placenta previa [37].

Furthermore, ultrasound is crucial in diagnosing placenta accreta, characterized by abnormal placental
adherence to the uterine wall [37]. It aids in identifying signs of placental invasion, such as loss of the
normal hypoechoic zone between the placenta and the myometrium, increased vascularity at the placental-
myometrial interface, and focal interruptions in the myometrium [37]. MRI may also be utilized for
diagnosing placenta accreta, particularly in cases where ultrasound findings are inconclusive, or when
there's a high suspicion of more invasive forms of placental implantation like placenta increta or placenta
percreta [37].

Conservative Management vs. Surgical Interventions

The management of placenta previa encompasses two main approaches: conservative management and
surgical interventions. Conservative management involves prophylactic double bilateral ligation of uterine
arteries before placental removal, followed by tamponade using a saline-filled balloon catheter [38]. This
strategy aims to circumvent hysterectomy and safeguard the patient's future fertility [38]. Conversely,
surgical interventions typically entail C-HYST, historically the standard treatment for placenta previa [39].
However, there has been a gradual shift toward conservative management over the past decade, driven by
the desire to mitigate maternal severe morbidity and preserve fertility [39]. The choice between conservative
management and surgical interventions hinges on factors such as the extent of placental invasion, the
patient's fertility preferences, and the availability of resources and facilities for managing placenta previa
[39].

A double setup examination may be conducted when the placental location remains uncertain. Here, one
management team prepares for an uncomplicated vaginal delivery while a second team stands ready for
immediate surgery [40]. Invasive placentations, such as accreta, increta, or percreta, pose significant
mortality and morbidity risks, necessitating delivery plans that include patient-specific blood matching and
informed consent for the potential predelivery placement of balloon catheters for angiographic embolization
of pelvic vessels, as well as aortic balloon occlusion before C-HYST and other hemorrhage control measures
[40]. Consultations with specialists in obstetrics, obstetric anesthesiology, interventional radiology, surgical
oncology or general surgery, gynecologic oncology, urology, and other pertinent fields may be indispensable
for effective placenta previa management [40].

Timing and Mode of Delivery
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The timing and method of delivery for patients with placenta previa are pivotal in mitigating the risk of
maternal and fetal complications. According to the Society of Obstetricians and Gynaecologists of Canada
(SOGC) guideline, for uncomplicated complete placenta previa, scheduling delivery between 36 and 37 weeks
is advisable [17]. This recommendation stems from available data indicating that this timing minimizes
labor-related bleeding risk while reducing fetal prematurity risks [17]. However, earlier delivery might be
warranted based on individual bleeding profiles, prior bleeding history, or signs of preterm labor [40]. After
35 weeks gestation, the distance between the placental edge and internal cervical os on transvaginal
ultrasonography becomes a crucial factor in determining the delivery mode, with placental edge-to-cervical
os distances of less than 2 cm typically associated with a higher cesarean rate [40].

During cesarean delivery for placenta previa, a low transverse uterine incision is commonly preferred.
However, a vertical uterine incision may be considered in cases of an anterior placenta due to the risk of fetal
bleeding [40]. Invasive placental implantations, such as placenta accreta, increta, or percreta, represent
severe maternal complications linked with placenta previa. If a patient is deemed at increased risk for
invasive placentation, the patient and the surgical team must be adequately prepared before delivery. These
invasive placental conditions carry substantial mortality (7% with placenta accreta) and morbidity risks
(including blood infection and adjacent organ damage) [40].

Controlling blood loss is paramount in managing these complex pregnancies, with delivery plans typically
incorporating patient-matched blood and obtaining informed consent for possible predelivery placement of
balloon catheters for angiographic embolization of pelvic vessels [40]. Other hemorrhage control measures
may include B-Lynch or parallel vertical compression sutures, uterine artery ligation (O'Leary stitch), and
aortic balloon occlusion before C-HYST [40].

Evidence-based interventions and strategies for improving outcomes
Antenatal Corticosteroids (ACS)

ACS are medications administered to pregnant women anticipating preterm birth, proving highly effective in
improving outcomes for preterm newborns by reducing the incidence and mortality of infant RDS, a
potentially life-threatening condition stemming from underdeveloped lungs [41]. The benefits of ACS extend
beyond RDS, encompassing a reduction in intraventricular hemorrhage, necrotizing enterocolitis, and
systemic infections within the first two days of life [42]. Recognizing these benefits, the World Health
Organization (WHO) recommends a single course of ACS for women at risk of preterm birth (less than 34
weeks of gestation) to mitigate the risk of child mortality, irrespective of resource level [43,44].

The efficacy of ACS was initially established in a landmark randomized controlled trial employing
betamethasone in 1972 by Sir Graham Liggins and Ross [45]. ACS has since demonstrated a capacity to
decrease the risk of late miscarriages, infant deaths, RDS, intraventricular hemorrhage, necrotizing
enterocolitis, and systemic infections within the first two days of life [45]. Notably, ACS administration does
not seem to elevate the incidence of fetal membrane infection or chorioamnionitis [46]. Moreover, evidence
suggests that administering ACS to patients with preterm premature rupture of membranes (PPROM) yields
similar reductions in neonatal complications, akin to its effects on preterm birth [46]. The optimal timing
and dosing of ACS administration remain subjects of ongoing research. However, prevailing guidelines
propose that women nearing viability at delivery should be considered for ACS administration [47].

Antenatal Surveillance

Antenatal surveillance plays a pivotal role in managing placenta previa, with evidence-informed practices
guiding the optimization of surveillance protocols to enhance perinatal outcomes and minimize harm [17].
While close surveillance of fetal growth is recommended, the data regarding the association between
placenta previa and fetal growth abnormalities are inconclusive [48]. Nevertheless, maintaining vigilance,
adhering to a systematic approach, and following standardized protocols are imperative to ensure optimal
outcomes in placenta previa management [48].

The phenomenon of placental "migration" away from the internal os as the lower uterine segment develops,
underscores the dynamic nature of placental positioning. Research suggests a migration rate of
approximately 5.4 mm per week, with over 98.4% of suspected low-lying/placenta previa cases in the second
trimester resolving before delivery, typically around 26 weeks of gestation, leaving only 1.6% persisting
until term [48]. Ultrasound emerges as a critical tool for placental localization, with various techniques
available to assess the placenta, lower uterine segment, and cord insertion to screen for placenta previa [48].

Accurate identification of abnormal placentation is crucial for determining appropriate management
strategies in at-risk pregnancies and minimizing morbidity and mortality risks for both mother and child.
The management of placenta previa typically involves several interventions, including avoidance of digital
vaginal examination, delaying delivery until 36 weeks gestation and documented fetal lung maturity,
transfusion support to maintain maternal hematocrit at or above 30%, serial ultrasonography, antepartum
fetal heart rate monitoring, administration of glucocorticoids, tocolytic therapy, and elective cesarean
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section delivery [49]. Placenta previa diagnosis primarily relies on ultrasound, either during routine prenatal
appointments or following an episode of vaginal bleeding [49]. Any patient with suspected or confirmed
placenta previa and new-onset vaginal bleeding should be promptly admitted to the hospital for close
monitoring [40]. The focus of care should prioritize maternal hemodynamic stability and fetal well-being,
with ultrasound and sterile speculum examination utilized to assess the quantity and source of bleeding
[40].

Role of Multidisciplinary Team

A multidisciplinary team's involvement in managing placenta previa and PAS disorders is pivotal in
enhancing maternal and perinatal outcomes. Evidence underscores the efficacy of multidisciplinary teams in
reducing severe maternal morbidity among women with invasive placenta previa and improving outcomes
in PAS patients [39,50]. This collaborative approach entails the integration of healthcare professionals from
diverse specialties, including maternal-fetal medicine, anesthesiology, neonatology, urology, and
experienced surgeons in PAS management [50]. By leveraging the expertise of each team member, tailored
management plans can be developed for individual patients, optimizing surveillance protocols, and ensuring
readiness for both planned and unforeseen cases of PAS [50]. Research indicates that multidisciplinary teams
contribute significantly to improved maternal outcomes in PAS cases, often resulting in a higher likelihood
of uterine preservation and a reduced risk of hysterectomy [50]. Moreover, implementing checklists and
standardized procedures for C-HYST has been associated with favorable maternal outcomes, including
reduced blood loss, decreased blood transfusion requirements, and lower intensive care unit admissions [51].
This systematic approach enhances patient safety and streamlines clinical processes, promoting efficiency
and consistency in care delivery.

Conclusions
In conclusion, this comprehensive review has underscored the significant maternal and perinatal
implications associated with placenta previa. It has elucidated the heightened risks of maternal
complications, including hemorrhage and PAS disorders, alongside the increased likelihood of adverse
perinatal outcomes such as preterm birth and neonatal morbidity. These findings emphasize the critical
importance of timely diagnosis and effective management strategies in mitigating the risks posed by
placenta previa. Clinicians must remain vigilant, employ close antenatal surveillance, consider
interventions like ACS, and engage multidisciplinary teams to ensure comprehensive care. Furthermore, this
review highlights the imperative of patient education and support to facilitate informed decision-making.
Looking ahead, further research is warranted to explore novel diagnostic methods, assess the efficacy of
emerging interventions, and investigate long-term outcomes for both mothers and infants affected by
placenta previa. By advancing our understanding and refining clinical practices, we can strive to optimize
outcomes and enhance the well-being of women and infants impacted by this complex obstetric condition.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Shreya A. Sahu, Deepti Shrivastava

Acquisition, analysis, or interpretation of data:  Shreya A. Sahu, Deepti Shrivastava

Drafting of the manuscript:  Shreya A. Sahu

Critical review of the manuscript for important intellectual content:  Shreya A. Sahu, Deepti
Shrivastava

Supervision:  Deepti Shrivastava

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
I would like to express my deep appreciation for the integral role of Artificial Intelligence (AI) like

2024 Sahu et al. Cureus 16(5): e59737. DOI 10.7759/cureus.59737 7 of 9

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Grammarly and ChatGPT in completing this research paper. Incorporating AI technologies has significantly
elevated the efficiency and depth of our analysis, adding a layer of sophistication to our study. By utilizing
advanced algorithms and machine learning techniques, we were able to process extensive datasets with
unprecedented speed, allowing for a more comprehensive exploration of intricate patterns and trends.

References
1. Placenta previa and placenta abruptio. (2024). Accessed: April 20, 2024:

http://www.glowm.com/article/heading/vol-10--common-obstetric-conditions--placenta-previa-and-
placenta-abruption/id/4....

2. Jansen CH, Kastelein AW, Kleinrouweler CE, Van Leeuwen E, De Jong KH, Pajkrt E, Van Noorden CJ:
Development of placental abnormalities in location and anatomy . Acta Obstet Gynecol Scand. 2020, 99:983-
93. 10.1111/aogs.13834

3. Fan D, Rao J, Lin D, et al.: Anesthetic management in cesarean delivery of women with placenta previa: a
retrospective cohort study. BMC Anesthesiol. 2021, 21:247. 10.1186/s12871-021-01472-w

4. Kassem GA, Alzahrani AK: Maternal and neonatal outcomes of placenta previa and placenta accreta: three
years of experience with a two-consultant approach. Int J Womens Health. 2013, 5:803-10.
10.2147/IJWH.S53865

5. Placenta previa. (2024). Accessed: April 20, 2024: https://emedicine.medscape.com/article/262063-
overview.

6. Hasegawa J, Nakamura M, Hamada S, Matsuoka R, Ichizuka K, Sekizawa A, Okai T: Prediction of hemorrhage
in placenta previa. Taiwan J Obstet Gynecol. 2012, 51:3-6. 10.1016/j.tjog.2012.01.002

7. Park HS, Cho HS: Management of massive hemorrhage in pregnant women with placenta previa . Anesth
Pain Med (Seoul). 2020, 15:409-16. 10.17085/apm.20076

8. Poljak B, Khairudin D, Wyn Jones N, Agten AK: Placenta accreta spectrum: diagnosis and management.
Obstet Gynaecol Reprod Med. 2023, 33:232-8. 10.1016/j.ogrm.2023.05.004

9. Liu X, Wang Y, Wu Y, Zeng J, Yuan X, Tong C, Qi H: What we know about placenta accreta spectrum (PAS) .
Eur J Obstet Gynecol Reprod Biol. 2021, 259:81-9. 10.1016/j.ejogrb.2021.02.001

10. Placenta accreta spectrum (PAS). (2022). Accessed: April 20, 2024:
https://www.columbiadoctors.org/specialties/obstetrics-gynecology/our-centers/columbia-mothers-
center/our-services/pl....

11. Del Negro V, Aleksa N, Galli C, et al.: Ultrasonographic diagnosis of placenta accreta spectrum (PAS)
disorder: ideation of an ultrasonographic score and correlation with surgical and neonatal outcomes.
Diagnostics (Basel). 2020, 11:23. 10.3390/diagnostics11010023

12. Ananth CV, Smulian JC, Vintzileos AM: The effect of placenta previa on neonatal mortality: a population-
based study in the United States, 1989 through 1997. Am J Obstet Gynecol. 2003, 188:1299-304.
10.1067/mob.2003.76

13. Cresswell JA, Ronsmans C, Calvert C, Filippi V: Prevalence of placenta praevia by world region: a systematic
review and meta-analysis. Trop Med Int Health. 2013, 18:712-24. 10.1111/tmi.12100

14. Alsammani MA, Nasralla K: Fetal and maternal outcomes in women with major placenta previa among
sudanese women: a prospective cross-sectional study. Cureus. 2021, 13:e14467. 10.7759/cureus.14467

15. Han X, Guo Z, Yang X, Yang H, Ma J: Association of placenta previa with severe maternal morbidity among
patients with placenta accreta spectrum disorder. JAMA Netw Open. 2022, 5:e2228002.
10.1001/jamanetworkopen.2022.28002

16. Daskalakis G, Simou M, Zacharakis D, et al.: Impact of placenta previa on obstetric outcome . Int J Gynaecol
Obstet. 2011, 114:238-41. 10.1016/j.ijgo.2011.03.012

17. Jain V, Bos H, Bujold E: Guideline No. 402: diagnosis and management of placenta previa . J Obstet Gynaecol
Can. 2020, 42:906-17. 10.1016/j.jogc.2019.07.019

18. Anderson-Bagga FM, Sze A: Placenta previa. StatPearls [Internet]. StatPearls Publishing, Treasure Island
(FL); 2024.

19. Cho SB, Hong SJ, Lee S, et al.: Preoperative prophylactic balloon-assisted occlusion of the internal iliac
arteries in the management of placenta increta/percreta. Medicina. 2020, 56:368.
10.3390/medicina56080368

20. Erez O, Novack L, Kleitman V, Erez-Weiss I, Weisel RB, Dukler D, Mazor M: 517: Preterm delivery due to
placenta previa is an independent risk factor for preterm birth in subsequent pregnancy. Am J Obstet
Gynecol. 2011, 204:206. 10.1016/j.ajog.2010.10.536

21. Sekiguchi A, Nakai A, Kawabata I, Hayashi M, Takeshita T: Type and location of placenta previa affect
preterm delivery risk related to antepartum hemorrhage. Int J Med Sci. 2013, 10:1683-8. 10.7150/ijms.6416

22. Fishman SG, Chasen ST, Maheshwari B: Risk factors for preterm delivery with placenta previa . J Perinat
Med. 2011, 40:39-42. 10.1515/JPM.2011.125

23. Erez O, Novack L, Klaitman V, Erez-Weiss I, Beer-Weisel R, Dukler D, Mazor M: Early preterm delivery due
to placenta previa is an independent risk factor for a subsequent spontaneous preterm birth. BMC
Pregnancy Childbirth. 2012, 12:82. 10.1186/1471-2393-12-82

24. Intrauterine growth restriction. (2024). Accessed: April 2, 2024:
https://medlineplus.gov/ency/article/001500.htm.

25. Intrauterine growth restriction (IUGR) (for parents) . (2024). Accessed: April 20, 2024:
https://kidshealth.org/en/parents/iugr.html.

26. Intrauterine growth restriction: causes, symptoms & treatment . (2024). Accessed: April 20, 2024:
https://my.clevelandclinic.org/health/diseases/24017-intrauterine-growth-restriction.

27. Thorn SR, Rozance PJ, Brown LD, Hay WW: The intrauterine growth restriction phenotype: fetal adaptations
and potential implications for later life insulin resistance and diabetes. Semin Reprod Med. 2011, 29:225-36.
10.1055/s-0031-1275516

28. Chattopadhyay S, Majumder S, Patra KK, Kamal AHM: Perinatal mortality of placenta previa: a 1-year
retrospective study. Int J Reprod Contracept Obstet Gynecol. 2019, 8:31-4. 10.18203/2320-

2024 Sahu et al. Cureus 16(5): e59737. DOI 10.7759/cureus.59737 8 of 9

http://www.glowm.com/article/heading/vol-10--common-obstetric-conditions--placenta-previa-and-placenta-abruption/id/413763
http://www.glowm.com/article/heading/vol-10--common-obstetric-conditions--placenta-previa-and-placenta-abruption/id/413763
https://dx.doi.org/10.1111/aogs.13834
https://dx.doi.org/10.1111/aogs.13834
https://dx.doi.org/10.1186/s12871-021-01472-w
https://dx.doi.org/10.1186/s12871-021-01472-w
https://dx.doi.org/10.2147/IJWH.S53865
https://dx.doi.org/10.2147/IJWH.S53865
https://emedicine.medscape.com/article/262063-overview
https://emedicine.medscape.com/article/262063-overview
https://dx.doi.org/10.1016/j.tjog.2012.01.002
https://dx.doi.org/10.1016/j.tjog.2012.01.002
https://dx.doi.org/10.17085/apm.20076
https://dx.doi.org/10.17085/apm.20076
https://dx.doi.org/10.1016/j.ogrm.2023.05.004
https://dx.doi.org/10.1016/j.ogrm.2023.05.004
https://dx.doi.org/10.1016/j.ejogrb.2021.02.001
https://dx.doi.org/10.1016/j.ejogrb.2021.02.001
https://www.columbiadoctors.org/specialties/obstetrics-gynecology/our-centers/columbia-mothers-center/our-services/placenta-accreta-spectrum-pas
https://www.columbiadoctors.org/specialties/obstetrics-gynecology/our-centers/columbia-mothers-center/our-services/placenta-accreta-spectrum-pas
https://dx.doi.org/10.3390/diagnostics11010023
https://dx.doi.org/10.3390/diagnostics11010023
https://dx.doi.org/10.1067/mob.2003.76
https://dx.doi.org/10.1067/mob.2003.76
https://dx.doi.org/10.1111/tmi.12100
https://dx.doi.org/10.1111/tmi.12100
https://dx.doi.org/10.7759/cureus.14467
https://dx.doi.org/10.7759/cureus.14467
https://dx.doi.org/10.1001/jamanetworkopen.2022.28002
https://dx.doi.org/10.1001/jamanetworkopen.2022.28002
https://dx.doi.org/10.1016/j.ijgo.2011.03.012
https://dx.doi.org/10.1016/j.ijgo.2011.03.012
https://dx.doi.org/10.1016/j.jogc.2019.07.019
https://dx.doi.org/10.1016/j.jogc.2019.07.019
https://pubmed.ncbi.nlm.nih.gov/30969640/
https://dx.doi.org/10.3390/medicina56080368
https://dx.doi.org/10.3390/medicina56080368
https://dx.doi.org/10.1016/j.ajog.2010.10.536
https://dx.doi.org/10.1016/j.ajog.2010.10.536
https://dx.doi.org/10.7150/ijms.6416
https://dx.doi.org/10.7150/ijms.6416
https://dx.doi.org/10.1515/JPM.2011.125
https://dx.doi.org/10.1515/JPM.2011.125
https://dx.doi.org/10.1186/1471-2393-12-82
https://dx.doi.org/10.1186/1471-2393-12-82
https://medlineplus.gov/ency/article/001500.htm
https://medlineplus.gov/ency/article/001500.htm
https://kidshealth.org/en/parents/iugr.html
https://kidshealth.org/en/parents/iugr.html
https://my.clevelandclinic.org/health/diseases/24017-intrauterine-growth-restriction
https://my.clevelandclinic.org/health/diseases/24017-intrauterine-growth-restriction
https://dx.doi.org/10.1055/s-0031-1275516
https://dx.doi.org/10.1055/s-0031-1275516
https://dx.doi.org/10.18203/2320-1770.ijrcog20185090
https://dx.doi.org/10.18203/2320-1770.ijrcog20185090


1770.ijrcog20185090
29. Rogers EE, Piecuch RE: Neurodevelopmental outcomes of infants who experience intrauterine growth

restriction. Neoreviews. 2009, 10:100-12. 10.1542/neo.10-3-e100
30. Kundu S, Maurer SV, Stevens HE: Future horizons for neurodevelopmental disorders: placental mechanisms .

Front Pediatr. 2021, 9:653230. 10.3389/fped.2021.653230
31. Breeze AC, Lees CC: Antenatal diagnosis and management of life-limiting conditions . Semin Fetal Neonatal

Med. 2013, 18:68-75. 10.1016/j.siny.2012.09.004
32. Comstock CH, Bronsteen RA: The antenatal diagnosis of placenta accreta . BJOG. 2014, 121:171-81.

10.1111/1471-0528.12557
33. Tikkanen M, Paavonen J, Loukovaara M, Stefanovic V: Antenatal diagnosis of placenta accreta leads to

reduced blood loss. Acta Obstet Gynecol Scand. 2011, 90:1140-6. 10.1111/j.1600-0412.2011.01147.x
34. Parolini F, Pecorelli S, Stern MV, Montanaro B, Siano E, Boroni G, Alberti D: Antenatal diagnosis of biliary

atresia: a narrative review. Pediatric Medicine. 2020, 3:1-6. 10.21037/pm-20-60
35. Findeklee S, Costa SD: Placenta accreta and total placenta previa in the 19th week of pregnancy .

Geburtshilfe Frauenheilkd. 2015, 75:839-43. 10.1055/s-0035-1557763
36. Ishibashi H, Miyamoto M, Shinmoto H, et al.: Applicability of ultrasonography for detection of marginal

sinus placenta previa. Medicine. 2021, 100:e24253. 10.1097/MD.0000000000024253
37. Algebally AM, Yousef RR, Badr SS, Al Obeidly A, Szmigielski W, Al Ibrahim AA: The value of ultrasound and

magnetic resonance imaging in diagnostics and prediction of morbidity in cases of placenta previa with
abnormal placentation. Pol J Radiol. 2014, 79:409-16. 10.12659/PJR.891252

38. Ferrazzani S, Guariglia L, Triunfo S, Caforio L, Caruso A: Conservative management of placenta previa-
accreta by prophylactic uterine arteries ligation and uterine tamponade. Fetal Diagn Ther. 2009, 25:400-3.
10.1159/000236154

39. Kondoh E, Kawasaki K, Chigusa Y, Mogami H, Ueda A, Kawamura Y, Konishi I: Optimal strategies for
conservative management of placenta accreta: a review of the literature. Hypertension Res Preg. 2015, 3:19-
27. 10.14390/jsshp.3.19

40. Placenta previa treatment & management. (2024). Accessed: April 20, 2024:
https://emedicine.medscape.com/article/262063-treatment?form=fpf.

41. McDougall AR, Aboud L, Lavin T, et al.: Effect of antenatal corticosteroid administration-to-birth interval
on maternal and newborn outcomes: a systematic review. eClinicalMedicine. 2023, 58:101916.
10.1016/j.eclinm.2023.101916

42. McGoldrick E, Stewart F, Parker R, Dalziel SR: Antenatal corticosteroids for accelerating fetal lung
maturation for women at risk of preterm birth. Cochrane Database Syst Rev. 2020, 12:CD004454.
10.1002/14651858.CD004454.pub4

43. WHO ACTION Trials Collaborators: The World Health Organization antenatal corticosteroids for improving
outcomes in preterm newborns (Action-III) trial: study protocol for a multi-country, multi-centre, double-
blind, three-arm, placebo-controlled, individually randomized trial of antenatal corticosteroids for women at
high probability of late preterm birth in hospitals in low-resource countries. Trials. 2024, 25:258.
10.1186/s13063-024-07941-0

44. Saito K, Nishimura E, Ota E, et al.: Antenatal corticosteroids in specific groups at risk of preterm birth: a
systematic review. BMJ Open. 2023, 13:e065070. 10.1136/bmjopen-2022-065070

45. Corticosteroids' effect on fetal lung maturation (1972), by Sir Graham Collingwood Liggins and Ross Howie .
(2024). Accessed: April 20, 2024: https://embryo.asu.edu/pages/corticosteroids-effect-fetal-lung-
maturation-1972-sir-graham-collingwood-liggins-and-ross.

46. Tita AT, Andrews WW: Diagnosis and management of clinical chorioamnionitis . Clin Perinatol. 2010,
37:339-54. 10.1016/j.clp.2010.02.003

47. Wynne K, Rowe C, Delbridge M, et al.: Antenatal corticosteroid administration for foetal lung maturation .
F1000Res. 2020, 9:1000. 10.12688/f1000research.20550.1

48. Abu-Rustum RS: Placenta previa: practical approach to sonographic evaluation and management .
Contemporary OB/GYN J. 2019, 64:1-6.

49. Mabie WC: Placenta previa. Clin Perinatol. 1992, 19:425-35.
50. Einerson BD, Silver RM: Multidisciplinary teams in the management of placenta accreta spectrum disorders .

Curr Obstet Gynecol Rep. 2019, 8:80-5. 10.1007/s13669-019-00264-x
51. Young H, Ehrig JC, Hammonds K, Hofkamp MP: Effect of a placenta accreta spectrum multidisciplinary team

and checklist on maternal outcomes for planned hysterectomy at time of cesarean delivery. Proc (Bayl Univ
Med Cent). 2022, 35:755-8. 10.1080/08998280.2022.2109113

2024 Sahu et al. Cureus 16(5): e59737. DOI 10.7759/cureus.59737 9 of 9

https://dx.doi.org/10.1542/neo.10-3-e100
https://dx.doi.org/10.1542/neo.10-3-e100
https://dx.doi.org/10.3389/fped.2021.653230
https://dx.doi.org/10.3389/fped.2021.653230
https://dx.doi.org/10.1016/j.siny.2012.09.004
https://dx.doi.org/10.1016/j.siny.2012.09.004
https://dx.doi.org/10.1111/1471-0528.12557
https://dx.doi.org/10.1111/1471-0528.12557
https://dx.doi.org/10.1111/j.1600-0412.2011.01147.x
https://dx.doi.org/10.1111/j.1600-0412.2011.01147.x
https://dx.doi.org/10.21037/pm-20-60
https://dx.doi.org/10.21037/pm-20-60
https://dx.doi.org/10.1055/s-0035-1557763
https://dx.doi.org/10.1055/s-0035-1557763
https://dx.doi.org/10.1097/MD.0000000000024253
https://dx.doi.org/10.1097/MD.0000000000024253
https://dx.doi.org/10.12659/PJR.891252
https://dx.doi.org/10.12659/PJR.891252
https://dx.doi.org/10.1159/000236154
https://dx.doi.org/10.1159/000236154
https://dx.doi.org/10.14390/jsshp.3.19
https://dx.doi.org/10.14390/jsshp.3.19
https://emedicine.medscape.com/article/262063-treatment?form=fpf
https://emedicine.medscape.com/article/262063-treatment?form=fpf
https://dx.doi.org/10.1016/j.eclinm.2023.101916
https://dx.doi.org/10.1016/j.eclinm.2023.101916
https://dx.doi.org/10.1002/14651858.CD004454.pub4
https://dx.doi.org/10.1002/14651858.CD004454.pub4
https://dx.doi.org/10.1186/s13063-024-07941-0
https://dx.doi.org/10.1186/s13063-024-07941-0
https://dx.doi.org/10.1136/bmjopen-2022-065070
https://dx.doi.org/10.1136/bmjopen-2022-065070
https://embryo.asu.edu/pages/corticosteroids-effect-fetal-lung-maturation-1972-sir-graham-collingwood-liggins-and-ross
https://embryo.asu.edu/pages/corticosteroids-effect-fetal-lung-maturation-1972-sir-graham-collingwood-liggins-and-ross
https://dx.doi.org/10.1016/j.clp.2010.02.003
https://dx.doi.org/10.1016/j.clp.2010.02.003
https://dx.doi.org/10.12688/f1000research.20550.1
https://dx.doi.org/10.12688/f1000research.20550.1
https://www.contemporaryobgyn.net/view/placenta-previa-practical-approach-sonographic-evaluation-and-management
https://pubmed.ncbi.nlm.nih.gov/1617885/
https://dx.doi.org/10.1007/s13669-019-00264-x
https://dx.doi.org/10.1007/s13669-019-00264-x
https://dx.doi.org/10.1080/08998280.2022.2109113
https://dx.doi.org/10.1080/08998280.2022.2109113

	Maternal and Perinatal Outcomes in Placenta Previa: A Comprehensive Review of Evidence
	Abstract
	Introduction And Background
	Review
	Maternal complications associated with placenta previa
	FIGURE 1: Maternal complications associated with placenta previa

	Perinatal complications associated with placenta previa
	FIGURE 2: Perinatal complications associated with placenta previa

	Diagnosis and management of placenta previa
	Evidence-based interventions and strategies for improving outcomes

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


