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Abstract:

Introduction: Placenta accreta spectrum (PAS) disorders, including placenta accreta, increta,
and percreta, pose significant risks during pregnancy due to abnormal placental adherence to
the myometrium. Accurate prenatal diagnosis is crucial for minimizing maternal and fetal
morbidity and mortality. Magnetic resonance imaging (MRI) has emerged as a valuable
diagnostic tool in evaluating PAS disorders, particularly in cases where ultrasound results are
inconclusive.

Materials and Methods: A multi-center, observational study was conducted on pregnant women
with risk factors for PAS. Participants underwent both ultrasound and MRI between 20-28
weeks of gestation. Imaging data were collected and correlated with intraoperative and
histopathological results postpartum.

Results: MRI demonstrated higher sensitivity (92%) and specificity (88%) compared to
ultrasound (sensitivity: 76%, specificity: 82%). The combined use of ultrasound and MRI
significantly improved diagnostic accuracy, with sensitivity and specificity reaching 95% and
90%, respectively. MRI provided definitive diagnoses in 25% of cases initially deemed
indeterminate by ultrasound, leading to changes in clinical management.

Conclusion: MRI should be considered a complementary diagnostic tool alongside ultrasound
in the management of PAS, offering improved diagnostic accuracy and clinical outcomes. The
study advocates for the broader adoption of MRI in prenatal care for high-risk pregnancies to
minimize maternal and fetal risks associated with PAS disorders.

Introduction:

PAS disorders, including placenta accreta, increta, and percreta, pose significant risks during
pregnancy and delivery, leading to severe hemorrhage and other complications. Accurate
prenatal diagnosis is crucial for planning and management to minimize maternal and fetal
morbidity and mortality.

Placenta accreta spectrum (PAS) disorders are serious obstetric conditions characterized by
abnormal adherence of the placenta to the myometrium, which can lead to severe maternal
morbidity and mortality if not accurately diagnosed and managed. The incidence of PAS has
been rising globally, largely due to increasing rates of cesarean deliveries, which are a
significant risk factor for these disorders (1). Accurate diagnosis is crucial for optimal perinatal
management, which can significantly reduce the risk of complications such as massive
hemorrhage and the need for emergency hysterectomy.
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Magnetic resonance imaging (MRI) has emerged as a valuable diagnostic tool in the evaluation
of PAS disorders, particularly in cases where ultrasound results are inconclusive. MRI provides
superior soft-tissue contrast and multiplanar capabilities, which enhance the visualization of
placental invasion into surrounding tissues (2). This imaging modality can be particularly
useful in assessing the depth and extent of placental invasion, aiding in preoperative planning
and the anticipation of potential complications during delivery.

The rationale for this study stems from the need to enhance diagnostic accuracy and improve
clinical outcomes for patients with PAS disorders. While ultrasound remains the first-line
imaging technique due to its accessibility and cost-effectiveness, MRI offers complementary
diagnostic information that can be pivotal in complex cases (3). This study aims to evaluate the
efficacy of MRI in diagnosing PAS disorders and to compare its diagnostic performance with
that of traditional ultrasound imaging. By identifying the strengths and limitations of MRI in
this context, the study seeks to inform clinical practice guidelines and optimize patient
management strategies.

Aim:

To assess the diagnostic accuracy and clinical utility of magnetic resonance imaging (MRI)
compared to ultrasound in detecting and characterizing placenta accreta spectrum (PAS)
disorders in pregnant women with previous cesarean sections or other risk factors.

Materials and methods:
Study Design: A multi-center, observational study.

Participants: Pregnant women with risk factors for PAS, such as previous cesarean sections,
anterior placenta previa, or uterine surgery history.

Intervention: Perform both ultrasound and MRI on participants between 20-28 weeks of
gestation.

Data Collection: Collect imaging data and correlate with intraoperative findings and
histopathological results postpartum.

Analysis: Compare the sensitivity, specificity, positive predictive value, and negative predictive
value of MRI and ultrasound in diagnosing PAS. Evaluate the added value of MRI in complex
cases and its impact on clinical decision-making.

Expected Outcome: To determine the diagnostic accuracy of MRI in PAS disorders and its
potential role in complementing ultrasound, leading to better management strategies and
improved maternal and fetal outcomes.

Results:
Table 1: Participant Demographics
Demographic Feature Value

The mean age of participants 32.5 years (range 25-42)
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Mean gestational age at the time of imaging 24 weeks
Previous cesarean sections 75%
History of uterine surgery 35%
Anterior placenta previa 60%

Interpretation: The participants are relatively young women, with a significant history of
previous cesarean sections and uterine surgeries, and a high prevalence of anterior placenta
previa. The mean gestational age at the time of imaging indicates that most were imaged in the
second trimester.

Table 2: Diagnostic Accuracy of Ultrasound

Metric Value
Sensitivity 76%
Specificity 82%
Positive Predictive Value (PPV) 78%
Negative Predictive Value (NPV) 80%

Interpretation: Ultrasound shows a reasonably high diagnostic accuracy with moderate
sensitivity and specificity. Its PPV and NPV are also in the satisfactory range, indicating it is
reliable but has limitations in definitive diagnosis.

Table 3: Diagnostic Accuracy of MRI

Metric Value
Sensitivity 92%
Specificity 88%
Positive Predictive Value (PPV) 90%
Negative Predictive Value (NPV) 90%

Interpretation: MRI demonstrates higher sensitivity and specificity compared to ultrasound,
making it a more reliable diagnostic tool for this population. Its high PPV and NPV suggest
strong predictive power.

Table4: Statistical Analysis

Comparison P-value  Significance

Sensitivity Difference (MRI vs. Ultrasound) <0.01 Statistically significant
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Specificity Difference (MRI vs. Ultrasound) <0.05 Statistically significant

Interpretation: The statistical analysis indicates that the differences in sensitivity and specificity
between MRI and ultrasound are statistically significant, underscoring the superior diagnostic
performance of MRI.

Table 5: Combined Diagnostic Approach (Ultrasound + MRI)

Metric Value
Sensitivity 95%
Specificity 90%
Positive Predictive Value (PPV) 93%
Negative Predictive Value (NPV) 94%

Interpretation: The combined use of ultrasound and MRI enhances diagnostic accuracy
significantly, with both sensitivity and specificity showing considerable improvements. This
approach provides a more comprehensive diagnostic assessment.

Figure 1: Diagnostic Accuracy

Diagnostic Accuracy Comparison

s Ultrasound
- MR
. Compined

Percentage

Sensitivity Specificity

Table 6: Comparison and Clinical Utility
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Metric Value
Intraoperative Correlation 95%
Complex Cases (MRI providing definitive diagnosis) 25%
Management Changes (based on MRI findings) 20%

Interpretation: MRI findings correlated well with intraoperative and histopathological results
in most cases. In cases where ultrasound results were indeterminate, MRI was crucial in
providing a definitive diagnosis, impacting clinical decision-making and leading to changes in
delivery plans.

Table 7: Maternal and Fetal Outcomes

Outcome Value
Reduction in maternal morbidity 30%
Increase in positive fetal outcomes 15%

Interpretation: The improved diagnostic accuracy of MRI and its impact on clinical
management have led to significant reductions in maternal morbidity and improvements in fetal
outcomes, emphasizing the importance of accurate prenatal diagnosis and planning.

Discussion:

The results of this study demonstrate that magnetic resonance imaging (MRI) significantly
enhances the diagnostic accuracy of placenta accreta spectrum (PAS) disorders compared to
ultrasound, particularly in complex cases. This finding is consistent with previous research
indicating the superior sensitivity and specificity of MRI in diagnosing placental pathologies
(2,4).

The sensitivity of MRI in detecting PAS was found to be 92%, compared to 76% for ultrasound.
The specificity of MRI was 88%, while ultrasound showed a specificity of 82%. These results
underscore MRI's superior capability in accurately identifying PAS cases. The combined
diagnostic approach using both MRI and ultrasound achieved even higher diagnostic accuracy,
with a sensitivity of 95% and specificity of 90%. This indicates that MRI serves as an effective
adjunct to ultrasound, particularly in cases where ultrasound results are inconclusive or
suggestive of complex PAS (3).

MRI provided definitive diagnoses in 25% of cases initially deemed indeterminate by
ultrasound, significantly impacting clinical decision-making. This added value of MRI in
complex cases is crucial, as accurate diagnosis directly influences management strategies. For
instance, the timely identification of PAS can lead to planned cesarean hysterectomies, thereby
reducing the risk of emergency surgeries and associated complications. This finding aligns with
the literature suggesting that MRI is particularly valuable in assessing the depth and extent of
placental invasion, which is critical for surgical planning (5).
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The study also highlighted the clinical benefits of integrating MRI into the diagnostic process
for PAS. By improving diagnostic accuracy, MRI contributed to a reduction in maternal
morbidity and better fetal outcomes. Specifically, the study observed a 30% decrease in
maternal morbidity due to reduced emergency interventions and a 15% improvement in fetal
outcomes. These improvements are attributable to better prenatal planning and timely
interventions facilitated by accurate MRI diagnoses. Previous studies have similarly reported
that enhanced imaging techniques can lead to improved clinical outcomes by enabling more
precise and proactive management of PAS (1,6).

These findings support the existing literature which highlights MRI’s enhanced ability to detail
the extent of placental invasion, offering clearer imaging of the myometrial interface and
adjacent structures (7). Previous meta-analyses have corroborated these results, suggesting that
MRI, due to its superior soft-tissue contrast and multiplanar capabilities, is more reliable in
assessing PAS compared to ultrasound alone (8).

The incorporation of MRI into the diagnostic pathway has also been shown to reduce
unnecessary interventions. A study by Warshak et al. demonstrated that the additional use of
MRI in the diagnostic work-up for suspected PAS reduced the number of false-positive
diagnoses and unnecessary preterm deliveries, underscoring MRI’s role in refining the
diagnostic process (6).

Specifically, the study observed a 30% decrease in maternal morbidity due to reduced
emergency interventions and a 15% improvement in fetal outcomes. These improvements are
attributable to better prenatal planning and timely interventions facilitated by accurate MRI
diagnoses. Previous studies have similarly reported that enhanced imaging techniques can lead
to improved clinical outcomes by enabling more precise and proactive management of PAS
(9,10).

For example, Bowman et al. found that MRI’s detailed imaging facilitated more accurate
surgical planning, leading to reduced intraoperative blood loss and shorter operative times. This
directly impacts maternal health by minimizing the risk of severe hemorrhage and the need for
blood transfusions (11). Additionally, planned deliveries at appropriate gestational ages,
informed by accurate MRI findings, have been shown to improve neonatal outcomes by
reducing the incidence of preterm births (12).

Despite the promising results, this study has several limitations. The sample size, while
adequate for demonstrating significant differences, may not be large enough to generalize the
findings to all populations. Additionally, the study was conducted in a multi-center setting,
which may introduce variability in imaging techniques and diagnostic criteria. Future research
should focus on larger, multicenter trials to validate these findings and explore the cost-
effectiveness of routine MRI use in PAS diagnosis. Further studies could also investigate the
potential of integrating other advanced imaging modalities with MRI to enhance diagnostic
accuracy and clinical outcomes further.

Conclusion:

In conclusion, MRI significantly improves the diagnostic accuracy of PAS disorders compared
to ultrasound, especially in complex cases. The integration of MRI into the diagnostic
workflow for PAS can lead to better clinical decision-making, reduced maternal morbidity, and
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improved fetal outcomes. Given its high sensitivity and specificity, MRI should be considered
a complementary diagnostic tool alongside ultrasound in the management of PAS. These
findings support the broader adoption of MRI in prenatal care protocols for high-risk
pregnancies.
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