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Abstract

Introduction. The rising global incidence of cesarean deliveries has led to elevated abnormal placentation, particularly 
placenta accreta spectrum (PAS) disorders. These conditions represent serious obstetric complications with high risks for 
both maternal and fetal morbidity and mortality. 

Аim: to analyze a clinical case of placenta increta with deep invasion, highlighting the diagnostic value of advanced 
ultrasonographic techniques. 

Case presentation. A 29-year-old pregnant woman with a history of three cesarean sections (2014, 2017, and 2025) and 
prominent somatic comorbidities (chronic pyelonephritis and urolithiasis) underwent routine antenatal ultrasound screenings 
at 8, 12, 20, 23, and 28+6 weeks of gestation. Standard transvaginal and transabdominal sonographic techniques were used. 
After sonographic suspicion of placenta increta, magnetic resonance imaging (MRI) was performed for verification. Final 
diagnosis was confirmed intraoperatively and through histopathological analysis. Ultrasound revealed signs consistent with 
PAS type 2 (placenta increta): marked thinning of the myometrium, dilated lacunae, retroplacental hypervascularization, and 
placental bulging. At 28+6 weeks, transvaginal sonography detected further invasion into the cervical canal (PAS 3a). Color 
Doppler imaging revealed vascular "rail signs," indicating deep invasion. MRI confirmed complete placenta previa with 
abnormal tissue growth into the uterine scar and myometrial layers. This case demonstrates the effectiveness of modern 
ultrasonography and Doppler imaging in the early identification and classification of PAS disorders. Although previous 
publications emphasized limitations in determining invasion depth via ultrasound, this report highlights its diagnostic 
reliability, especially when complemented by MRI. Early diagnosis is essential for surgical planning and improving perinatal 
outcomes. 

Conclusion. Ultrasound primarily combined with color Doppler imaging, provides a reliable and non-invasive means for 
diagnosing PAS disorders. In this case, the identification of specific Doppler features – particularly the "rail sign" representing 
vascular bridging between the myometrium and serosa – proved critical for diagnosing placenta increta. These findings 
highlight a potential for advanced Doppler markers in improving antenatal detection and surgical planning. Integrating such 
diagnostic techniques into routine care can markedly improve maternal and fetal outcomes in high-risk pregnancies.

Keywords: placenta accreta spectrum, placenta increta, ultrasound, Doppler, magnetic resonance imaging, MRI, cesarean 
section, abnormal placentation, maternal morbidity
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Роль современной ультрасонографии в антенатальной диагностике 
врастания плаценты: клинический случай

Е. Элиава1,2, Т. Верулава3,4
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Резюме

Введение. Рост числа кесаревых сечений во всем мире привел к увеличению количества аномалий плацентации, 
в частности нарушений, связанных с приращением плаценты (ПП). Эти состояния представляют собой серьезные 
акушерские осложнения, сопряженные с высоким риском заболеваемости и смертности как матери, так и плода.

Цель: проанализировать клинический случай ПП с глубокой инвазией и подчеркнуть диагностическую ценность 
современных ультразвуковых методов.

Клинический случай. 29-летняя беременная с тремя кесаревыми сечениями в анамнезе (в 2014, 2017 и 2025 гг.) 
и сопутствующими соматическими заболеваниями (хронический пиелонефрит и мочекаменная болезнь) прошла 
плановое дородовое ультразвуковое исследование (УЗИ) на 8, 12, 20, 23 и 28+6 неделях беременности. Исполь-
зовались стандартные трансвагинальные и трансабдоминальные методы ультразвуковой диагностики. При подо-
зрении на ПП по данным УЗИ для подтверждения была проведена магнитно-резонансная томография (МРТ). 
Окончательный диагноз был подтвержден во время операции и с помощью гистопатологического анализа. УЗИ 
выявило признаки, соответствующие ПП 2-го типа (placenta increta): выраженное истончение миометрия, расши-
ренные лакуны, ретроплацентарная гиперваскуляризация и выпячивание плаценты. На сроке 28+6 недель транс-
вагинальное УЗИ выявило дальнейшее проникновение в цервикальный канал (предлежание плаценты 3а). Цвет-
ное доплеровское картирование выявило сосудистые «рельсы», указывающие на глубокое проникновение. МРТ 
подтвердила полное предлежание плаценты с аномальным разрастанием тканей в рубце на матке и в слоях 
миометрия. Этот случай демонстрирует эффективность современного УЗИ и доплерографии в ранней диагно-
стике и классификации предлежания плаценты. Хотя в предыдущих публикациях подчеркивались ограничения 
в определении глубины инвазии с помощью УЗИ, в этом отчете подчеркивается его диагностическая надежность, 
особенно в сочетании с МРТ. Ранняя диагностика необходима для планирования хирургического вмешательства 
и улучшения перинатальных исходов.

Заключение. УЗИ, особенно в сочетании с цветовым доплеровским картированием, является надежным и неин-
вазивным методом диагностики нарушений, связанных с ПП. В данном случае выявление специфических допле-
ровских признаков, в частности «рельсового знака», представляющего собой сосудистое соединение между 
миометрием и серозной оболочкой, сыграло решающую роль в диагностике ПП. Эти результаты подчеркивают 
потенциал современных доплеровских маркеров в улучшении пренатальной диагностики и планировании хирур-
гического вмешательства. Внедрение таких методов диагностики в стандартную медицинскую практику может 
значительно улучшить состояние матери и плода при беременности с высоким риском

Ключевые слова: приращение плаценты, приращение плодного яйца, ультразвуковое исследование, доплерогра-
фия, магнитно-резонансная томография, МРТ, кесарево сечение, аномальное прикрепление плаценты, материн-
ская заболеваемость

Для цитирования: Элиава Е., Верулава Т. Роль современной ультрасонографии в антенатальной диагностике 
врастания плаценты: клинический случай. Акушерство, Гинекология и Репродукция. 2026;20(1):220–228. https://
doi.org/10.17749/2313-7347/ob.gyn.rep.2025.677.

Introduction / Введение

Placenta accreta is a severe pregnancy complication 
that occurs when placental tissue and blood vessels ab-
normally invade the uterine wall. The history of placenta 
accreta dates back more than a century. The earliest case 
documented in 1890 is reported from Tübingen, Germany, 
in 1890. Later, in 1937, C. Irving and A.T. Hertig published 

the first comprehensive case series, providing a syste
matic description and classification of abnormal placental 
adherence [1]. While earlier single case reports existed, 
their work laid the foundation for clinical recognition and 
standardization of the diagnosis.

In recent years, the terminology and classification of 
this pathology was revised. The term Placenta Accreta 
Spectrum (PAS) is now globally accepted and encom-
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Основные моменты

Что уже известно об этой теме?

► �Патологии спектра приращения плаценты (PAS) тесно 
связаны с предыдущим кесаревым сечением и предлежа-
нием плаценты; их частота растет параллельно увеличению 
числа кесаревых сечений.

► �Ультразвуковое исследование (УЗИ), особенно с примене-
нием цветового доплеровского картирования, является 
основным методом антенатальной диагностики PAS, 
однако дифференциация accreta, increta и percreta остается 
сложной задачей.

► �Магнитно-резонансная томография (МРТ) используется как 
дополнительный метод в сложных или сомнительных 
случаях, особенно при заднем расположении плаценты или 
подозрении на глубокую инвазию в соседние органы.

Что нового дает статья?

► �Раннее выявление признака «рельсы» при цветовом допле-
ровском картировании стало первым маркером placenta 
increta, что позже было подтверждено МРТ и гистопатоло-
гическим анализом.

► �Серийное ультразвуковое наблюдение с 8 до 28+6 недель 
позволило задокументировать прогрессирование инвазии 
плаценты, что дает практические ориентиры для ведения 
беременных группы высокого риска.

► �Интеграция доплеровских маркеров с результатами МРТ 
повысила точность диагностики, показав их ценность 
в планировании родоразрешения и улучшении исходов для 
матери.

Как это может повлиять на клиническую практику 
в обозримом будущем?
► �Регулярное использование доплеровских маркеров, таких 

как признак «рельсы», в скрининге PAS может обеспечить 
более раннее и надежное выявление аномальной плацента-
ции.

► �Протоколы серийного ультразвукового мониторинга могут 
улучшить стратификацию риска, оптимизировать планиро-
вание родоразрешения и снизить количество экстренных 
вмешательств у пациенток группы высокого риска.

► �Сочетание данных УЗИ и МРТ может сформировать более 
стандартизированный диагностический алгоритм, повыша-
ющий готовность к операции и улучшающий исходы для 
матери и плода.

Highlights

What is already known about this subject?

► �Placenta accreta spectrum (PAS) disorders are strongly associ-
ated with prior cesarean delivery and placenta previa, with 
incidence rising in parallel with increasing cesarean section 
rates.

► �Ultrasound, especially with color Doppler, is the primary 
imaging modality for antenatal PAS diagnosis; however, diffe
rentiating between placenta accreta, increta, and percreta 
remains challenging.

► �Magnetic resonance imaging (MRI) serves as a complementary 
tool in complex or inconclusive cases, particularly in posterior 
placenta or suspected deep invasion into adjacent organs.

What are the new findings?

► �Early identification of the “rail sign” on color Doppler provided 
an initial marker of placenta increta, later confirmed by MRI and 
histopathology.

► �Serial ultrasound monitoring from 8 to 28+6 weeks of gestation 
documented the progression of placental invasion, offering 
practical guidance for clinicians managing high-risk pregnan-
cies.

► �The integration of Doppler markers with MRI findings rein-
forced diagnostic accuracy, demonstrating their combined 
value in planning delivery strategies and improving maternal 
outcomes.

How might it impact on clinical practice in the foreseeable 
future?
► �Routine incorporation of Doppler markers, such as the “rail 

sign,” into PAS screening may allow earlier and more reliable 
detection of abnormal placentation.

► �Serial ultrasound monitoring protocols could improve risk 
stratification, guide delivery planning, and reduce emergency 
interventions in high-risk pregnancies.

► �Combining ultrasound and MRI findings may establish a more 
standardized diagnostic route, optimizing surgical prepa
redness and improving maternal-fetal outcomes.

passes a range of abnormal placental adherence and in-
vasion, including placenta accreta, increta, and percreta 
[2]. PAS disorders have become more prevalent alongside 
the global rise in cesarean deliveries, posing serious risks 
to both maternal and fetal health.

Etiological factors and risk stratification / 
Этиологические факторы 
и стратификация риска

PAS disorders are multifactorial in origin and are 
strongly associated with defective decidualization and 
excessive trophoblastic invasion. Normally, the decidua 
basalis provides a protective barrier that prevents chori-
onic villi from invading the myometrium. When this bar-
rier lacks or underdeveloped, commonly due to previous 

uterine surgeries such as cesarean section, myomectomy, 
or curettage, the placenta may penetrate the myometrium 
pathologically [3].

Established risk factors for PAS include:
• multiple prior cesarean sections (with risk increasing 

with each subsequent operation);
• placenta previa, particularly overlying a uterine scar;
• advanced maternal age (≥ 35 years);
• uterine curettage or dilation and evacuation;
• assisted reproductive technologies (ART);
• uterine anomalies or intrauterine adhesions (e.g., 

Asherman’s syndrome).
These factors often overlap, increasing the overall 

risk. In the current case, the patient's history of mul-
tiple cesarean deliveries, placenta previa, and chronic 
urological conditions referred her to a high-risk cate-
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gory. Identifying such risk factors is essential for early 
diagnosis, appropriate imaging, and planning delivery in 
specialized centers.

The classification / Классификация
The traditional PAS classification used widely for many 

years is based on assessing the depth of chorionic villi 
invasion [4]:

• placenta accreta – superficial attachment of chorionic 
villi to the myometrium without penetration;

• placenta increta – deep invasion into the myometrium, 
disrupting its structure;

• placenta percreta – invasion through the entire myo-
metrial thickness, potentially extending to the serosa, 
parametrium, peritoneum, or adjacent organs (e.g., blad-
der, intestines).

The currently accepted PAS classification was pro-
posed by the International Federation of Gynecology and 
Obstetrics (FIGO), which includes [5]:

• PAS 1 – abnormally adherent placenta (creta);
• PAS 2 – abnormally invasive placenta (increta);
• PAS 3 – deeply invasive placenta (percreta).
The precise PAS etiopathogenesis remains under in-

vestigation. One hypothesis links PAS to defective deci
dual formation (e.g., lacked decidua basalis or underde-
veloped fibrinoid layer), abnormal vascular remodeling 
during pregnancy, and excessive trophoblastic invasion, 
particularly following prior uterine surgery.

Placental adherence may be:
• complete – involving the entire area of implantation;
• partial – affecting localized zones.
Over the past four decades, cesarean section rates 

have risen by over 20 %, while PAS cases have increased 
tenfold [6]. The prevalence of PAS varies between 1 in 
500 to 1 in 10,000 deliveries, with complete placental in-
vasion being particularly rare – around 1 in 24,506 births 
[7, 8]. Among PAS cases: accreta accounts for 60–75 %, 
increta for 15–20 %, and percreta for 5–10 %.

Diagnostic challenges and controversies / Проблемы 
диагностики и спорные вопросы

Despite ultrasound being the primary tool for PAS 
detection, distinguishing between placenta accreta, in-
creta, and percreta remains challenging using grayscale 
imaging alone. Depth of invasion is difficult to assess 
due to overlapping sonographic features and variation 
in interpretation. Classic markers such as placental la-
cunae, myometrial thinning, and loss of the retroplacen-
tal clear zone are helpful but not specific, especially in 
early gestation.

Color Doppler imaging and emerging signs such as 
the “rail sign” (vascular bridging between placenta and 
adjacent tissues) improve diagnostic precision. However, 
these findings are not yet standardized and require ope
rator experience and high-resolution equipment. Likewise, 
advanced tools like 3D power Doppler and shear-wave 

elastography are being explored but are not yet widely 
adopted into routine clinical protocols. Unlike most pre-
viously reported cases, current report highlights the diag-
nostic contribution of the "rail sign" on color Doppler as 
an early marker of placenta increta, verified later by MRI. 
To our knowledge, such a detailed correlation between 
Doppler vascular markers and intraoperative findings has 
been rarely documented.

The present case contributes to this field by demon-
strating the practical value of vascular Doppler markers 
for diagnosing placenta increta and early signs of PAS 3a.

Developing diagnostics / Развитие диагностики
Historically, PAS was only diagnosed postnatally upon 

complicated placental separation or postpartum hemor-
rhage, as seen in early reports by Forster, Irving, and Her-
tig. Today, ultrasound is the primary modality for antenatal 
detection [9–12].

The meta-analysis by D’Antonio et al. assessing 3,070 
high-risk pregnancies, demonstrated that ultrasound sen-
sitivity and specificity comprised 90.72 % and 96.94 %, 
respectively, for PAS diagnosis [13].

Sonographic indicators of PAS include [14, 15]:
• no clear hypoechoic zone between the placenta and 

myometrium;
• abnormal vascular lacunae with turbulent flow in the 

subplacental region;
• loss of the uterine-bladder interface;
• color Doppler is essential to confirm PAS and reduce 

false positives. 
Key Doppler criteria include [10, 11]:
• hypervascularization between the uterus and bladder;
• abnormal vascular branching beneath the placenta;
• low-resistance arterial and venous flow (> 15 cm/s) 

in the myometrium.
Early diagnosis allows for planned delivery in tertia-

ry centers, reduces emergency hysterectomy rates, and 
improves maternal and neonatal outcomes. While cases 
of antenatal PAS diagnosis are well-documented globally, 
such reports are limited in Georgian literature. This article 
presents a clinical case that illustrates the role of modern 
ultrasound, particularly Doppler techniques, in the diag-
nosis and management of placenta increta.

Case presentation / Клинический случай

Patient D., 29 years old, has a history of three cesarean 
deliveries (in 2014, 2017, and 2025). The somatic history 
is significant for chronic pyelonephritis and urolithiasis.

The patient underwent routine screening examinations 
at 8, 12, 20, 23, and 28+6 weeks of gestation. Standard 
transvaginal and transabdominal ultrasounds were per-
formed. After diagnosing placenta increta, magnetic re
sonance imaging (MRI) was additionally conducted. The 
diagnosis was confirmed intraoperatively and by histo-
pathological examination.

Eliava E., Verulava T. 
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At gestational age of 8 weeks, first-degree invasion of 
the gestational sac into the scar area was observed.

At 12–13 weeks of gestation, the placenta was loca
lized on the anterior uterine wall, in the lower segment, 
covering the medial aspect of the postoperative scar and 
extending to the internal os of the endocervical canal – in-
dicating placenta previa (Fig. 1).

During the 12-week screening, both placenta previa 
and partial invasion into the residual myometrium were 
identified. The patient was classified as high-risk for pla-
cental implantation anomalies and was informed about 
potential complications (Fig. 2).

At 19 weeks of gestation, the ultrasound revealed pla-
centa previa localized over the anterior uterine wall at the 
site of the previous cesarean scar. The myometrial thick-
ness over the scar was 3.2 mm, indicating its significant 
thinning. Multiple irregular placental lacunae, ranging 
in size from 4 to 10 mm, were observed with chaotic 
flow patterns (Fig. 3). Color Doppler examination showed 
hypervascularity in the retroplacental and bladder inter-
face zone. Peak systolic velocities exceeded 20 cm/s, with 
low-resistance arterial and venous flow consistent with 
abnormally invasive vasculature (Fig. 4).

By 28+6 weeks of gestational age, placental bulging and 
invasion into the cervical canal were documented, consis-
tent with PAS 3a. The Doppler “rail sign,” characterized by 
parallel bridging vessels extending from the myometrium 
through the serosa, was clearly visualized.

Figure 1. Patient D. at 12–13 weeks of pregnancy.

Рисунок 1. Пациентка Д. на 12–13-й неделе беременности.

Figure 2. Patient D. at 15–16 weeks of pregnancy.

Рисунок 2. Пациентка Д. на 15–16-й неделе беременности.

Figure 3. Patient D., 20 weeks of pregnancy.

Рисунок 3. Пациентка Д., 20 недель беременности.

Role of modern ultrasonography in antenatal detection of placenta increta: a case report
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At 24 weeks of gestation, placenta previa was noted 
again. The myometrial structure could not be assessed 
as the placenta was fully invading it; the serosal layer re-
mained intact, the endocervical canal was closed, with its 
length was 40 mm. According to the FIGO classification, 
this corresponded to PAS 2.

At 28+6 weeks of gestational age, transvaginal scanning 
revealed invasion of the placenta into the upper third of 
the cervix and the cervical canal corresponding to PAS 
3a (Table 1).

Additional Doppler imaging allowed to identify vascular 
bridges (rail sign) extending from the myometrium through 
the serosal layer, defined as placenta increta (PAS 2).

Subsequent MRI confirmed complete placenta previa, 
with abnormal growth into the uterine scar and across all 
layers of the myometrium.

Doppler evaluation of blood flow proved to be a valu-
able tool for assessing the degree of abnormal placental 
invasion.

This clinical case demonstrates the effectiveness of 
modern ultrasonographic technologies, particularly color 
Doppler imaging, in diagnosing deep placental invasion. 
Although Jauniaux et al. previously emphasized the limi
tations for ultrasound in assessing the depth of placenta 
increta, this case challenges that viewpoint [16]. 

The MRI findings corroborated the Doppler-based sus-
picion of placenta increta with cervical extension (PAS 
3a), confirming the depth of myometrial invasion and its 
relationship to adjacent structures [17]. The diagnostic 
features, such as myometrial thinning, enlarged lacunae, 
and abnormal vascular bridging (“rail sign”), are consis-
tent with the FIGO classification for PAS and align with 
Jauniaux et al.’s standardized ultrasound descriptors. Fur-
thermore, the approach is consistent with the Society for 
Maternal-Fetal Medicine (SMFM) recommendations, which 
emphasize the use of grayscale and Doppler imaging for 
antenatal diagnosis and risk stratification.

While the FIGO classification provides a standardized 
framework for defining PAS disorders, it has notable limi
tations. Several specialists have argued that its reliance on 
histopathological criteria offers little value intraoperatively, 

Figure 4. Patient D., 24 weeks of pregnancy.

Рисунок 4. Пациентка Д., 24 недели беременности.

Table 1. Timeline summary of ultrasound and Doppler parameters in placenta accreta spectrum (PAS) diagnosis.

Таблица 1. Хронология ультразвуковых и доплеровских параметров при диагностике placenta accreta spectrum (PAS).

Gestational 
age

Гестационный 
возраст

Findings
Результаты 

Myometrial 
thickness
Толщина 

миометрия

Lacunae
Лакуны 

Doppler velocity
Доплеровская 

скорость

PAS 
classification

Классификация 
PAS

8 weeks
8 недель

Suspected scar invasion
Подозрение на инвазию 

в рубец

Not 
measurable

Неизмеримо

Not present
Отсутствуют

Not assessed
Не оценивалась

–

12 weeks
12 недель

Partial intra-scar invasion
Частичная инвазия в рубец

~4 mm
~4 мм

Small lacunae
Небольшие лакуны

Mild flow
Слабое течение

Suspected  
PAS 1–2

Подозрение на 
PAS 1–2

19 weeks
19 недель

Placenta previa, hypervascularity
Предлежание плаценты, 

гиперваскуляризация

3.2 mm
3,2 мм

Multiple (4–10 mm)
Множественные 

(4–10 мм)

> 20 cm/s
> 20 cм/с

PAS 2
PAS 2

28+6 weeks
28+6 недель

Cervical invasion, “rail sign”
Инвазия в шейку матки, 
«рельсовый симптом»

Thinned, 
indistinct

Истонченный, 
нечеткий

Enlarged lacunae
Увеличенные лакуны

Persistent turbulent 
flow

Постоянное 
турбулентное течение

PAS 3a
PAS 3а
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when real-time surgical decisions are required. Moreover, 
studies have highlighted that the FIGO grading does not 
correlate consistently with maternal morbidity, which li
mits its prognostic utility. In clinical practice, classifica-
tions based on surgical and imaging findings, such as 
those proposed by Jauniaux et al. (2019) or SMFM, may 
be more useful, as they emphasize parameters that direct-
ly influence management planning, surgical complexity, 
and outcomes [18]. Incorporating these clinically orien
ted frameworks alongside FIGO may therefore provide a 
more comprehensive approach for risk stratification and 
operative preparation.

We recognize that antenatal ultrasound PAS diagnosis 
has been well established in the literature. However, the 
presented case adds more value by demonstrating the utili-
ty of the "rail sign" in early gestation and confirming its cor-
relation with MRI and histopathology, thereby reinforcing 
the clinical applicability of this marker in routine practice.

An additional limitation relates to the pathological as-
sessment per se. Histopathological confirmation is tradi-
tionally regarded as the gold standard for PAS diagnosis; 
however, its validity has been questioned. The degree of 
placental adherence can vary even within the same spe
cimen, and a diagnosis of placenta increta or percreta may 
be influenced by the site from which tissue is sampled. 
This introduces the risk of sampling bias and may lead to 
under- or over-classification of PAS severity. For this rea-
son, intraoperative findings and the overall clinical context 
should be considered alongside histological results while 
establishing a definitive diagnosis.

Despite its high sensitivity and specificity, ultrasound 
(even when combined with color Doppler or MRI) cannot 
fully predict the intraoperative degree of surgical difficul-
ty. Numerous studies have shown discrepancies between 
antenatal imaging findings and actual operative challen
ges, particularly regarding the extent of vascular invasion, 
adhesion severity, and risk of hemorrhage. Therefore, 
while imaging plays a critical role in early detection and 
management planning, it should not be overestimated as 
a predictor of surgical complexity. Multidisciplinary rea
diness and intraoperative adaptability remain essential in 
managing PAS cases.

Early detection of PAS, especially placenta percreta 
variants, is vital for maternal and fetal survival, allowing 

for planned surgical management in high-resource set-
tings. This case illustrates how the integration of Doppler 
markers into standard prenatal surveillance can improve 
outcomes and reduce a need for emergency interventions. 
While limited to a single patient, the findings presented 
contribute to the growing body of evidence supporting 
the role for advanced ultrasound in PAS diagnosis. Fur-
ther studies are needed to validate these vascular markers 
across diverse clinical settings.

Conclusion / Заключение

Over the past four decades, the rise in placenta accre-
ta cases has underscored the urgent need for timely and 
accurate diagnosis of this high-risk pregnancy complica-
tion. The growing prevalence of PAS disorders parallels 
the global increase in cesarean deliveries. Current clas-
sification systems, such as the FIGO framework, have 
facilitated systematic diagnosis and clinical management 
of PAS variants.

This clinical case reinforces the value of ultrasound, 
including transvaginal scanning and Doppler imaging, as 
effective, accessible tools for evaluating the depth of pla-
cental invasion. Notably, the use of Doppler-based vas-
cular signs, such as the “rail sign,” provided early indica-
tors of placenta increta with cervical extension (PAS 3a), 
which were later verified by MRI. This case illustrates how 
the integration of advanced ultrasound technologies can 
markedly enhance diagnostic accuracy.

Early PAS identification allows for planned delivery 
in specialized centers, reducing maternal morbidity and 
emergency surgical interventions. The presented case 
underscores how incorporating Doppler markers into 
routine screening of high-risk patients can influence 
clinical decision-making, including the timing of delivery, 
surgical preparation, and maternal outcome optimiza-
tion. Continuous ultrasonographic monitoring in high-
risk pregnancies and incorporation of novel imaging 
markers into routine protocols may improve perinatal 
outcomes and guide future PAS management strategies.

While based on a single case, these findings highlight 
the promise of combining Doppler sonography with ana-
tomical imaging, supporting future research into diagnos-
tic standardization and validation.
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