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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.

Aim: 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+ 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+ 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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Pestome

BeepeHue. PocT 4ncna KecapeBbiX CE4eHUA BO BCEM MUPE NMPUBEN K YBEJIUYEHUIO KONUYECTBA aHOMAsWiA NnaLeHTaumuy,
B YACTHOCTW HApYLLEHWNIA, CBA3AHHbIX C NpupatieHnem nnaueHTsl (M), 3T cOCTOAHNS NPeaCcTaBnAT CO60/ Cepbe3Hble
aKyLLlepCcKue 0CMNOXHEHUS, CONPSHKEHHbIE C BbICOKUM PUCKOM 3a60M16BAaeMOCTM U CMEPTHOCTY Kak MmaTtepm, TakK 1 nnoja.

Llenb: npoaHanuanposatb KnuHUYeckuii cnyyaii MM ¢ rny60Koin MHBa3mMen 1 Nog4epKHYTb ANArHOCTUYECKYH LEHHOCTb
COBPEMEHHbIX YNbTPA3BYKOBbIX METOA0B.

Knunnyeckmit cnyyan. 29-netHsas 6epeMeHHas ¢ TPeMS KecapeBbiMi cedeHnsimu B aHamHese (B 2014, 2017 n 2025 rr.)
11 COMYTCTBYIOLLMMMN COMATUYECKUMU 3260J1€BAHNAMM (XPOHWUYECKMNIA NNESTOHEMPUT N MOYeKaMeHHas 601e3Hb) npoLuna
nnaHoBoe [OPOA0BOe YNbTpasBykosoe uccnegosanue (Y3U) Ha 8, 12, 20, 23 u 28*6 Hepensx 6epemeHHOCTY. Micnonb-
30BannCh CTaHAAPTHbIE TPAHCBArNHANbHbIE 1 TPAHCABA0MUHANbHbIE METO/b! YbTPA3BYKOBOW AnarHoCTUKK. [pu noao-
3peHun Ha MM no gaHHbIM Y3 ans noaTteepxaeHus 6bi1a npoBejeHa MarHUTHO-pe3oHaHcHas Tomorpadus (MPT).
OKOHYaTenbHbIA AUarH03 6bi1 MOATBEPXKAEH BO BPeMS Onepauyumn 1 ¢ NOMOLLbK FUCTONATONOrM4ecKoro aHanuaa. Y3\
BbISIBIIIO NPU3HaKK, cooTBeTCTBYIOWME M1 2-ro Tuna (placenta increta): BbipaXXeHHOE UCTOHYEHWE MUOMETPUS, PaCLLM-
PeHHble JTaKYHbI, PETPOMaLeHTapHas runepBackynapu3aumna 1 BbinaynsaHmne nnaueHTbl. Ha cpoke 28 Hegenb Tpac-
BarunHanoHoe Y3 BbIssBUIIO AanbHeliliee NPOHUKHOBEHWE B LiePBUKANbHbIA KaHan (npeasiexaHue nnaweHTsl 3a). LiBet-
HOe JOMNIEPOBCKOE KapTUPOBaHNe BbISBUIIO COCYAUCTbIE «PefbCbl», YKa3biBalOLMUe Ha rny6okoe NpoHUKHOBeHKe. MPT
NOATBEPAMIA NOSIHOE NpefJiexaHne NnaueHTbl C aHOMallbHbIM pa3pacTaHueM TKaHen B pybue Ha MaTke W B CIOAX
MUOMETPUSA. ITOT Cyd4al AeMOHCTPUPYeT AP EKTMBHOCTb coBpemMeHHOro Y3 n gonneporpacduu B paHHein auarHo-
CTUKE U Knaccuukauun npeanexaHns nnaueHTbl. XoTa B NpeablayLimx nyonmkauuax nog4epkuBannch orpaHuyeHus
B ONpeJeneHnn rnybuHbl HBa3UM ¢ NOMOLLbo Y3, B 3TOM 0T4ETE NOAYEPKMBAETCS €r0 ANArHOCTUHECKAS HAZleXXHOCTb,
0c06eHHO B codeTaHum ¢ MPT. PaHHAS guarHoctuka Heobxoauma ans niaHMpoBaHUs XMpypruyeckoro BMeLlaTenbCcTea
1 YNyYLWEHNS NepuHaTanbHbIX UCXOA0B.

3akntoyenue. Y31, 0c066HHO B COYETAHWM C LIBETOBbIM AOMNEPOBCKM KapTUPOBAHUEM, SBMSAETCS HAAEXKHbBIM U HEWH-
Ba3MBHbIM METOA0M AWArHOCTUKI HAPYLLEHUI, CBA3aHHbIX ¢ [11. B JaHHOM Cny4ae BbISBNEHKe creunguyecknx gonne-
POBCKUX MPU3HAKOB, B YAaCTHOCTWU «PEfbCOBOr0 3HaKa», NPeAcTaBNsAOLLEro co60M COCYANCTOE COEMHEHUE Mexmy
MWOMETPUEM 1 CEPO3HOI 060M0YKON, CbIrPano pPeLatoLLyo ponb B anarHocTtike M. 3T pe3ynbTatbl NOAYEPKNBAOT
noTeHUKran COBPEMEHHbIX 0NNEPOBCKIUX MaPKePOB B YNyYLIEHUN NPeHaTaibHON AUAarHOCTUKM 1 NNaHUPOBAHWUK XUPYP-
rMYecKoro BMellaTeNbCcTBa. BHeapeHMe Takux METOA0B AWArHOCTMKKU B CTaHOAPTHYHO MEAULMHCKYIO MPAKTUKY MOXET
3HAYUTENbHO YNYHLWNUTL COCTOSAHME MaTepU 1 noja npu 6epeMeHHOCTN C BbICOKUM PUCKOM

KntoyeBble cnoBa: npupaLleHve nnaueHTbl, NpupaLleHne Nao4HOIO AilLa, ybTPasByKOBOE UCCNeL0BaHNe, foneporpa-
(hus, MarHUTHO-pe3oHaHcHas Tomorpadms, MPT, kecapeBo ceyeHne, aHoMasibHOe NpUKpPensieHne niaueHTbl, MaTepuH-
cKas 3a60/1€BaeMOCTb

Ina uutupoBanus: dnmasa E., Bepynasa T. Pofib COBpPEMEHHON Y/bTPAaCOHOrpadun B aHTeHaTasibHOW AUarHoCTuKe
BpacTaHuUs NNaueHTbl: KIMHUYECKNA cnyyan. Akywepctso, [uHekonorns v Penpogykund. 2026;20(1):220-228. https://
doi.org/10.17749/2313-7347/0b.gyn.rep.2025.677.

Introduction / BBegenue the first comprehensive case series, providing a syste-

matic description and classification of abnormal placental

Placenta accreta is a severe pregnancy complication adherence [1]. While earlier single case reports existed,

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 Tlbingen, Germany,
in 1890. Later, in 1937, C. Irving and A.T. Hertig published

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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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+ 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 /
dTronornueckue pakTopsl
H CTPATH(PHUKAIUA PHUCKA

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

OCHOBHbIE MOMEHTbI

Y10 yXe n3BecTHo 06 aToii Teme?

» [latonoruu cnektpa npupawieHns nnaueHTol (PAS) TecHo
CBSI3aHbl C NPeAbIAyLLIMM KecapeBbiM CEYEHNeM 1 Npeasiexa-
HEM MNALEHTbI; NX YACTOTA PACTET NapannesibHo YBeNNYeHo
4icIIa KecapeBbIX CEeYEHNIA.

» VnbTpassykoBoe uccnefosanme (Y3U), 0co6eHHO ¢ npumMeHe-
HMEM LIBETOBOr0 [OMNIEPOBCKOr0 KapTUpOBaHMs, SBSeTCA
OCHOBHbIM METOJOM aHTeHaTanbHOW AuarHoctuku PAS,
04HaKo anddepeHumaLms accreta, increta u percreta ocraercs
CNOXHOW 3aJa4eil.

» MaruutHo-pe3oHaHcHas Tomorpadous (MPT) ucnonb3ayercs Kak
JNONONHNTENbHbIA METOA B CIIOXHbIX MM COMHUTENbHbIX
CNnyyasix, 0CO6EHHO Npu 3aAHEM PacnoN0oXeHNN NNaLEeHTbI NN
MOA03PEHNN Ha rny6OoKY NHBA3UIO B COCEHIE OPraHbl.

Y10 HOBOrO AaeT cTaTha?

P PaHHee BbISBNEHME NPU3HAKA «PefbChbl» NP LIBETOBOM LOMJIe-
POBCKOM KapTWpOBaHWU CTafno nepBbiM Mapkepom placenta
increta, 4to no3xe 66110 noaTeepxaeHo MPT 1 ructonarono-
TMY4ECKUM aHaM30M.

» CepuitHoe ynbTpa3sykoBoe HabogeHne ¢ 8 no 28 Hepenb
MO3BOSIMMO0 3aJ0KYMEHTIPOBATb NPOrpPeccpoBaHne NHBA3NN
MNALUEHTbI, YTO AAET MPAKTUYECKE OPUEHTUPbI AN BEAEHUS
GepeMeHHbIX rpynMbl BbICOKOTO PUCKa.

» llHTerpaums [onnepoBcKUx Mapkepos ¢ pesynbratamm MPT
MOBbICKIA TOYHOCTb AWATHOCTWUKM, NOKA3aB WUX LEHHOCTb
B NMNAHNPOBAHMM POAOPA3PELLEHNS 1 YIyYLIEHUM UCXOAO0B ANS
marepu.

Kak 310 MOXET NoBUATb Ha KNMHUYECKYHD NPAKTHKY
B 0603pumom byayiem?

» PerynipHoe MCnoib3oBaHne JONIepOBCKMX MapKEPOB, TaKMX
KaK Npu3HaK «penbebl», B CKPMHUHIE PAS MOXeT 06ecneyqnTb
607ee paHHee 1 HafeXHOe BbIsiBNIEHNE aHOMaNbHOI MiaLeHTa-
Lnn.

» [pOTOKOMbI CEPUIAHOTO YNLTPA3BYKOBOTO MOHUTOPUHIA MOTYT
YNYYLINTL CTPATU(UKALIAK PUCKA, ONTUMU3NPOBATL NAHNPO-
BaHWe POJOPA3PELUEHNS U CHU3UTb KOMMYECTBO IKCTPEHHBIX
BMELLATENbCTB Y MALMEHTOK FPYMMbl BbICOKOTO PUCKa.

» CoyeTaHne gaHHbIx Y3 n MPT moxeT cchopmupoBath 6osee
CTaH[ApTU3MPOBAHHbIA ANATHOCTUYECKNIA aNrOPUTM, NOBbILLA-
IOLLUMIA FOTOBHOCTb K OMEepaLun 1 ynyyLiaioLmii ucxomsl ans
MaTepu n nnoga.

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-

E https://www.gynecology.su
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gory. ldentifying such risk factors is essential for early
diagnosis, appropriate imaging, and planning delivery in
specialized centers.

The classification / Knaccudmkaums

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 / Mpo6nembi
ANArHoCTUKM U CNOPHbIE BONPOChI

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 / Pa3sutue guarHocTuku

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 / KITnHHYECKHH CIy4dan

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.
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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 Figure 1. Patient D. at 12-13 weeks of pregnancy.
through the serosa, was clearly visualized.

PucyHok 1. MaumneHTka [. Ha 12—13-it Heaene 6epeMeHHOCTH.

AxymiepctBo, I'maekoaorusa u Pennpoaykiina RLEIeSYRIT

Figure 2. Patient D. at 15-16 weeks of pregnancy. Figure 3. Patient D., 20 weeks of pregnancy.

PucyHok 2. MaumeHtka [1. Ha 15-16-it Heaene 6epeMeHHOCTH. PucyHok 3. Mauunentka [., 20 Hegenb 6epeMeHHOCTH.
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Figure 4. Patient D., 24 weeks of pregnancy.

PucyHok 4. MaunenTka [., 24 Hegenu 6epeMeHHOCTH.

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¢ 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,

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

Ta6nuua 1. XpoHonorust ynsTpa3ByKOBbIX U AOMNIEPOBCKMX NapaMeTpoB Npu AuarHocTuke placenta accreta spectrum (PAS).

Gestational Myometrial Donpler velocit PAS
age Findings thickness Lacunae PP v classification
. [lonnepoBckas
lecTaunoHHbIH PesynbTathbl Tonwwmna J1aKyHbI Knaccudmkauus
cKopocTb
BO3pacT MUOMETpUS PAS
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Mofo3peHne Ha NHBA3MIO measurable -
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B py6eL Henamepumo

Suspected

12 weeks Partial intra-scar invasion ~4 mm Small lacunae Mild flow PAS 1-2
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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 / 3axiIrouenue

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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