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Background: Placental infarction refers to a localized area of ischemic villous necrosis resulting from the interruption of maternal blood
flow to the intervillous space, which can be attributed to spasm, stenosis, or occlusion of the decidual spiral artery caused by systemic or
localized maternal vascular disease. The presence of large placental infarcts may pose significant risks to fetal well-being, including
intrauterine growth retardation, fetal distress, and even fetal demise. Although placental infarction is commonly identified during postnatal
pathological examinations, its prenatal diagnosis through ultrasound remains challenging and has been rarely reported.

Case Presentation: This report presents a case of acute placental infarction diagnosed by prenatal ultrasound using Superb Micro-vascular
Imaging (SMI) technology. At 23 weeks’ gestation, the ultrasound revealed that the placenta was attached to the left lateral and posterior walls
of the uterus, showing localized thickening. Within this area of thickening, there were observed inhomogeneous hypoechoic regions. Superb
Micro-vascular Imaging (SMI) revealed an abnormal echogenic region within the thickened placental tissue that lacked microvascular blood
flow signals, but showed surrounding vascularity. Visually, this elliptical-shaped echogenic region enveloped by microvascular blood flow.
From the 29th weeks of gestation onward, ultrasound suggested that the fetus was small for gestational age. A live baby weighing 2360g was
delivered by cesarean section at 37 weeks’ gestation. The placenta was approximately 20x18 x 3 cm with large grayish-yellow infarcts.
Conclusion: SMI allows rapid screening of large placental infarcts and easy detection of regions without normal vessel trees, thereby
reducing missed diagnoses. Infarct area is easily measured by measuring the area surrounded by small blood vessels, especially in
acute placental infarction, which is very helpful in accurately determining infarct size.
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Background

Placental infarction is common in pregnant women with gestational hypertension, chronic nephritis, primary hypertension, and
diabetes. It refers to a localized area of ischemic villous necrosis due to the interruption of the maternal blood flow into the
intervillous space due to spasm, stenosis, or occlusion of the decidual spiral artery caused by the systemic or localized maternal
vascular disease. Placental infarction can be divided into acute (red) and chronic (white) infarction. Large placental infarcts may
pose a threat to the fetus and result in intrauterine growth retardation, fetal distress, fetal death, etc. Placental infarction is often
found in pathological placental examinations after birth, without a high diagnostic rate in prenatal ultrasound. Prenatal diagnosis
of large placental infarcts has been rarely reported.

Case Presentation

A 28-year-old female patient, gravida 1 para 0, received a 5-day-old blastocyst in our hospital for “bilateral fallopian tube
obstruction” and visited our hospital regularly for antenatal care after the blastocyst survived. Her blood pressure, oral
glucose tolerance, thyroid function, liver function, and renal function tests were within the normal range. Ultrasound at
23 weeks’ gestation showed no abnormalities in fetal size and structure. The placenta was found to be attached to the left
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lateral and posterior wall of the uterus, exhibiting localized thickening (Figure 1a). Within this area of thickening, there
were observed inhomogeneous hypoechoic regions (Video S1). Superb Micro-vascular Imaging (SMI) revealed an
abnormal echogenic region within the thickened placental tissue that exhibited a lack of microvascular blood flow
signals, but demonstrated surrounding vascularity. Visually, this elliptical-shaped echogenic region was observed to be
enveloped by microvascular blood flow (Figure 1b, Video S2). The maximum longitudinal and anterior-posterior
measurements in the sagittal plane, along with the maximum transverse measurements in the transverse plane, were
determined for the elliptical region encompassed by microvascular blood flow, measuring approximately 8.3x3.7x8.2 cm.
Branching micro-vascular blood flow was observed in the normal placental tissue adjacent to the lesion (Figure lc¢ and d,
Video S3). The lesion was diagnosed as an acute placental infarction. The patient was informed that if the lesion
remained stable in size, close monitoring could be conducted; however, there might be potential risks of fetal growth
restriction and other related complications in the future. Subsequent ultrasound images revealed a gradual transformation
of the lesion into a localized hypoechoic area within the placenta (Figure 2a), accompanied by focal heterogeneous strong
echoes (Figure 2b), which gradually diminished in size. The dimensions were approximately 7.0%3.4x5.0 cm at 29 weeks
(Figure 2c) and approximately 3.9x3.9x4.2 cm at 36+6 weeks (Figure 2d). From the 29th week of gestation, the
ultrasound suggested that the fetus was small for gestational age according to NICHD Asian standards (Figure 3). The
estimated fetal weight (EFW) at 29 weeks of gestation was 1021g (0.9%). The systolic/diastolic (S/D) ratio of the fetal
umbilical artery flow ranged from 3.97 to 5.82 (95.1-99.8%), and the umbilical artery pulsatility index (UAPI) ranged
from 1.35 to 1.61 (97.4-99.9%). At 36+6 weeks of gestation, the EFW was 2334g (6.1%), the S/D ratio of the fetal
umbilical artery flow ranged from 2.84 to 3.55(85.3-98.5%), and the UAPI ranged from 1.05 to 1.25(89.2-99.3%). The
patient underwent amniocentesis, which revealed no evidence of chromosomal abnormalities. A cesarean section was
performed at 37 weeks’ gestation and a live baby was delivered with a length of 46 cm, a weight of 2360 g, an Apgar
score of 10-10-10, and a clear amniotic fluid of approximately 700 mL. The placenta measured approximately 20x18 cm

and weighed 450 g, with large grayish-yellow infarct (Figure 4).

Figure | Ultrasonography was performed at 23 weeks of gestation. (a) The placenta was found to be attached to the left lateral and posterior wall of the uterus, exhibiting
localized thickening. Within this area of thickening, there were observed inhomogeneous hypoechoic regions. (b) Superb Micro-vascular Imaging (SM) revealed an abnormal
echogenic region within the thickened placental tissue that exhibited a lack of microvascular blood flow signals, but demonstrated surrounding vascularity. Visually, this
elliptical-shaped echogenic region was observed to be enveloped by microvascular blood flow. (¢ and d) Branched micro-vascular blood flow was observed in the normal
placental tissue next to the lesion.
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Figure 2 Follow-up ultrasound images. The lesion gradually transformed into (a) a local hypoechoic area of the placenta accompanied by (b) focal heterogeneous strong
echo and decreased in size. It was (c) measured approximately 7.0%3.4x5.0 cm at 29 weeks and approximately (d) 3.9%3.9%x4.2 cm at 36+6 weeks of gestation.
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Figure 3 Fetal growth curve (NICHD Asian standard). From the 29th week of gestation, the ultrasound had suggested that the fetus was small for gestational age.
Abbreviations: EFW, estimated fetal weight; NICHD, National Institute of Child Health and Human Development.
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Figure 4 Image of the placenta. The placenta was approximately 20x 18 cm in size and 450 g in weight, with large grayish-yellow infarcts.

Discussion and Conclusions

Placental infarction is a condition where a specific area of the placenta experiences ischemic villous necrosis. This occurs due
to the interruption of the maternal blood flow into the intervillous space which can be caused by spasm, stenosis, or occlusion
of the decidual spiral artery. The underlying cause of this condition is often systemic or localized vascular disease in the
pregnant woman. In the early stages, placental infarction appears granular and deep red, also known as red infarction. Under
amicroscope, the villi are tightly squeezed, causing the intervillous space to almost entirely disappear and the villus capillaries
to dilate and congest. Old infarcts are yellowish-white, also known as white infarcts. Under a microscope, a large number of
squeezed villi are visible, and the syncytiotrophoblast cells of the villi degenerate to varying degrees, while the capillary
occlusion disappears. Naeye’s study of 39,215 placentas found that placental infarction had an incidence of approximately 1/
200 and was common in pregnant women with pregnancy complications and comorbidities." The incidence of placental
infarction, particularly acute red infarction, was high in patients with gestational hypertension and was also common in
pregnant women with chronic nephritis, autoimmune disease, and thrombophilia.>* Research has shown that placental
infarction on the maternal side is highly associated with recurrent miscarriage from an epidemiological perspective. Ischemia
or infection-induced and damage to the decidua basalis may trigger infarction. Naeye’s study found that 50% of pregnant
women with placental infarction on the maternal side had previously experienced miscarriage or stillbirth."

Placental infarction typically occurs at the placental edge, often appearing as a thick yellow-white fibrinoid ring that
is multifocal.” While large of complete placental infarctions are rare, those exceeding 10% pose a threat to the fetus.
Infarctions of less than 5% do not affect placental function. Placental infarction is associated with fetal growth restriction,
increased fetal perinatal morbidity, and a higher risk of fetal death.® Research has shown that placental infarction is
associated with fetal death and stillbirth in up to 17% of patients.’

SMl is a novel technique for imaging blood flow that visualizes low-velocity flow in small vessels. It uses a unique algorithm
to minimize motion artifacts. SMI can significantly reduce motion artifacts and display low-velocity blood flow in small vessels
compared to traditional blood flow imaging methods such as color Doppler. Research has indicated that the SMI of healthy
placentas clearly displays the cotyledon structure, including the branched vessels and surrounding villous tree. In contrast, the
villous tree is absent in the SMI of placentas with infarction.® Although SMI may not differentiate small sinusoids from placental
infarcts, this is not a primary concern since small placental infarcts do not impact placental functions. Thus, it was found that SMI
can quickly identify large placental infarcts, particularly in cases of acute placental infarction. During acute placental infarction,
the infarcted area is not easily distinguishable from the normal placental parenchyma the two-dimensional images and color
Doppler ultrasound images, as the infarcted area has similar echoes to the normal placental parenchyma. Additionally, the
placenta often attaches to the lateral wall and locally thicken, making infarction difficult to detect during examinations. If the
entire placenta is scanned directly using SMI, it will be easier to identify the area without a normal vascular tree, thereby reducing
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the likelihood of missed diagnoses. The area affected by infarction experiences high tension due to hemorrhage. As a result, small
blood vessels surrounding the infarcted area become stretched and form a ring-shaped image. This characteristic can be used to
distinguish infarcts from large sinusoids. The villi around the sinusoids maintain a tree structure, instead of surrounding the
sinusoids in a ring. The size of the infarcted area can be accurately determined by measuring the area surrounded by blood vessels
which is very helpful.

In this case, fetal growth was normal when abnormal placenta was discovered. However, as gestational age increased, the
fetus developed abnormal umbilical blood flow and restricted intrauterine growth. The patient initially expressed her concerns
about the fetal conditions due to conceiving through IVF. However, after receiving a detailed explanation from the doctor, her
anxiety was relieved, and she fully cooperated with the follow-up examinations, including amniocentesis. Finally, a healthy
baby was born. Early and timely detection of large placental infarctions can not only help clinicians promptly determine the
relevant causes but also provide timely psychological counseling to patients and improve their emotional state.

Abbreviations
SMI, Superb Micro-vascular Imaging; IVF, in vitro fertilization; S/D, systolic/diastolic; EFW, estimated fatal weight;
UAPI, umbilical artery pulsatility index; NICHD, National Institute of Child Health and Human Development.
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