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SA-CME LEARNING OBJECTIVES

After completing this journal-based SA-CME
acriviry, participants will be able to:

m Recognize the normal appearance of
the placenta with various imaging mo-
dalities.

m Identify common variations and abnor-
malities seen in the placenta.

m Discuss the added value of cross-sec-
tional imaging in evaluation of trauma,
invasive placentation, and gestational
trophoblastic diseases.

See www. rsna.orgleducation/search/RG.

The placenta plays a crucial role throughout pregnancy, and its
importance may be overlooked during routine antenatal imag-

ing evaluation. Detailed systematic assessment of the placenta at
ultrasonography (US), the standard imaging examination during
pregnancy, is important. Familiarity with the normal and abnormal
imaging appearance of the placenta along with the multimodality
and methodical approach for evaluation of its related abnormali-
ties is necessary, so that radiologists can alert clinicians regarding
appropriate prompt management decisions. This will potentially
decrease fetal and maternal morbidity and mortality. This article
reviews early placental formation and the expected imaging appear-
ance of the placenta during pregnancy, as well as variations in its
morphology. It also discusses various placental diseases and their
potential clinical consequences. Placental pathologic conditions in-
clude abnormalities of placental size, cord insertion, placental and
cord location, and placental adherence. Other conditions such as
bleeding in and around the placenta, as well as trophoblastic and
nontrophoblastic tumors of the placenta, are also discussed. US
with Doppler imaging is the initial imaging modality of choice for
placental evaluation. Magnetic resonance (MR) imaging is reserved
for equivocal cases or when additional information is needed.
Computed tomography (CT) has a limited role in evaluation of
placental abnormalities because of the ionizing radiation exposure
and the relatively limited assessment of the placenta; however, CT
can provide important information in specific circumstances, par-
ticularly evaluation of trauma and staging of choriocarcinoma. This
article also addresses recent techniques and updates in placental
imaging, including elastography, diffusion-weighted MR imaging,
and blood oxygen level-dependent (BOLD) MR imaging. These
advanced imaging techniques may provide additional information
in evaluation of abnormal placental adherence and new insights
into placental pathophysiology in selected patients.

Online supplemental material is available for this article.

©RSNA, 2017 » radiographics.rsna.org

Introduction
The placenta plays a crucial role throughout pregnancy, and its
importance may be overlooked during routine antenatal imag-
ing evaluation. Detailed, systematic assessment of the placenta at
ultrasonography (US), the standard imaging examination during
pregnancy, is important.

In this article, we describe early placental development and
its normal anatomic and corresponding imaging appearance. We
also discuss different placental pathologic conditions including
abnormal morphology, size, and location and abnormal placental
adherence, along with trophoblastic and nontrophoblastic pla-
cental tumors. Moreover, we describe the characteristic features
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TEACHING POINTS

B The term low-lying placenta is used when the placental edge
is located in the lower uterine segment within 2 cm or less of
the internal cervical os; the term placenta previa is used when
the placental edge covers the internal cervical os. Use of the
terms partial, marginal, and complete is no longer considered
acceptable. Accurate measurement of the distance between
the lower edge of the placenta and the internal os can be
achieved using transvaginal US. A new classification based on
transvaginal US according to the placental edge distance from
the internal cervical os was proposed recently.

B At gray-scale US, vasa previa appears as linear echolucent
structures crossing the cervix. Color Doppler US is the imag-
ing modality of choice and shows vascular structures overly-
ing the internal cervical os with a fixed position during mater-
nal repositioning. Spectral waveforms obtained with Doppler
US demonstrate fetal-type flow (with a fetal heart rate) within
these vessels.

B Several CT findings should raise concern for placental abrup-
tion; one in particular is a full-thickness area of decreased en-
hancement that forms an acute angle with the myometrium.
Hyperattenuating amniotic fluid from placental bleeding into
the amniotic cavity may occasionally be seen.

B Cray-scale and color Doppler US are considered the prima-
ry diagnostic tools, with overall sensitivity and specificity of
82.4%-100% and 71%-100%, respectively. US features of
MAP include an irregular or absent retroplacental clear space
at gray-scale US and multiple irregular placental lacunae
(Swiss-cheese appearance), with turbulent high-velocity flow
deep in the placenta separate from the fetal surface of the
placenta.

B Color Doppler US and spectral Doppler waveforms can help
differentiate chorioangioma from other placental masses or
processes, including placental hemorrhage, hematoma, tera-
toma, and infarction. Chorioangioma has abundant internal
vascularity with low-resistance arterial flow and in some cases
may show turbulent venous flow or a single feeding vessel.

of placental abnormalities with several imag-
ing modalities, particularly US and magnetic
resonance (MR) imaging. We briefly review the
role of computed tomography (CT) in evalua-
tion of the placenta in trauma patients and for
staging placental tumors. Finally, we explain
several newer techniques for placental imaging,
which can provide additional information about
placental pathophysiology in selected patients.

Early Placenta Formation
Initially, the blastocyst adheres to the endo-
metrium, and the outer trophoectoderm layer
differentiates into syncytiotrophoblasts and
cytotrophoblasts (1,2). Syncytiotrophoblasts
erode into the endometrial glands and the blood
vessels, establishing lacunar networks, which are
the primordia of the intervillous spaces of the
placenta, whereas cytotrophoblasts form a stem
cell column for villous development (Fig 1) (1).

As the chorionic sac grows, the villi associated
with the decidua basalis rapidly increase in num-
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ber, developing a brushy area called the villous
chorion (chorion frondosum), which later evolves
and forms the placenta (2). The intervillous
blood flow is established only after the 12th week
of gestation (3), and a slow flow—low impedance
uteroplacental circulation is established.

Imaging of Normal Placenta
with Different Modalities

Ultrasonography

US is the primary imaging modality of choice
for placental assessment in almost all clinical
situations. The placenta is visible by 10 weeks
gestation at transabdominal US, where it is seen
as a thickened echogenic rim of tissue surround-
ing the gestational sac (4) (Fig 2). Color Dop-
pler imaging can be used to detect intervillous
blood flow by 12—-14 weeks gestation (Fig 3).
Between 12 and 16 weeks gestation, the chorion
and amnion fuse.

By 15 weeks gestation, the placenta is well
formed and the retroplacental (subplacental)
hypoechoic zone is visualized (Fig 4); this is also
referred to as the retroplacental clear space. It is
the hypoechoic area located behind the placenta,
which is composed of decidua, myometrium,
and uterine vessels and is 1-2 cm thick. The
fetal side of the placenta is called the chorionic
plate, and the maternal side is called the basal
plate (4).

The normal placenta is discoid with uniform
echogenicity and rounded margins. It is usually
located along the anterior or posterior uterine
walls, extending into the lateral walls. The midpor-
tion of the placenta typically measures from 2 to 4
cm. It may show a few focal sonographic lucencies
with slow flow, which are called venous lakes. The
umbilical cord typically inserts centrally, but mar-
ginal and velamentous (within the chorioamniotic
membranes) insertions also occur (5).

Increased placental echogenicity can be as-
sociated with placental hemorrhage or hypoxia
(6,7), while reduced echogenicity and a jelly-like
appearance can be associated with preeclamp-
sia (8).The utility of the grading system for
placental maturation using US described by
Grannum et al (9) has decreased in recent years
due to its weak correlation with adverse perina-
tal outcome; however, premature calcifications
may reflect placental vascular insufficiency and
may be associated with increased risk of adverse
outcome (10).

MR Imaging

MR imaging has the advantage of high soft-tissue
contrast resolution; however, it has lower spatial
resolution compared with US and therefore is
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Figure 1. Early placental development. (a) At approximately day 7 after fertilization, the blastocyst attaches to the
endometrial epithelium at the embryonic pole of the blastocyst and the syncytiotrophoblast cells start to penetrate
and invade the endometrial connective tissue. (b) At approximately day 9 after fertilization, the blastocyst implants in
the endometrium. Note the formation of extensive syncytiotrophoblasts at the embryonic pole, the start of invasion of
endometrial glands, and the formation of lacunae.

Figure 3. Normal placenta at 12 weeks gestation. Transverse
color Doppler image shows intervillous flow (arrow). M = myo-

Figure 2. Normal placenta at 10 weeks gestation. metrium, P = placenta.

Transverse gray-scale US image shows the chorion
laeve (right arrow) and chorion frondosum (left ar-
rows) of the placenta.

geneous high T2 signal intensity and relatively
low T1 signal intensity (Fig 5). Between 24

usually reserved as a complementary technique and 31 weeks gestation, the placenta becomes
for equivocal findings at US and/or if additional slightly lobulated and multiple septa between
information is required. The most frequently used the lobules start to be conspicuous, leading to
sequences for placental evaluation are single-shot increased heterogeneity with increasing gesta-
fast spin-echo/turbo spin-echo (ssFSE/ssTSE), tional age (11). The normal myometrium typi-
half-Fourier acquisition single-shot turbo spin- cally appears trilayered on T2-weighted images,
echo (HASTE) T2-weighted, and balanced steady- with a heterogeneously hyperintense middle
state free-precession (true FISP [fast imaging with layer and thinner low-signal-intensity layers on
steady-state precession] or FIESTA [fast imaging either side (11). Sometimes, the myometrium
employing steady-state acquisition]) (11). These appears as a single thin layer of uniform signal
sequences usually have the advantage of short intensity at sites of compression, such as adja-
timing, with fewer maternal breathing artifacts and cent to the spine and aorta (11).
fetal movement artifacts (11). A fat-saturated T'1- Delineation between the placenta and uterine
weighted sequence is helpful for detection of blood wall is possible on T2-weighted images (12), where
products (11). the placenta appears hyperintense relative to the
At MR imaging, the normal placenta between myometrium. This delineation has an impor-

19 and 23 weeks gestation has relatively homo- tant role in cases of morbidly adherent placenta
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Figure 4. Normal placenta at
18 weeks gestation. Longitudinal
gray-scale US image shows a ho-
mogeneous placenta (P) with cen-
tral placental cord insertion (Cl)
and the hypoechoic retroplacen-
tal complex (arrows) behind the
placenta.

Figure 5. Normal placenta at
19 weeks gestation. Axial T2-
weighted MR image shows a ho-
mogeneous hyperintense placenta
(P). The myometrium is slightly hy-
pointense (arrows) relative to the

radiographics.rsna.org

placenta.

(MAP) (13). MR imaging has the advantage of
demonstrating the zonal architecture of the uterus
on T2-weighted images, which can be helpful in
demonstrating the depth of myometrial invasion
in patients with persistent trophoblastic neoplasia
(PTN) (14).

Computed Tomography

CT is not routinely used for placental evaluation
due to its relatively low tissue contrast resolution
and the associated ionizing radiation exposure.
However, it may be used in selected circum-
stances, particularly in trauma and in evaluation
of known or suspected metastatic disease related
to PTN (15,16). At CT, a normal placenta has

a relatively homogeneous appearance that is not
clearly distinguishable from the myometrium in
the first trimester, but as maturation continues
the placenta becomes more heterogeneous (16).

Variations in Placental Morphology

Succenturiate Placenta
A placenta with an accessory lobe is called a suc-
centuriate placenta. At US, the accessory lobe is
usually smaller than the main placenta; however,
occasionally the accessory lobe is equal in size to
the main lobe, which is termed a bilobed placenta
(5). At US, there is no placental tissue bridging
the two placental components. They are con-
nected by intramembranous blood vessels, with
the umbilical cord originating from the main
placenta (Fig 6, Movie 1).

Succenturiate placenta has an increased risk
of vasa previa and rupture of the vessels connect-

ing the lobes during labor, which may lead to
fetal death. In addition, there is increased risk of
retained placenta, which can result in postpartum
hemorrhage (5).

When there is a succenturiate placenta or
accessory lobe in the lower part of the uterus,
careful evaluation with US for vasa previa and
velamentous cord insertion should be performed.
Potential mimics of succenturiate placenta at
US include uterine contractions and a placenta
wrapped around the lateral uterine wall with an-
terior and posterior components (4). Awareness
of these mimics and evaluation with repeat US
if necessary can help differentiate an accessory
placental lobe from such entities.

Circumvallate Placenta

In a circumvallate placenta, the chorionic mem-
branes do not insert at the edge of the placenta
but at some distance inward from the margins,
resulting in a rolled up and thickened placental
edge and a central depression. This variant may
be complete (including the entire placental cir-
cumference) or partial. When the placental ring
is flat or lacks the central depression, it is called
a circummarginate placenta (17). Circumvallate
placenta is reported to have an increased risk of
chronic placental abruption, preterm delivery,
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Figure 6. Succenturiate placental lobe. (a) Longitudinal color Doppler image of a placenta at 24 weeks gestation
shows two separate placental lobes, with the placental cord insertion (Cl) at the margin of the main lobe (P), near
the membranes connecting the lobes. The blood vessels (arrow) are seen traveling from the main lobe and crossing
posteriorly toward the succenturiate lobe (S). (b) Backlit photograph of a gross specimen from another patient shows
two separate placental lobes interconnected by a membrane, with the blood vessels traversing the membranes (arrow).

Note the cord origin from the main placental lobe (arrowhead).

Fetal surface of placenta

Figure 7. Circumvallate placenta. (a) Longitudinal gray-scale US image at 21 weeks gestation shows the raised
edge of the placenta (P) as a linear band of tissue or shelf-like structure (arrow) that may mimic a uterine syn-
echia. (b) Photograph of a gross specimen from another patient shows the doubled-back fold in the membranes
at their attachment (black arrows) near the margins of the placental fetal surface.

small for gestational age (SGA) status, chronic
lung disease (in the child), and neonatal intensive
care admissions (18).

At US, the raised edge of the placenta is
depicted as a linear band or shelf-like structure
isoechoic to the placental tissue. It protrudes
toward the amniotic cavity with its base at the
placental edge and not attached to any fetal parts
(Fig 7, Movie 2). At three-dimensional US, it has
been described as analogous to a tire mounted on
a wheel (ie, the “tire sign™) (19).

Potential mimics of a placental shelf at US
include uterine synechiae, amniotic bands, sep-
tate uterus, and an old subchorionic hematoma
(20). Uterine synechiae may originate from any
point of the uterine cavity and may have blood
flow. Amniotic bands are thin avascular structures

originating from any point of the amniotic sur-
face; either related or unrelated to the placental
surface, they may be attached to fetal parts and
can cause fetal abnormalities such as limb ampu-
tation. Septate uterus is usually recognizable by
its fundal position. Old subchorionic hematoma
lacks the free margin of the shelf (20,21).

Placenta Membranacea or Diffusa

In placenta membranacea or diffusa, the placenta
is a thin membranous structure circumferentially
occupying the entire periphery of the chorion. It
can be explained by lack of atrophy of the chori-
onic villi over the amniotic membranes. This is a
rare entity. Reported cases were associated with
an increased risk of placenta previa, as well as
antepartum and postpartum hemorrhage (22).
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Figure 8. Placental thickness. (a) Normal placental thickness. Longitudinal US image of a normal placenta at 18
weeks gestation shows the measurement calipers appropriately positioned at the anterior and posterior margins of
the placenta (P), perpendicular to the long axis of the placenta near the umbilical cord origin (C). (b) Thin placenta.
Longitudinal US image of another patient at 30 weeks gestation with polyhydramnios shows a thin placenta (P)
with a thickness measurement of 1.5 cm (normal at this gestational age = approximately 3 cm).

Placental Thickness
Placental thickness linearly increases with
gestational age throughout a normal pregnancy
(23,24), with the thickness in millimeters usually
correlating with the gestational age in weeks. The
average thickness of a normal placenta ranges
from 2 to 4 cm. Accurate measurements should
be done in the midportion of the placenta near
the umbilical cord insertion in cases of central or
near-central cord insertion, and must be mea-
sured perpendicular to the uterine wall from the
subplacental veins to the amniotic fluid, while
excluding the myometrium (Fig 8a).

The placental position should be considered
when determining placental thickness. Ante-
rior placentas are approximately 0.7 cm thinner
than posterior or fundal placentas. An anterior
placenta of greater than 3.3 cm and a posterior
placenta of greater than 4 cm should be consid-
ered thickened (23).

A thickened placenta has been described in
association with TORCH infections (zoxoplas-
mosis, other infections, rubella, cytomegalovirus,
herpes simplex), gestational diabetes, and fetal
hydrops (23). A thickened placenta with cysts
can be seen in partial molar pregnancy, triploidy,
and very rarely in placental mesenchymal dys-
plasia (PMD), which is a rare placental vascular
anomaly described in association with Beckwith-
Wiedemann syndrome (17).

Placental abruption can be falsely interpreted
as a thick placenta when a retroplacental hema-
toma is isoechoic to the placenta at US (14).
Occasionally, uterine contractions or fibroids may
mimic a thick placenta. A thin placenta can be
related to preeclampsia and intrauterine growth
restriction (IUGR) (3) (Fig 8b).

Placental Location
Placental location is determined according
to the main placental body position from the
uterine equator. It can be anterior or posterior,
fundal, or left or right.

The term low-lying placenta is used when the
placental edge is located in the lower uterine seg-
ment within 2 cm or less of the internal cervical
os; the term placenta previa is used when the pla-
cental edge covers the internal cervical os (Fig 9).
Use of the terms partial, marginal, and complete is
no longer considered acceptable (25). Accurate
measurement of the distance between the lower
edge of the placenta and the internal os can be
achieved using transvaginal US. A new classifica-
tion based on transvaginal US according to the
placental edge distance from the internal cervical
os was proposed recently (Table 1) (25).

Transvaginal US is superior to transabdominal
US for detection of low-lying placenta (26,27).
The benefits of accurate diagnosis with trans-
vaginal US also include screening for MAP and
vasa previa, which are strongly associated with
placenta previa. The placenta migrates about 1
mm per week (25,28); therefore, the likelihood
of a placenta previa diagnosis decreases with
gestational age, with a partial previa more likely
to resolve than a complete previa (29).

A retrospective study by Dashe et al (29) found
that among cases of placenta previa seen at 15-19
weeks, 20—23 weeks, 24-27 weeks, 28-31 weeks,
and 32-35 weeks, previa persisted until delivery in
12%, 34%, 49%, 62%, and 73 %, respectively, sug-
gesting that previa diagnosed at earlier gestational
age has lower incidence of persistence than that
diagnosed at later gestational age. Hence, when
placenta previa is detected early in pregnancy, fol-
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Figure 9. Placenta previa. (a) Complete placenta previa. Longitudinal gray-scale US image at 28 weeks gesta-
tion shows the placenta (P) completely covering the internal os (x). (b) Partial placenta previa. Longitudinal
gray-scale US image of another patient at 16 weeks gestation shows a low-lying placenta (P) extending to, but

not covering, the internal os (x).

Distance from Internal Cervical Os

Table 1: Classification of Placenta Previa according to Placental Edge

Placental Edge Distance

for CD
Overlap of os by any distance  CD indicated

from Os Indication for Cesarean Delivery (CD)

>20 mm Not indicated

11-20 mm Lower likelihood of bleeding and lower need
for CD

<10 mm Higher likelihood of bleeding and higher need

Source.—Reference 25.

low-up US in the third trimester is recommended
to reassess the position of the placenta.

Placental Cord Insertion
The umbilical cord usually inserts in the central
portion of the placenta, but sometimes it inserts
in an eccentric location, away from the placental
edge.

Marginal Cord Insertion

Marginal cord insertion is defined as placen-

tal cord insertion within 2 cm of the placental
edge (Fig 10). The prevalence of marginal cord
insertion is 7%—-9% in singleton pregnancies and
24%—-33% in twins (30). A study by Liu et al (31)
assessed the effect of marginal cord insertion on
birth weight and pregnancy duration in singleton
pregnancy and concluded that it is not associated
with increased risk of growth impairment or pre-
term delivery. However, marginal cord insertion
less than 0.5 cm from the placental edge may
progress to velamentous cord insertion later in
pregnancy (30,32).

Velamentous Cord Insertion

A velamentous cord inserts into and traverses
through the membranes (between the amnion
and chorion) before entering the placental tissue
(Fig 11, Movie 3). The prevalence of velamentous
cord insertion is 1% in singleton pregnancies

and about 15% in monochorionic twin gesta-
tions (32). Velamentous cord insertion has been
associated with low birth weight and an abnormal
intrapartum fetal heart rate pattern. In addition,
if these vessels overlie the cervix (vasa previa),
they may rupture and cause fetal exsanguination.

Vasa Previa

Vasa previa is diagnosed when the umbilical ves-
sels run through the fetal membranes not sup-
ported by the placental tissue or Wharton jelly and
are close to the internal cervical os and below the
presenting part of the fetus. Its prevalence is low,
approximately 0.04%, but it carries a significant
risk of fetal death when the membranes rupture
(33). Early diagnosis of vasa previa, before rupture
of the membranes, increases fetal survival from
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Figure 10. Marginal cord insertion. (a) Longitudinal color Doppler image at 20 weeks gestation shows placental
cord insertion (Cl) near the margin of the placenta (P) within 2 cm of the placental edge (arrow). (b) Gross pathology
photograph of a placenta from another patient shows marginal cord insertion (arrow). Note the branching vessels over

the fetal surface of the placenta.

Figure 11. Velamentous cord insertion. (a) Longitudinal color Doppler image shows a velamentous
cord origin. Instead of the umbilical cord (UC) inserting into the main placental mass, color flow con-
firms subtle insertion into the amnion/chorion before insertion into the margin of the placenta (arrow).
(b) Backlit photograph of a delivered placenta from another patient shows the cord vessels (arrows)

traveling between the membranes.

44% to 97%. The key to preventing an adverse fe-
tal outcome is to perform cesarean delivery before
rupture of the fetal membranes (34).

At gray-scale US, vasa previa appears as linear
echolucent structures crossing the cervix. Color
Doppler US is the imaging modality of choice
and shows vascular structures overlying the
internal cervical os with a fixed position during
maternal repositioning (Fig 12). Spectral wave-
forms obtained with Doppler US demonstrate
fetal-type flow (with a fetal heart rate) within
these vessels (35).

Mimics of vasa previa include funic presenta-
tion, where a loop or loops of a normally inserting
umbilical cord precede the presenting fetal part
and overlie the internal cervical os. Repositioning
the mother during the US examination or serial
scans may help differentiate these entities. This
maneuver will show movement of the cord loops
in a funic presentation. Another potential US
mimic is marginal sinus previa, which is described

as a discontinuous venous lake at the margin of
the placenta (35). Membrane separation and fluid
in the membranes below the presenting part are
other potential mimics.

Placental Cysts
True cysts, also called chorionic plate cysts, are
anechoic thin-walled structures with an estimated
prevalence of 2%-7% (5). Such cysts are usually
seen along the fetal surface of the placenta, typi-
cally near the cord insertion, and demonstrate no
internal vascularity at Doppler imaging (Fig 13).
They are usually benign and small and frequently
go unnoticed; very rarely, if larger than 4.5 cm,
they have been reported to be associated with
IUGR (17).

Placental lakes or intervillous spaces are usu-
ally hypoechoic with swirling echoes and dem-
onstrate low-velocity laminar flow at B-mode or
Doppler imaging. They are usually seen in the
late second trimester or third trimester. They are
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Figure 12. Vasa previa. (a) Longitudinal transvaginal US image at 33 weeks gestation shows fetal blood vessels (ar-
row) overlying the internal cervical os (arrowhead). Curved white line = cervical canal. (b) Spectral Doppler image
shows arterial flow with a fetal heart rate in these vessels, confirming vasa previa.

not associated with uteroplacental complications
or adverse pregnancy outcomes (36).

Placental Abruption
and Associated Hematomas

Placental abruption is defined as premature pla-
cental separation from the implantation site. Pla-
cental abruption complicates approximately 1% of
pregnancies and most frequently occurs between
24 to 26 weeks of gestation (37). Risk factors for
abruption include chronic hypertension, trauma,
and advanced maternal age (37).

US is insensitive for detection of placental
abruption, with reported sensitivity as low as 25%
(38).This is because acute and subacute hemato-
mas are frequently isoechoic to placental tissue.
US can help determine the extent of abruption by
depicting hematomas, which form as a sequela of
abruption. A positive finding of a hematoma at US
is associated with worse neonatal outcome, since
visualization of a blood clot likely indicates a large-
volume hemorrhage that would be more likely
to manifest signs and symptoms. They also take
longer to resorb or drain due to their size (38).

Figure 13. Chorionic plate cyst.
Longitudinal color Doppler im-
age at 23 weeks gestation shows
a well-defined anechoic avascular
structure (arrow) along the fetal
surface of the placenta (P), which
represents a chorionic plate cyst.

Given that US is not sensitive for detection
of abruption, a placental abruption should be
considered and treated if clinically suspected
regardless of the US findings (38). A prospec-
tive study by Masselli et al (39) of 19 patients
found MR imaging to be useful and accurate for
detection of placental abruption. The authors
compared MR imaging and US for detection
of abruption and correlated their results with
pathologic examination of the placentas. They
concluded that MR imaging can accurately de-
pict placental abruption, with excellent interob-
server agreement. However, since management
of abruption is based on clinical findings, not
imaging findings, MR imaging is not routinely
performed and can be considered after negative
US results if the diagnosis of abruption would
potentially change management.

In the setting of trauma to the pregnant patient,
the most common injury after solid organ injury
is placental abruption. It is crucial for the radiolo-
gist to know the normal appearance of the pla-
centa and to recognize placental abruption when
evaluating the gravid uterus in a pregnant woman
at CT after trauma (40). At CT, the placenta ap-
pears homogeneous in the first and early second
trimesters, becoming increasingly heterogeneous
in the second and third trimesters. Placental
cotyledons begin to form in the second trimester
and can be seen as foci of rounded low attenuation
surrounded by enhancing placenta (16,41). Sa-
phier and Kopelman (42) described a structured
descriptive classification of normal and abnormal
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Table 2: Traumatic Abruptio Placenta Scale (TAPS) to Describe Placental Appearance
after Trauma

Grade Description

0 Normal homogeneously enhancing placenta

1 Heterogeneous placenta with low-attenuation geographic areas due to normal variants
2 Nongeographic contiguous or full-thickness areas of low attenuation with acute

angles with myometrium
2a >50% placental enhancement
2b 25%-50% placental enhancement
3 Large perfusion defects with <25% overall residual placental enhancement

Source.—Reference 42.

Figure 14. Placental abruption in a 30-year-
old woman with profuse vaginal bleeding
and a clinical diagnosis of placental abrup-
tion after a motor vehicle collision at 28
weeks gestation. Axial contrast-enhanced CT
image shows a heterogeneously enhancing
placenta with devascularized areas (arrows),
which represent areas of infarction. Another
small nongeographic area of low attenuation
forms an acute angle with the myometrium.
More than 50% of the placenta shows en-
hancement; therefore, this is grade 2a on the
Trauma Abruptio Placenta Scale (TAPS).

appearance of the placenta at CT, which they call
the Traumatic Abruptio Placenta Scale (TAPS)
and which has five grades (Table 2).

In a retrospective study, Wei et al (16) found
that interpretation by an experienced CT
reviewer for placental abruption after trauma
had sensitivity of 100% and specificity of
79.5%-82%, whereas interpretation by less-ex-
perienced radiologists had sensitivity of 42.9%
and specificity of 89.7% (16). Other studies that
examined the performance of CT in diagnosis
of placental abruption have also been limited
by small number of patients; however, these
reported sensitivities of 86%—-100% and speci-
ficities of 80%—-98% when detailed and targeted
retrospective analysis was performed (16,43).
Several CT findings should raise concern for
placental abruption; one in particular is a full-
thickness area of decreased enhancement that
forms an acute angle with the myometrium (44)
(Fig 14). Hyperattenuating amniotic fluid from
placental bleeding into the amniotic cavity may
occasionally be seen (16).

Pitfalls in CT diagnosis of placental abrup-
tion may be seen during the late third trimester,
when prominent chorionic indentations may
resemble ischemic changes. Myometrial contrac-
tions can appear as low-attenuation areas and
resemble infarction; however, myometrial con-
tractions have obtuse angles with the adjacent
myometrium (16).

Placental hematomas are categorized as peri-
placental—including subchorionic (preplacental)
hematomas (Fig 15) and retroplacental hemato-
mas (Fig 16, Movie 4)—and placental, where the
hematoma is centered within the placenta itself
(Fig 17). Subchorionic hematomas are the most
common type and are usually due to rupture of
the uteroplacental veins near the placental mar-
gin, with extension between the chorioamniotic
membranes and the placenta proper. Retropla-
cental hematoma is thought to be due to rupture
of small decidual arteries and extends between
the placenta and uterine wall.

Periplacental and placental hematomas have
various appearances at US depending on the stage
of bleeding. They tend to be isoechoic acutely, have
mixed echogenicity subacutely, then are hypo- to
anechoic when chronic, appearing similar to amni-
otic fluid (5). Retroplacental hematoma should be
suspected at US if the retroplacental hypoechoic
zone is thickened to more than 2 cm (32). At MR
imaging, such hematomas follow the same signal
intensity of blood as elsewhere in the body. Mim-
ics at imaging include uterine contractions, which
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are usually transient, and uterine fibroids, which
demonstrate internal vascularity at color Doppler
imaging, whereas hematomas do not (32).

Morbidly Adherent Placenta
MAP is abnormal placental invasion into the
uterine wall, leading to failure of placental sepa-
ration at delivery. The cause of this process is
attributed to excessive trophoblastic invasion and
defective decidualization (45,46).

The most common risk factors for MAP are
prior cesarean delivery and placenta previa.
Other risk factors include prior uterine surgery
and assisted reproductive techniques (47). The
rising incidence of MAP is attributed to the
growing rate of cesarean delivery. The risk of
MAP is increased with each cesarean delivery
(Table 3) (48). Other risk factors include previ-
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Figure 15. Subchorionic (prepla-
cental) hemorrhage. Oblique gray-
scale US image at 32 weeks gestation
shows a large heterogeneous crescen-
tic hemorrhage (arrows) between the
surface of the placenta (P) and the
membranes, highly consistent with
subacute hemorrhage.

Figure 16. Chronic retroplacental
abruption. (a) Longitudinal gray-
scale US image at 19 weeks gesta-
tion shows a hypoechoic to anechoic
retroplacental fluid collection (ar-
row) due to chronic hematoma. P =
placenta. (b) Photograph of the gross
specimen from another patient shows
a large retroplacental hematoma (ar-
row) indenting the overlying placen-
tal disk (arrowhead).

ous myomectomy, advanced maternal age, and
Asherman syndrome.

MAP is classified according to the depth
of placental invasion into the uterine wall (ie,
placenta accreta, increta, and percreta), with
increasing degrees of invasion into and outside
the uterine wall. In placenta accreta, the pla-
centa is in direct contact with the myometrium;
in placenta increta, the placenta invades into the
myometrium; and in placenta percreta, the pla-
cental invasion extends beyond the uterine serosa
and into surrounding structures (45).

Gray-scale and color Doppler US are consid-
ered the primary diagnostic tools, with overall
sensitivity and specificity of 82.4%—-100% and
71%—-100%, respectively (11). US features of
MAP include an irregular or absent retropla-
cental clear space at gray-scale US and multiple
irregular placental lacunae (Swiss-cheese appear-
ance), with turbulent high-velocity flow deep in
the placenta separate from the fetal surface of the
placenta (Fig 18, Movie 5) (5,49,50).

An abnormal uterine serosa—bladder inter-
face is reported as the US sign with the highest
positive predictive value for MAP (51,52). The
normal serosal-bladder interface is an echogenic
smooth line without irregularities of vascular
signals. Abnormalities of that interface include
interruption of the serosal line, thickening of the
line, and chaotic vasculature or varicosities.

MR imaging is a complementary imaging
examination when US findings are equivocal or
the placenta is posteriorly located (13). Overall



990 May-june 2017

Figure 17. Intraplacental hematoma.
Longitudinal gray-scale US image at 27
weeks gestation shows a thick heteroge-
neous placenta (arrows), which is due to
a combination of placental tissue and a
large isoechoic acute hematoma.

RadioGraphics

sensitivity and specificity of MR imaging for
this condition are 75%—-100% and 65%—-100%,
respectively (13).

MR imaging findings of MAP include dark
intraplacental bands on T2-weighted images,
disorganized intraplacental vascularity, abnormal
uterine bulge, heterogeneous placenta, thin-
ning or loss of the retroplacental dark zone on
T2-weighted images, myometrial thinning or
focal disruption of the myometrium, invasion of
adjacent organs (particularly the bladder), and
tenting of the bladder (Fig 19). Using more than
one criterion increases the reliability of the diag-
nosis. A systematic review by Rahaim and Whitby
(13) revealed that the combination of dark bands
on T2-weighted images, abnormal uterine bulg-
ing, and extremely heterogeneous placenta was
consistently associated with MAP and much less
frequently seen in normal patients.

Morita et al (53) suggest that diffusion-
weighted imaging (DWTI) be used as an additional
tool for evaluation of placental invasion. DWI at
a b value of 1000 sec/mm? can be helpful for dis-
tinction of the border between the myometrium
and placenta, as the placenta demonstrates very
high signal intensity compared with the adjacent
myometrium; thus, focal myometrial thinning
caused by placenta increta or percreta can poten-
tially be detected.

Management of MAP requires a multidisci-
plinary team approach. The ideal management is
planned cesarean hysterectomy and avoidance of
placental delivery; however, when fertility pres-
ervation is desired, other alternative conservative
options can be considered, including cesarean
delivery combined with temporary aortic balloon
occlusion, followed by uterine artery emboliza-
tion (54,55).

Gestational Trophoblastic Disease
Gestational trophoblastic disease (GTD), also
termed molar pregnancy, includes a wide spec-
trum of abnormal trophoblastic proliferation. It
encompasses complete and partial hydatidiform
mole and persistent trophoblastic neoplasia

radiographics.rsna.org

Table 3: Risk of MAP in Patients with Prior
Cesarean Deliveries and Placenta Previa

Prior Cesarean Risk of MAP in
Deliveries Patients with Placenta Previa
One 11%

Two 40%

Three 61%

Source.—Reference 48.

(PTN), which includes invasive hydatidiform
mole, placental choriocarcinoma, and placental
site trophoblastic tumor.

GTD is a relatively uncommon disease,
although the reported incidence rates vary from
study to study. It is more common in Asian popu-
lations, the reason for which is not fully under-
stood but which may have a genetic basis (56).
Markedly increased human chorionic gonado-
tropin (hCGQG) secretion is the hallmark of this
condition. Enlarged ovaries with multiple theca
lutein cysts are seen with hydatidiform moles and
coincide with the elevated hCG levels (15).

Complete hydatidiform mole is the most
common type of GTD. It has a diploid karyo-
type 46,XX (usually) or 46,XY. All of the chro-
mosomes are paternal in origin (57), which is
probably due to fertilization of an empty ovum by
two haploid sperms. It is characterized by diffuse
trophoblastic hyperplasia and hydropic swelling
of the chorionic villi, with no identified embry-
onic or fetal tissue.

At US, the endometrial cavity is expanded
by hyperechoic or isoechoic tissue with multiple
variable-sized cysts, giving the classic “snow-
storm” or “clusters of grapes” appearance (Fig
20) (15). During the first trimester, the cysts may
be too small to identify at US and the echogenic
mass may appear homogeneously solid. No
definite blood flow is seen within the molar tissue
at color Doppler imaging. No fetus, fetal parts,
umbilical cord, or amniotic membranes are iden-
tified at US (58).
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Figure 18. US features of MAP. (a) Myometrial thinning. Longitudinal color Doppler image at 28 weeks gestation shows loss
of the normal hypoechoic retroplacental space and reduced thickness of the myometrium (arrows) underlying the placenta (P).
(b) Placental lacunae. Longitudinal gray-scale US image of another patient at 29 weeks gestation shows multiple hypoechoic areas
(arrowheads) representing placenta lacunae. These had slow blood flow (not shown). (c) Increased vascularity. Longitudinal color
Doppler image of placenta increta in another patient at 23 weeks gestation shows increased intraplacental and retroplacental
vascularity (arrows). (d, e) Loss of bladder-uterine serosal interface. Sagittal gray-scale US (d) and color Doppler (e) images of
another patient at 28 weeks gestation show bulging (arrows in d) of the placenta (P) and bladder, with increased chaotic vascular-

ity along the interface (arrowheads in e).

Partial hydatidiform mole is the second most
common type of GTD. It has the triploid karyo-
type 69,XXY or 69,XYY. It usually develops after
fertilization of a normal ovum by two haploid
sperms. It is characterized by focal trophoblastic
hyperplasia and focal hydropic swelling of the
chorionic villi with identified fetal tissue (57).

US shows focal cystic changes of the pla-
centa, and a gestational sac may be seen (Fig
21). When fetal tissue is identified, it is usu-
ally abnormal, with only fetal parts instead of a
normal fetus or with severe growth restriction or
triploid karyotypic congenital anomalies (57). A
mimic for partial mole is hydropic degeneration
of the placenta; the serum hCG level may help
distinguish between the two, since it is lower and
progressively decreases in hydropic placental de-
generation (58). Another potential mimic is twin
pregnancy with a normal-appearing fetus and a
concurrent complete molar pregnancy (Fig 22).

PTN includes invasive mole (most common),
choriocarcinoma, and rarely placental site tropho-
blastic tumor. Features that suggest this condition
include an hCG plateau level for four consecutive
values over 3 weeks or a sequential rise in hCG lev-
els for 2 weeks, persistence of an elevated hCG level
6 months after molar evacuation, histopathologic
diagnosis of choriocarcinoma, or metastases (59).
The reported incidence of PTN is 18%—29% after
a complete mole and 0%—11% after a partial mole
(57). US features of PTN include cystic foci or
nodules in the myometrium (Fig 23). Hypervascu-
larity and high-velocity, low-impedance arterial flow
may be seen at color Doppler imaging (58).

MR imaging has a limited role in GTD; it has
no established role in initial diagnosis of hydatidi-
form mole, to our knowledge, but may be useful
in PTN, where it is used for assessment of myo-
metrial invasion and local staging. At MR imag-
ing, a complete hydatidiform mole appears as an
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Figure 19. MR imaging features of MAP. (a) Placenta increta. Coronal T2-weighted image at 23 weeks gestation
shows placenta previa with a focal bulge (arrows) at the lower aspect of the uterus, with discontinuity of the myome-
trium without bladder-serosa interruption. (b, ) Placenta percreta. Sagittal (b) and axial (c) T2-weighted images of
another patient at 26 weeks gestation show a focal placental bulge (white arrows in c) at the right anterolateral aspect
of the uterus, with discontinuity (black arrows) of the myometrium (arrowheads in b).

isointense intracavitary mass on T'1-weighted im-
ages, is hyperintense on T2-weighted images, has
a lattice-like appearance due to cystic changes,
and may contain areas of hemorrhage (56). It
demonstrates avid gadolinium enhancement and
numerous cystic regions. In PTN, particularly
invasive mole and choriocarcinoma, the tumor
usually has heterogeneous signal intensity on
T2-weighted images and an indistinct bound-
ary between the endometrium and myometrium,
with either focal or diffuse disruption of the zonal
architecture (14) (Fig 24).

In addition, Himoto et al (60) reported that
MR imaging allows differentiation between
complete hydatidiform mole with coexisting live
twin fetus (CHTF) and placental mesenchymal
dysplasia (PMD), based on the location of the
multicystic mass. In CHTF, the multicystic mass
of the complete mole is depicted outside the fetal
sac, which contains a normal placenta; however,
in PMD the multicystic mass is depicted in the

placenta in the fetal sac. The clinical course and
pregnancy outcome of these two diseases are
different, thus accurate prenatal differentiation is
important (60).

CT also has a limited role in diagnosis of
molar pregnancy. Its main role is for staging in
patients with choriocarcinoma to identify distant
metastases.

Placental Nontrophoblastic Tumors
Chorioangioma is the most common nontropho-
blastic placental tumor and is identified in 1%
of placentas at histopathologic analysis (61,62).
Other nontrophoblastic tumors, including tera-
toma and metastases, are exceedingly rare, with
only a few case reports in the literature.

Chorioangioma is a benign vascular tumor
supplied by the fetal circulation. Most chorioan-
giomas are small; however, a minority of cho-
rioangiomas have unpredictable growth and can
rapidly increase in size. Large chorioangiomas
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Figure 20. Complete molar pregnancy.
(a) Longitudinal gray-scale US image
shows expansion of the endometrial cav-
ity by a multicystic mass (arrows) (snow-
storm appearance). No fetal parts can
be identified. (b) Coronal gadolinium-
enhanced T1-weighted MR image shows
expansion of the endometrial cavity (ar-
rows) with lattice-like enhancement of
the contents. (c) Photograph of the gross
specimen shows multiple small cysts (ar-
rowheads) within the mass, representing
a complete molar pregnancy.

Figure 21. Partial molar pregnancy at 12 weeks gestation. (a) Longitudinal color Doppler image shows an enlarged
placenta (P) containing multiple cysts (arrows). (b) Transverse transvaginal US image shows a live embryo, representing
a partial molar pregnancy.

greater than 4 cm are uncommon, with a vari-
able prevalence of one in 9000 to one in 16 000
(61,62). At gray-scale US, chorioangioma is

seen as a well-circumscribed tumor with mixed
echogenicity different from the adjacent placental
tissue (Fig 25). Chorioangioma commonly arises
from the fetal surface of the placenta near the

cord insertion. Tiny calcifications may be seen at
US and suggest a favorable prognosis (63—-66).
Color Doppler US and spectral Doppler wave-
forms can help differentiate chorioangioma from
other placental masses or processes, including
placental hemorrhage, hematoma, teratoma, and
infarction. Chorioangioma has abundant internal
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Figure 22. Twin pregnancy with a nor-
mal fetus and a complete mole, proven
at pathologic examination, at 12 weeks
gestation in a patient with a history of in
vitro fertilization. Longitudinal gray-scale
US image shows a normal fetus (F) and
normal placenta (P) in one gestational
sac and an abnormally thick placenta
(TP) with multiple cysts (arrows) in the
other gestational sac; the latter repre-
sents a complete molar pregnancy. No
normal fetal parts are seen in this gesta-
tional sac.

a.

Figure 23. Invasive molar pregnancy. (a) Transverse US image shows an echogenic multicystic mass filling
the endometrial cavity. The posterior aspect of the myometrium was not well seen at US (arrows), hence MR
imaging was performed. (b) Axial contrast-enhanced T1-weighted image shows invasion into the myometrium

(arrows), confirming the diagnosis of invasive molar pregnancy.

vascularity with low-resistance arterial flow and
in some cases may show turbulent venous flow or
a single feeding vessel (64).

Large chorioangiomas are associated with high
fetal morbidity and mortality of up to 30%—40%
(65). Fetal complications include polyhydramnios,
fetal anemia, and fetal hydrops. Serial follow-up
monitoring with US and fetal echocardiography
should be performed throughout the pregnancy
to evaluate the timing of delivery or the need for
therapeutic reduction amniocentesis or intrauterine
blood transfusion if polyhydramnios or fetal anemia
develops (65). US-guided interstitial laser therapy
has been described to treat patients with giant cho-
rioangiomas that have caused fetal compromise due
to high-output cardiac failure. The main target of
the laser therapy is to devascularize the tumor (65).

Placental teratoma is a rare tumor composed
of all three germ cell layers. It has been described
as benign and is essentially never associated with
congenital abnormalities in the fetus. The US fea-
tures of this tumor include a placental soft-tissue
mass of varied echogenicity due to calcifications,

fat, and fluid, but without a fetal pole or an um-
bilical cord insertion (67).

Maternal melanoma has been reported as the
most common tumor to metastasize to the pla-
centa. Lung cancer, leukemia, lymphoma, breast
cancer, and sarcoma are other malignancies that
have rarely been reported to metastasize to the
placenta (68).

Recent Techniques

and Updates in Placental Imaging
Several relatively new imaging techniques have
been used recently to evaluate the placenta.
These include US techniques such as elastog-
raphy, and MR imaging techniques including
arterial spin-labeling (ASL), diffusion-weighted
imaging (DWI), and blood oxygen level-depen-
dent (BOLD) imaging.

Elastography assesses the stiffness within tis-
sues and has been used in evaluation of multiple
organs with both MR imaging and US. Stud-
ies on the human placenta suggest that [IUGR
placentas may have different mechanical proper-
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a. b.

Figure 24. Invasive molar pregnancy at 10 weeks gestation. (a) Sagittal T2-weighted image shows a
large mixed solid and cystic mass (long arrow) extending from the endometrium into the myometrium.
Note the multiple theca lutein cysts in the ovaries (short arrows). (b) Axial (through the uterus) contrast-
enhanced T1-weighted image with fat suppression shows a heterogeneously enhancing mass (arrows)

extending from the endometrium into the myometrium.

ties than normal placentas. Wu et al (69) found
that the shear wave velocity of normal placenta is
0.983 m/sec £ 0.260, with little variation between
the second and third trimesters.

Sugitani et al (70) analyzed ex vivo placentas
for the velocity of shear wave propagation, us-
ing an acoustic radiation force impulse (ARFI)
imaging technique. They found a significant
difference in shear wave velocity between fetal
growth restriction (FGR) placentas and normal
placentas—higher in the FGR group—but no
significant difference between the normal group
and a pregnancy-induced hypertension group.
Using strain elastography, Cimsit et al (71)
found that the strain ratio was higher in patients
with early-onset preeclampsia than in those with
normal pregnancies.

Figure 25. Chorioangioma at 32 weeks
gestation. (a) Longitudinal color Dop-
pler image shows a well-circumscribed
hypoechoic mass (black arrows) arising
from the fetal surface of the placenta (P)
adjacent to the cord insertion (Cl). It dem-
onstrates internal vascularity and a large
feeding vessel (white arrow). (b) Cut sec-
tion of the delivered placenta from another
patient with chorioangioma. Note the red-
dish mass (arrow) in the placenta (P).

ASL MR imaging monitors the delivery of
labeled arterial blood water to tissues of interest.
Gowland et al (72) used this technique in the
study of human placentas and found values of
normal placental perfusion of 176 mL/100 mg/
min * 96. Francis et al (73) found more areas of
low perfusion related to a decrease in placental
perfusion in IUGR pregnancies.

BOLD MR imaging provides information
about tissue oxygenation and is based on the
magnetic properties of hemoglobin. Serensen
et al (74) found that on BOLD images, the
normoxic placenta appeared heterogeneous,
with darker areas located to the fetal side and
brighter areas to the maternal side. During
hyperoxia, the placenta became brighter, the
placental structure became more homogeneous,
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a.

b.

Figure 26. Dichorionic diamniotic twin pregnancy with one fetus with IUGR at 18 weeks gestation.
Axial diffusion-weighted image (b = 800 sec/mm?) (a) and ADC map (b) show abnormal lower signal
intensity in the placenta of twin B (PB) (smaller IUGR fetus) than in the placenta of twin A (PA) (normal
fetus). The placenta of twin B also had a lower ADC value than the placenta of twin A (not shown). Note
the difference in the signal intensity of the placenta compared with the myometrium (arrow), which al-
lows delineation of the placental-myometrial interface.

Table 4: Features That Should Be Evaluated at US for Placental Evaluation

Criteria Normal Placenta

Variations/Abnormalities

Morphology

Placental thickness
gestational age

US echogenicity Homogeneous
Location Variable
Cord origin Central

Abnormal placental Retroplacental (subplacental)

Typically discoid with rounded margins

Typically 2—4 cm, correlating with

adherence hypoechoic zone
Smooth echogenic uterine serosa—
bladder interface
Hematoma Absent
Masses Absent

Succenturiate or bilobed
Circumvallate placenta
Placenta membranacea
Thick or thin placenta

Venous lakes can be seen in normal placenta
Calcifications

Placental lacunae can be seen in MAP
Low-lying placenta or placenta previa
Marginal or velamentous cord insertion

Placenta accreta, increta, or percreta

Placental abruption and associated hematomas
Trophoblastic and nontrophoblastic tumors

and the BOLD signal of the total placenta
increased (ABOLD, , 15.2% % 3.2 [mean %
standard deviation], P < .0001). They also
found that during maternal hyperoxia, there
was an increase in oxygenation in a number of
human fetal organs, but the oxygenation of the
fetal brain remained constant; thus, a “reversed”
brain-sparing mechanism could be considered in
healthy fetuses subjected to hyperoxia (75).
DWT has been implemented in human placentas,
similar to its routine use in many other structures in
the human body. Placental values of apparent dif-
fusion coefficient (ADC) have been calculated for
both normal pregnancies and pregnancies compli-

cated by IUGR and preeclampsia, with an average
ADC value of 1.77 X 102 mm? - sec™! £ 0.19 (76);
however, there is considerable variation in these
values with gestational age. In IUGR placentas,
ADC appears significantly decreased compared
with normal pregnancies (77,78) (Fig 26).

Practical Evaluation
of Placenta at Imaging
Placental evaluation is integrated as part of the
routine prenatal US evaluation, in which sys-
tematic evaluation of the placenta is important
(17).Table 4 is a list of the placental features that
should be evaluated at US.
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MR imaging is usually reserved as a comple-
mentary and problem-solving tool in placental
evaluation. It demonstrates good delineation of
the placental-myometrial interface at T2-weighted
imaging and DWI, which is of value for diagno-
sis of MAP (12,13,53); however, MR imaging
diagnosis of placental invasion remains challeng-
ing, and MR imaging should be reserved for the
setting where there is high clinical suspicion with
negative or equivocal US findings (12). Further-
more, MR imaging demonstrates well the zonal
anatomy of the uterus, which is helpful in cases of
PTN (14).

CT is reserved for selected circumstances,
particularly trauma, where the clinical benefits
of detecting maternal and fetal injuries outweigh
the risk of fetal radiation exposure (16). CT is
also used for evaluation of metastases in the set-
ting of PTN (15).

Conclusion
The placenta has a crucial role throughout fetal
development. The fetus completely depends on
the placenta to survive; therefore, pathologic
conditions associated with the placenta directly
affect fetal morbidity and mortality. Systematic
evaluation of the placenta during routine prenatal
US should be performed to exclude pathologic
conditions. MR imaging is reserved for equivo-
cal cases, mainly for placental adherence abnor-
malities, while CT has a limited role in placental
evaluation. Familiarity of radiologists with these
various placental pathologic conditions is vital for
alerting referring clinicians regarding the need
for prompt and appropriate maternal and fetal
management.
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