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KEY POINTS

� Common placental disorders include subchorionic hemorrhage, placenta previa, abruptio
placentae, placenta accreta syndrome, single umbilical artery, and vasa previa.

� Except for single umbilical artery, these entities may present risks to the gravid patient,
primarily those of hemorrhage, caesarean delivery, and at times, cesarean hysterectomy.

� In pregnancies affected by these conditions, the fetus is at risk of demise and complica-
tions of prematurity.
INTRODUCTION

The placenta is remarkable for being a temporary and mammalian organ created by
the trophoblastic tissue that has already attached to the endometrium less than
2 weeks after ovulation.1 In addition to being the largest fetal organ,2 it sustains a dy-
namic, increasingly complex, and metabolically demanding fetus throughout approx-
imately 280 days of gestation. The expulsion of placenta seems to decrease estrogen
and progesterone production3 and thus signifies the hormonal conclusion of preg-
nancy. Owing to various factors, including but not limited to infertility and its manage-
ment, abnormal placental development, maternal age, parity, use of stimulants and
tobacco, and trauma, a variety of conditions can occur that threaten the ability of
the placenta to continue to support fetal development and survival.

PLACENTA PREVIA

Placenta previa (PP) is diagnosed when the placenta lies over the internal os of
the cervix (Fig. 1). When the placenta is within 2 cm of the internal os, it is considered
a low-lying placenta. Low-lying placenta remains one of the most feared obstetric
complications due to its potential for causing maternal hemorrhage, which remains
a significant cause of maternal morbidity and mortality.5,6 This condition is increasing
in incidence, largely because of the dramatic increase of cesarean deliveries, and is
estimated to affect between 0.5% and 1.3% of all pregnancies7,8; in addition to its
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Fig. 1. Placenta previa.4 (From Merriam A, D’Alton ME. “Placenta previa.” In: In: Copel JA,
D’Alton ME, Feltovich H et al. Obstetrical imaging: fetal diagnosis and care, 2nd ed. New
York: Elsevier, 2018.)
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association with hemorrhage, it is also associated with an increased risk of cesarean
delivery, cesarean hysterectomy, succenturiate lobe, vasa previa (VP), prematurity, in-
trauterine growth restriction (IUGR),9 and placenta accreta spectrum (PAS).10 PP is
believed to occur in patients with prior history of cesarean delivery primarily because
of changes in blood flow within the endometrium and due to implantation of blasto-
cysts in the vicinity of the scar.7 Other factors that increase the risk of PP include
advanced maternal age, higher-order parity, history of uterine instrumentation, infer-
tility, and maternal use of stimulants and smoking.11 Although the most common pre-
sentation is that of painless bright red bleeding in the third trimester, given the ubiquity
of ultrasonography in developed nations today, most patients are diagnosed with PP
via routine ultrasonography during the first or second trimesters. Clinicians must be
mindful that approximately 66% to 98% of cases of PP and low-lying placentae are
diagnosed before the third trimester; follow-up transvaginal ultrasonography should
be obtained at 32 weeks.12,13

The use of transvaginal ultrasonography yields excellent sensitivity and specificity of
the diagnosis of PP when compared with transabdominal ultrasonography.9 Once the
diagnosis has been made, outpatient management can usually be continued. Howev-
er, patients with PP and other risk factors should be considered for admission. Pa-
tients at particular risk include those who live a significant distance from a tertiary
care hospital with 24-hour obstetric anesthesia services or who have a concomitant
history of antepartum hemorrhage, with short (<3 cm) cervical length, with a thick
placental edge covering the internal os, or with history of prior cesarean delivery.9

Bed rest is not recommended; the gravid patient may continue light exercise.9

Although some authorities state that any vaginal or anal penetration be avoided
(except for transvaginal ultrasonography),9 others suggest that no evidence supports
the avoidance of sexual relations that either do or do not result in orgasm in patients
with PP.14 Patients should be counseled about these modifications and should also be
advised to seek immediate care in the case of bleeding or pelvic pain. Similarly, pa-
tients must be counseled about the need for cesarean delivery and of the potential
for emergent delivery, blood transfusion, cesarean hysterectomy, prematurity,
neonatal intensive care unit (NICU) admission, and maternal and fetal mortality.
In asymptomatic patients with confirmed PPwith risk factors as noted earlier, cesar-

ean delivery should be scheduled between 36 and 37 6/7 weeks gestational age
(GA)15; those with a low-lying placenta within 1 cm of the internal os and with risk
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factors should be delivered via cesarean delivery between 37 and 37 6/7 weeks GA,
and those with a low-lying placenta and without risk factors may be delivered between
38 and 38 6/7 weeks GA.9 Antenatal corticosteroids should only be administered for
fetal lung maturity to patients at very high risk of preterm delivery.9
PLACENTA ACCRETA SPECTRUM

PAS (Fig. 2) is the term used to describe placental invasion that extends through the
endometrium, into or through the myometrium, into or through the serosa, or beyond,
usually due to a uterine defect due to prior surgical or interventional radiologic proced-
ures.17 Such invasion may result in catastrophic bleeding requiring hysterectomy,
blood transfusion, and other procedures. Previously, PAS was defined as 3 distinct
conditions: placenta accreta, in which the chorionic villi contact the myometrium;
placenta increta, in which the placenta invaded the myometrium; and placenta per-
creta, in which the villi have traversed the serosa.18 However, today it is known as
one spectrum disorder due to a lack of international agreement concerning the termi-
nology.19 The incidence of PAS has dramatically increased from roughly 1:4000 deliv-
eries in the 1970s to as many as 1 in 500 deliveries in 2018,20 probably because of the
rapid and sustained increase in cesarean deliveries. Coexisting PP is also significantly
associated with PAS; the risk is as high as 3% in women who have never had a pre-
vious cesarean delivery, and for patients with a history of 5 or more cesarean deliv-
eries, the risk is 67%.17 The risk is also increased in patients with prior history of
uterine artery embolization, manual removal of the placenta, endometrial ablation,
or hysteroscopic adhesiolysis.4

To reduce the risk of maternal and neonatal morbidity and mortality, it is ideal to di-
agnose PAS antenatally, if possible, via transvaginal ultrasonography18,21; such an
approach also allows identifying placental location to rule in or out PP.17 Although
such studies are usually performed in the second or third trimester, it is at times
possible to identify PAS in the first trimester via the findings of a gestational sac in
the lower uterine segment, or lacunae identified in the placental bed.19 In the second
and third trimesters, increased placental vascularity noted via color Doppler, multiple
vascular lacunae, and abnormalities of the interface between the bladder and uterine
serosa are all findings suggestive of PAS.17,22 MRI is considered to be equally accu-
rate20 as and not superior to ultrasonography18 in diagnosing PAS. Consultation with a
radiologist with particular expertise in PAS is warranted. Repeat imaging is recom-
mended at 18 to 20, 28 to 30, and 32 to 34 weeks GA.20 Patients must be counseled
about the need for cesarean hysterectomy as well as the potential for blood transfu-
sion, intensive care unit admission, deep vein thrombosis, NICU admission, prematu-
rity, and maternal and neonatal mortality.
Up to 50% of patients with PAS will require transfusion, and 7% die of this syn-

drome.23 Because of these and other risks, including that of disseminated intravas-
cular coagulopathy and the need for multiple transfusions,22 it is essential that
patients with PAS are cared for in a level 3 or level 4 center to minimize morbidity
and mortality for the parturient and neonate.20 The care team should include special-
ists in gynecologic oncology, urology, urogynecology, interventional cardiology, peri-
natology, obstetric anesthesiology, neonatology, critical care, trauma, and vascular
surgery.18,20 Delivery should be accomplished via cesarean delivery, followed by a
hysterectomy, between 34 and 35 6/7 weeks GA in asymptomatic patients; the uterus
should be exteriorized after delivery with closure of the uterine incision and retention of
the placenta to reduce the potential for significant bleeding.20 The blood bank should
be notified before surgery, if feasible, to permit preparation for massive transfusion.18



Fig. 2. Diagram showing normal and accreta placentation on a previous cesarean scar.16

Anterior PP on a cesarean scar and different grades of PP accreta: creta where placenta villi
adhere to myometrium without interposing decidual (D) tissue; increta where villi invade
myometrium; and percreta where villi invade the entire myometrium and cross the uterine
serosa. F, fetus; M, myometrium; P, placenta; PC, placenta creta; PI, placenta increta; PP,
placenta percreta; S, serosa. Jauniaux E. Pathophysiology and ultrasound imaging of
placenta accreta spectrum. Am J Obstet Gynecol 2018. (From Jauniaux E, Collins S, Burton
GJ. Placenta accreta spectrum: pathophysiology and evidence-based anatomy for prenatal
ultrasound imaging. Am J Obstet Gynecol 2018;218:75-87.)
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ABRUPTIO PLACENTAE

Defined as the separation of the placenta from its uterine attachment after
20 weeks GA and before fetal delivery, this condition (Fig. 3) affects approximately
1% of all pregnancies25 and results in perinatal mortality in approximately 10% of
cases.26 Abruptio placentae (AP) is the most common cause of bleeding after
20 weeks GA andmost commonly occurs between 24 and 26 weeks GA.27 In addition,
AP can cause significant maternal morbidity, including antepartum or postpartum
hemorrhage, sepsis, acute kidney injury, pulmonary edema, acute myocardial infarc-
tion, cardiomyopathy, disseminated intravascular coagulopathy death, and increased
risk of transfusion and hysterectomy.28,29 Neonatal complications include conse-
quences of prematurity, hypoxia or asphyxia, IUGR, and congenital anomalies.2,3

AP most commonly occurs in patients who have had AP in a previous pregnancy.
Other risk factors for AP include advanced maternal age, in vitro fertilization, thrombo-
philia, hypertension, preeclampsia, PP, chorioamnionitis, smoking, use of stimulants
such as cocaine, trauma, multiple gestation, and African American race.5,30–32 The
pathophysiology of AP is uncertain but is believed to be due to abnormal trophoblastic
invasion that leads to hemorrhage from the spiral arteries33; AP may be caused by an
unknown event occurring early in pregnancy.34 AP is diagnosed based on score on a
scale of 0 to 3 in which 0 represents no symptoms with only a small retroplacental clot
detected; 1 denotes vaginal bleeding, uterine irritability, and tenderness with no evi-
dence of fetal or maternal distress; 2 is consistent with vaginal bleeding, uterine con-
tractions, no signs of maternal shock, but with the presence of fetal distress; and 3
with evident or concealed severe bleeding, persistent abdominal pain, maternal
shock, and fetal distress or death.35

Although the so-called classic presentation of AP includes dark red vaginal bleeding
with passage of clots and tetanic uterine contractions, the accuracy of clinical findings
alone is poor; one study found that only 38% of patients with AP had both pain and
bleeding when diagnosed. One source reports that 35% fof present with occult
abdominal bleeding, and 68% present with occult abdominal pain.25 Patients may
also present with decreased fetal movement, and cardiotocographic abnormalities
are noted in most cases.25 Obstetric ultrasonography demonstrates low sensitivity
for AP.36
Fig. 3. Placental abruption.24 (From Merriam A, D’Alton ME. “Placental abruption.” In: Co-
pel JA, D’Alton ME, Feltovich H et al. Obstetrical imaging: fetal diagnosis and care, 2nd ed.
New York: Elsevier, 2018.)
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Management of AP must first focus on maternal and fetal well-being. If the gravid
patient is in shock, resuscitative measures must be undertaken expeditiously with
large-bore intravenous (IV) access, IV fluids, and blood products. Once the mother is
stabilized, plans for delivery will depend in part on the fetal status. In general, if the fetus
is alive, emergent cesarean delivery is indicated; however, if there is fetal demise,
vaginal delivery is preferable because it confers a lower risk of postpartum complica-
tions.25 Aspirin greater than 100 mg daily instituted at or before 16 weeks GA may
reduce the risk of AP in patients taking the drug for the prevention of preeclampsia.37

VASA PREVIA

VP (Fig. 4) is a rare entity affecting approximately 0.46 to 0.6 per 1000 pregnan-
cies39,40 that results from fetal vessels that are unprotected by Wharton jelly and
that are placed through the membranes below the fetal presenting part and across
the cervix.41 VP either occurs when the vessel is connected to a velamentous cord
Fig. 4. Vasa previa38 (A) amnioscopy showing vasa previa (arrow) in cervical dilatation area
(X) (B) showing situation of vasa previa between fetal head (FH) and cervix (X) (C) showing
two previa vessels connecting each part of bipartita placenta (P). (From Krief D, Naepels P,
Chevreau J. Per labor vasa previa discovery: a simple clinical diagnosis. Eur J Obstet Gynecol
reprod Biol 2018;231:284-285.)
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(type I) or when it is instead connected with either a succenturiate or accessory
placental lobe (type II).4 These membranes can rupture and cause hemorrhage during
spontaneous or artificial rupture of the membranes, or in the course of labor.15

Because the fetal blood circulating volume is estimated to be less than or equal to
100 mL/kg, the fetus can exsanguinate rapidly42,43; when VP is not diagnosed antena-
tally, the risk of neonatal death is estimated at 60% or higher.44 However, antenatal
diagnosis and management can reduce this tragic statistic to nearly 0.45

Risk factors for VP include multiple gestation, velamentous cord insertion, presence
of succenturiate lobe, and history of in vitro fertilization.46 Clinically, VP should be sus-
pected when a patient presents with painless vaginal bleeding, fetal distress, and
rupture of the membranes.47 However, today the diagnosis is usually made antena-
tally. Patients at high risk of VP, for example, those with a low-lying placenta, velamen-
tous cord insertion, or succenturiate lobe should have a transvaginal ultrasonography
with color Doppler; however, it is still possible for VP not to be identified with these
modalities, and MRI remains an alternative to obstetric ultrasonography.48
Fig. 5. Single umbilical artery51 (A) Transverse view of fetal pelvis with color Doppler flow
mapping showing bilateral umbilical arteries around the bladder in normal pregnancy (B)
Transverse view of fetal pelvis with color Doppler ultrasound illustrating absence of color
Doppler at the unilateral side of the umbilical artery in single umbilical artery. In this
case, the right-side umbilical artery is missing. (From Wu Y-P, Tsai H-F, Cheng Y-C et al. Pre-
natal sonographic diagnosis of single umbilical artery: emphasis on the absent side and its
relation to associated anomalies. Taiwan J Obstet Gynecol 2014;53:197-201.)
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Patients diagnosed with VP antenatally should be considered for hospital admission
at 30 to 32 weeks GA and should receive antenatal corticosteroids by 32 weeks; they
should undergo scheduled cesarean delivery at 35 to 36 weeks, or emergently if spon-
taneous rupture of membranes occurs prior.23
SINGLE UMBILICAL ARTERY

The absence of 1 of the 2 umbilical arteries occurs in approximately 0.5% to 5% of
pregnancies screened in the antenatal course,49 in up to 1.6% euploid fetuses, but
is more common in aneuploid fetuses, in which it is present in up to 11%.50 Causes
of single umbilical artery (SUA) (Fig. 5) include atrophy of a previously existing umbil-
ical artery, primary agenesis, or persistence of the original allantoic artery of the body
stalk.52 Risk factors for this condition include advanced maternal age, smoking, mul-
tiple gestation, diabetes mellitus,53 and in vitro fertilization. The term isolated single
umbilical artery (iSUA) is used to denote cases in which there are no other fetal anom-
alies54; this entity is present in 80% of fetuses with SUA55 and is also associated with
an increased risk of PP, cord knots, and anomalous cord insertion.56 In cases of SUA,
fetal conditions include aneuploidy, structural malformations, low birth weight, NICU
admission,56,57 and IUGR,58,59 with a higher incidence of such anomalies in cases
of primary agenesis of the umbilical artery.60 Thus, thorough anatomic scans are
Fig. 6. Subchorionic hematoma62 (A) Small, hypoechoic subchorionic bleed (less than one
third of circumference of GS; arrow). (B) Large subchorionic bleed with heterogeneous echo-
genicity (between calipers) surrounding the GS (arrow). (From Mazzariol FS, Roberts J, Oh SK
et al. Pearls and pitfalls in first-trimester obstetric sonography. Clin Imaging 2015;39:176-185.)
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warranted when SUA is diagnosed during an obstetric ultrasonography in the mid-
trimester. If iSUA is diagnosed, no other testing is indicated for aneuploidy.61

There is an increased risk of preterm birth, low birth weight, perinatal mortality, and
hypertensive disorders in pregnancies affected by iSUA.25,26 For fetuses with iSUA,
the Society for Maternal-Fetal Medicine currently recommends a third-trimester ultra-
sonography for growth and weekly fetal surveillance at 36 weeks GA.61

SUBCHORIONIC HEMATOMA

Approximately 25% of all pregnant patients will experience first-trimester vaginal
bleeding; a subchorionic hematoma (ScH) (Fig. 6) is a common diagnosis made in
the patient with such vaginal bleeding63 and is also the most common sonographic
anomaly detected in the first trimester in the presence of a live fetus.64 The incidence
ranges significantly between 0.46% and 39.5% of pregnancies.65 The condition is
identified ultrasonographically by a hypoechoic or anechoic, crescent-shaped area
between the chorion and myometrium.66 The mechanism of this lesion is unknown
but is believed to be due to a partial detachment from the uterine wall by the chorion.67

APmay develop from an ScH, in particular, if it occurs in a retroplacental area.68 Assis-
ted reproductive technology is considered a risk factor for ScH69,70; however, it is also
possible that causes of infertility, such as uterine pathology, obesity, and others, are
also factors.71 Although a causal association has not yet been established, associa-
tions between ScH and spontaneous abortion, abruption, preterm prelabor rupture
of membranes, IUGR, hypertensive disorders of pregnancy, and placenta previa
have been found.72 However, in the first trimester, it remains unclear whether ScH
is a risk factor for pregnancy loss, and retroplacental hematoma seems to be more
commonly associated with such losses.54

CLINICS CARE POINTS
� PP is associated with the potential for maternal hemorrhage, caesarean delivery, and
caesarean hysterectomy.

� Most patients today are diagnosed with PP via routine obstetric ultrasonography before
presenting with bleeding.

� PAS is associated with a history of concomitant PP and prior history of caesarean delivery as
well as with a maternal mortality rate of 7%.

� AP is the most common cause of vaginal bleeding after 20 weeks of gestation and is
associated with a history of hypertensive disorders of pregnancy, maternal trauma,
smoking, amphetamine use, and leiomyomata uteri.

� VP occurs when fetal vessels not protected by Wharton jelly are placed through the
membranes below the fetal presenting part and across the cervix.

� Isolated SUA is associated with an increased risk of preterm birth, low birth weight, perinatal
mortality, and hypertensive disorders of pregnancy.

� ScH is a common diagnosis made in the patient with first-trimester vaginal bleeding and is
also the most common sonographic anomaly detected in the first trimester in the presence
of a live fetus.
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