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Absence of abnormal vascular
changes on prenatal imaging aids
in differentiating simple uterine
scar dehiscence from placenta
accreta spectrum: a case series
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Atta Owusu-Bempah' and Sally L. Collins***

Department of Obstetrics and Gynecology, Komfo Anokye Teaching Hospital, Kumasi, Ghana, *Nuffield
Department of Women's and Reproductive Health, University of Oxford, Oxford, United Kingdom, *Fetal
Medicine Unit, John Radcliffe Hospital, Oxford, United Kingdom

Accurate prenatal discrimination between a simple, non-adherent uterine scar
dehiscence with an underlying placenta and the severe end of the placenta
accreta spectrum is problematic as the two can appear similar on prenatal
imaging. This may lead to the false diagnosis of placenta accreta spectrum
resulting obstetric anxiety, overtreatment and potential iatrogenic morbidity.
Despite potential similarities in the etiology, the manifestation and management
of these two conditions is very different. The prenatal sonographic features of
seven confirmed cases of simple uterine scar dehiscence with an underlying
placenta previa were examined. The common sonographic features found for
scar dehiscence was a thinned myometrium (<1 mm) overlying a generally
homogenous placenta and a placental bulge. There was absence of lacunae and
features of hypervascularity including bridging vessels. Our findings suggest
accurate discrimination between a simple scar dehiscence with the placenta
underlying it and placenta accreta spectrum can be made on prenatal ultrasound
if the placenta is carefully examined for the vascular features unique to PAS.

KEYWORDS

uterine window, scar dehiscence, placenta accreta spectrum, uterine scar, prenatal
diagnosis, cesarean, maternal morbidity

1. Introduction

Simple uterine scar dehiscence with the placenta lying beneath the defect is often
confused with placenta accreta spectrum (PAS) both on prenatal imaging and
intraoperatively (1). Both conditions result from previous uterine scarring and may even
have a pathophysiological overlap, however, as the degree of placental attachment is very
different, the surgical management of each should also be different. In instances of simple
uterine scar dehiscence, while it may be necessary to remove the overlying serosa layer
that covers the placenta bed, the rest of the placenta can be readily detached from the
myometrium surrounding the defect. Moreover, there is usually sufficient residual uterine
tissue allowing for preservation of the uterus in the majority of cases. Hysterectomy is
only performed when the myometrium surrounding the defect fails to adequately contract
(usually when the defect is very close to the cervix). Although a definitive diagnosis of
PAS can only be made at delivery when the placenta fails to detach, the current
management approach discourages any attempt to manually remove the placenta due to
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the risk of severe hemorrhage which may lead to mortality or
severe morbidity (2). Hence, caesarean hysterectomy with the
placenta in-situ is often considered to be the gold standard
treatment for PAS cases (3).

Undiagnosed PAS is undeniably every obstetrician’s nightmare,
therefore prenatal diagnosis plays an integral role in influencing the
decision for a caesarean hysterectomy and other aggressive
management approaches, so obstetricians are at a high risk of
confirmation bias (4). This may lead to an overly aggressive
management approach including vertical abdominal incision, use
of ureteric stents, interventional radiology, and a potentially
unnecessary hysterectomy. All of these interventions also increase
the risk of iatrogenic morbidity. Prenatal ultrasound assessment
plays
management of both simple scar dehiscence and PAS. Despite its

a critical role in the pre-operative planning and
importance, accurate prenatal discrimination between these two
closely related but clinically different conditions is challenging.
We aimed to investigate the ultrasound features observed in
confirmed cases of simple scar dehiscence with underlying
placenta and to evaluate which of the standardized ultrasound

descriptors (5) may be used to distinguish it from PAS.

We included all patients who had intraoperative diagnosis of
simple uterine dehiscence with an underlying placenta in the
Obstetrics and Gynecology Department of Komfo Anokye
Teaching Hospital, Kumasi, Ghana between December 2020 and
July 2022. The study had local ethical approval (KATH IRB/AP/
111/22).

All the women had an anterior low lying or previa placenta and
a history of at least one previous caesarean delivery so were
considered to be at high risk of PAS. The placenta was regarded
as low lying when the lower edge of the placenta was less than
20 mm from the internal os and previa when it covered the
internal os (6). The women underwent a detailed transabdominal
and transvaginal ultrasound assessment within one-week prior to
surgery which included assessment with color Doppler by a
sonographer experienced in the diagnosis of PAS, using Siemens
NX 3 Ellite or Samsung SonoAce x7 ultrasound machine. All
examinations were performed with a moderately filled urinary
bladder and all the signs of PAS defined by the European
Working Group on Abnormally Invasive Placenta(EW-AIP) (5)
were actively sought.

Data relevant to the pregnancy were extracted from the hospital
notes including age, parity, previous uterine surgery, gestational age
at delivery, placental location, presence of antepartum hemorrhage.
The ultrasound report, images and intraoperative images were
retrieved for analysis. Intraoperative information such as surgical
outcome (hysterectomy vs. preservation of uterus), estimated
blood loss, iatrogenic injury of surrounding viscera, need for
blood transfusion were also collected. Only women who were
confirmed at delivery as having a simple uterine dehiscence with
a placenta which was easily separated from the surrounding
myometrium were included.
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Seven women had a uterine scar dehiscence overlying the
placenta during the study period. The patient characteristics,
ultrasound and intraoperative findings are reported in
All the women had had at least one caesarean delivery, with five
having had two and one having had three. In all cases, the
placenta was implanted at the presumed site of the previous
caesarean section scar. Three of the women had experienced at
least one episode of antepartum hemorrhage.

On ultrasound examination abnormally thin myometrium
(<1 mm) was observed to be overlying the placenta in all seven
women. All the placentas were homogenous with a few simple
lakes which were regular in shape and had no high velocity feeder
vessels. One placenta had peripheral calcification which is usually
seen in ageing placentas. An obvious placental bulge ie., a
deviation of the uterine contour at the lower uterine segment
towards the urinary bladder, was seen in two of the seven women.
No other EW-AIP ultrasound signs of PAS were seen ( ).

Caesarean delivery was performed through the previous
transverse abdominal incision in six cases. A classical incision was
used for the seventh case due to a high index of suspicion for PAS
from an ultrasound examination performed early in pregnancy. In
all cases, intraoperative findings revealed at least one area of
uterine dehiscence where the placenta was directly visible under a
layer of serosa. No evidence of neovascularization was seen on the
serosal surface or in the utero-vesical fold of peritoneum between
the uterus and bladder in any of the seven cases. The placenta
spontaneously separated from the myometrium surrounding the
defect in six women, controlled cord traction was required for the
seventh. Excessive bleeding after the placental delivery occurred in
case 3. As there was a large dehiscence very close to the cervix the
bleeding was difficult to control and a hysterectomy was
performed. Estimated blood loss was less than 1,100 ml for all the
women except case 3 who had the hysterectomy. She lost
1,700 ml. Only case 3 required a blood transfusion, she received 2
units of whole blood during the hysterectomy.

Delivery was between 36- and 37-weeks’ gestation for five cases.
Early delivery occurred in two cases due to clinical concerns. In
case 1, the woman presented with symptoms of concealed placental
abruption and so was delivered as an emergency. A large
retroplacental clot was found at delivery appearing to confirm the
clinical suspicion. In case 7, the woman was delivered as an
emergency due to severe lower abdominal pain which was
suspected to be uterine rupture. No rupture was found at laparotomy.

There were no maternal mortalities, visceral injuries, or
postnatal complications. All the mothers were discharged home
three days postnatally. There was a positive outcome for all the
babies with no morbidity or mortality. The maximum admission
to the neonatal intensive care unit (NICU) was three days.

The common sonographic findings of simple uterine scar
dehiscence in these cases were significant myometrial thinning
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(<1 mm or vanishingly thin), homogenous placenta and a placental
bulge (Table 1). Intraoperative findings were a thin lower uterine
segment with the placenta seen directly underneath, absence of
neovascularity on the serosa surface and normal surrounding
myometrial tissue. The placenta completely separated in all cases
and the uterus was preserved in all but one woman who required
a hysterectomy as a result of bleeding from the cervix. This
suggests that accurate discrimination between PAS and simple
uterine scar dehiscence with an underlying placenta may be
possible with prenatal ultrasound by carefully evaluating the
uteroplacental bed for markers of neovascularity which are not
present in simple dehiscence.

Remodeling of the lower uterine segment in pregnancies after a
previous caesarean delivery is a common phenomenon and may be
explained by poor myometrial healing (7, 8) with reduction of the
myofibres and muscle density at the site of the scar in the lower
uterine segment (9). This phenomenon results in an increased risk
of progressive scar dehiscence, uterine rupture and PAS in
subsequent pregnancies. However, when an area of scar dehiscence
overlies the placenta, it may be confused with PAS. Intraoperatively,
a differentiation can be made due to the absence of
neovascularization on the serosa surface and completely normal
myometrium surrounding the usually regular scar defect (2). It must
be noted that large placental vessels may be seen running
underneath the serosa in a simple dehiscence, however it is the
presence of neovascularity on the surface of the serosa that indicates
PAS (see Figure 2). On the other hand, prenatal diagnosis is often
not straightforward since scar dehiscence can occur alone or in
combination with PAS. In view of this, a thorough ultrasound
examination of the placental bed should be performed and the
uterus carefully inspected at laparotomy before deciding between the
two diagnoses.

In an attempt to improve prenatal diagnosis of PAS, placental
accreta index score (PAI) was developed (10). However, this
scoring system is poor at differentiating between cases of PAS
and scar dehiscence with underlying placenta. Applying the PAI
scoring system to this case series would predict a probability of
abnormal invasion above 50% in 6 out of the 7 cases (Table 1),
this is potentially enough evidence for the surgeon to proceed
with a caesarean hysterectomy particularly after visualizing the
placenta directly beneath the serosa. Similarly, the proposed
imaging descriptors proposed by EW-AIP (now International
Society of Placenta Accreta Spectrum) (5) do not provide
guidance on distinguishing between these two conditions.

Traditionally, PAS has been attributed to the invasion of the
extravillous trophoblast (EVT) through defective decidua resulting
in the direct attachment or invasion of the villi through the
myometrium (11). Recently, it has been suggested that PAS results
from the implantation of EVT at the area of defective decidua
with progressive scar dehiscence as the placenta grows (12, 13).
This theory also refutes the existence of placenta percreta and
attributes any breach seen in the uterine serosa to uterine rupture
as a result of surgical manipulation and dissection (11). It also
attributes surrounding visceral structures involvement to pelvic
adhesive disease (14). In an era of intensive research into PAS,
this recent theory may potentially affect the management
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FIGURE 1

Shows an ultrasound image of a simple scar dehiscence overlying the placenta. Notice the absence of retroplacental hypervascularity, bridging vessels
and abnormal lacunae (with no feeder vessels) observed on gray scale imaging and color Doppler.
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FIGURE 2

Blood vessels

Demonstrating the difference in the vascularity. (A) Simple dehiscence—the blood vessels seen through the defect are large, dark and situated under the
serosa surface (B) PAS—the blood vessels over the placental bed are bright red and running in or over the serosa and are often seen passing cranio-caudally.

approach of this condition. However, a major issue with this is the
possible confusion among clinicians between a placenta underlying
a simple scar dehiscence and PAS.

On ultrasound the placenta appears homogenous with the
absence of abnormal vascular changes (1). On the other hand, the
villous penetration of the myometrium in PAS reaches the deep
myometrial vessels such as the radial and arcuate arteries which
results in the formation of abnormally large vascular channels
within the placenta (lacunae). Also seen are large amounts of
neovascularisation on the serosal surface and in the utero-vesical
fold (15). On prenatal ultrasound, this abnormal vascularity
should be readily seen with color Doppler (16). Placental lakes
and echogenic cystic lesions, are normal morphological findings

Frontiers in Reproductive Health

that become more prominent in ageing placentas. These should be
differentiated from abnormal PAS lacunae by their much greater
size, irregularity, absence of high-flow feeder vessels on color
Doppler and where it is possible to demonstrate, easy
compressibility (17). Placental lakes and infarcts may be seen in
non-PAS placentas and must not be confused with the abnormal
lacunae seen in PAS (16). Also, urinary bladder varicosities (which
is a common finding in pregnancy) found at the uterovesical
interface can be differentiated from neovascularity by their
characteristic low velocity, parallel course to the urinary bladder
wall and extension away from the uterovesical interface (18).

This case series has several limitations. Firstly, the sample size is

small. This is inevitable as the incidence of uterine dehiscence
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overlying a placenta previa is low. However, as all the cases
demonstrated the same ultrasound signs with no markers of
neovascularity, it is appropriate to suggest that this should be
considered by sonographers when recording their antenatal
suspicions. This is a prospectively collected case series with no PAS
case-matched controls. This said, the EW-AIP standardized markers
are well described and the underlying aim was to assess the presence
of these markers in placentas which were not PAS but simple
dehiscence. Finally, all ultrasound studies were undertaken by a
single operator and so the intra-operator variability remains unknown.
This case series seeks to draw the attention of obstetricians and
sonographers to the differential diagnosis of simple scar dehiscence
with an underlying placenta which occurs in pregnancies at risk of
PAS. Discriminating between these two closely related conditions
on prenatal imaging is not straightforward as it requires
experience and in-depth knowledge of the pathophysiology and
how that relates to the ultrasound findings. However, accurate
prenatal diagnosis is essential for planning delivery as the
intraoperative management and multidisciplinary approach differs
significantly between the two. Also, there may be a higher risk of
uterine rupture with a simple scar dehiscence hence increased
observation of the patient and earlier delivery may be necessary.

5. Conclusion

Accurate discrimination between simple uterine scar dehiscence and
PAS is possible on prenatal ultrasound. Scar dehiscence manifests as a
thinned myometrium overlying a generally homogenous placenta
often with a placental bulge, no PAS lacunae with high flow feeder
vessels are seen and there are no signs of hypervascularity, notably no
bridging vessels. Referral for a second opinion from a PAS expert is
always to be encouraged. One of the most useful ways of
differentiating between the two pathologies at laparotomy is to
evaluate the uterine surface intraoperatively. In simple dehiscence,
there should not be large vessels on the surface of the serosa
(neovascularity) although vessels are often seen beneath the serosal
surface and the myometrium surrounding the defect should be
normal and regular in appearance. If there is any doubt, the uterine
incision should be placed away from the placenta and diagnosis made
according to separation or lack of it after delivery of the baby.
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