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Early first-trimester transvaginal ultrasound

screening for cesarean scar pregnancy in
patients with previous cesarean delivery:
analysis of the evidence
Ilan E. Timor-Tritsch, MD; Ana Monteagudo, MD; Steven R. Goldstein, MD
Obstetric hemorrhage is a leading cause of maternal morbidity and mortality. An
important etiology of obstetric hemorrhage is placenta accreta spectrum. In the last
2 decades, there has been increased clinical experience of the devastating effect of
undiagnosed, as well as late diagnosed, cases of cesarean scar pregnancy. There is a
growing body of evidence suggesting that cesarean scar pregnancy is an early precursor
of second- and third-trimester placenta accreta spectrum. As such, cesarean scar
pregnancy should be diagnosed in the early first trimester. This early diagnosis could be
achieved by introducing regimented sonographic screening in pregnancies of patients
with previous cesarean delivery. This opinion article evaluates the scientific and clinical
basis of whether cesarean scar pregnancy, with special focus on its early first-trimester
discovery, complies with the accepted requirements of a screening test. Each of the 10
classical screening criteria of Wilson and Jungner were systematically applied to evaluate
if the criteria were met by cesarean scar pregnancy, to analyze if it is possible and
realistic to carry out screening in a population-wide fashion.
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Introduction
Obstetric hemorrhage is a leading cause
of maternal morbidity and mortality,1

even in high-resource settings such as
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the USA, where hemorrhage accounts
for more than 10% of all maternal
deaths.2 Patients with a previous ce-
sarean delivery (CD) and a low-lying
placenta are at increased risk of
having a life-threatening condition,3

namely placenta accreta spectrum
(PAS), which is an important etiology
of obstetric hemorrhage,4 as is cesarean
scar pregnancy (CSP).5 Deaths due to
morbidly adherent placenta, including
PAS, have increased.6 Furthermore, PAS
may lead to long-lasting postpartum
maternal morbidity in the form of a
recently described list of pathologies
under the collective term ‘Cesarean scar
disorder.’7

Over time, 2 conclusions regarding
CSP and PAS have become evident. The
first is that, terminating a CSP at a later
stage ismore complex and associatedwith
more complications than when it is
recognized and treated earlier.8 The sec-
ond, that some expectantly managed
CSPs develop dangerous second- and
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third-trimester PAS requiring more
experienced management. Earlier detec-
tion and referral to a tertiary center allows
for a multidisciplinary approach and
the potential for better maternal and
neonatal outcomes.9,10 We believe that
all pregnancies with previous CD
should undergo transvaginal ultrasound
(TVS) screening for CSP early in the
first trimester to locate the gestational sac
in the uterus.11 Implementing such
screening for CSP would enable timely
identification of this high-risk condition
during its initial stages.12e14

The 3 major principles of screening
are: the disease should be recognizable in
its latent or early symptomatic stage;
there should be a suitable test or exam-
ination for it; and there should be an
agreeable policy of whom to treat as
patients. Whilst all 3 would seem to
apply to screening for CSP and justify
early implementation at 5 to 7 weeks, it is
simplistic to rely on only these 3 re-
quirements and think that they carry the
necessary weight when medical practice,
protocols, and economic factors have to
be satisfied. Aware of the literature
regarding the concept of clinical imple-
mentation of screening, we sought to
apply the 10 ‘classical’ principles of
screening outlined in the seminal work
of Wilson and Jungner published in
1968, entitled: ‘Principles and practice of
screening for disease.’15 These criteria are
still highly regarded by public health
workers.

Application of the ‘Wilson and
Jungner’ principles for screening to
CSP
Wilson and Jungner’s principles15

constitute the fundamentals of what
should be known about the specific
importance of a health problem, its
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natural progression, the characteristics
of the available tests and follow-up
treatments, and the cost-effectiveness of
screening, before making a decision that
such screening is appropriate. When
considered in the context of CSP, we
proffer the following:

The condition sought should be an
important health problem
CSP manifests with different degrees of
severity. Its ‘benign’ form, termed
endogenous, type 1 or ‘on-the-scar,’may
pose a relatively small health problem
but one that is sufficiently important to
support an indication of system-wide
screening.16 Its second form, the exoge-
nous, type 2 or ‘in-the-niche’ variety, if
left to progress, can lead to clinical
manifestations of PAS, with increased
risks of prematurity, obstetric hemor-
rhage, and maternal morbidity and
mortality, even under optimal medical
management.13,16,17 Thus, although
relatively rare, CSP poses a significant
clinical and economic burden on both
individuals and the healthcare system,
warranting implementation of screening
measures.18e20 Early detection in many
cases would prevent the adverse conse-
quences of CSP.21

The natural history of the condition,
including development from latent-to-
declared disease, should be adequately
understood
The natural history of CSP is fully un-
derstood: CSP can be considered as the
latent phase and first-trimester expres-
sion of PAS17,22,23 and, if expectantly
managed, can develop into a potentially
dangerous form of PAS in the second or
third trimester.13,17,19,24e26 The preva-
lence and types of markers of CSP/PAS,
such as abnormal placental positioning
and vascular patterns, differ between the
early first trimester (6e9 weeks of
gestation) and later first trimester (11e
14 weeks of gestation),27 and diagnosis is
significantly more accurate at the earlier
stage. The most common sonographic
markers for PAS include low, anterior
placement of a gestational sac, coupled
with a history of 1 or more cesarean
deliveries.28 Given that CSP is a first-
trimester manifestation of PAS, these
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sonographic markers are equally rele-
vant for CSP.

There should be a recognizable latent
or early symptomatic stage
CSP itself is recognizable in its ‘latent’
and early first-trimester stage by testing
of human serum chorionic gonado-
tropin (hCG) and by ultrasound exam-
ination. The preferred diagnostic test is
TVS, which demonstrates the low,
anteriorly positioned gestational sac,
below the bladder and adjacent to the
internal cervical os. Vaginal bleeding and
pain may sometimes be the first sign of a
CSP but patients may be asymptomatic
and their practitioners may become
aware of a CSP only when detected by
ultrasound.29

There should be a suitable test or
examination
Screening tests should be easy to
administer and return a rapid result.
Both measurement of hCG and TVS
fulfill these criteria and, therefore, are
suitable tests utilized in the early diag-
nosis or exclusion of CSP. hCG testing
for pregnancy is well established30 and,
even though it is not specific for CSP, as
an accessible and inexpensive diagnostic
tool, it is likely to remain the staple for
exclusion of an intrauterine pregnancy
in this scenario. Screening tests should
also be effective. Diagnosis of CSP by
TVS was advocated in 2006 by Rotas
et al31 who, in a review of 112 cases of
CSP, reported a sensitivity of 84.6% for
TVS at a mean gestational age of
7.5 weeks. Using location of the center of
the gestational sac as amarker of CSP at 5
to 10 weeks of gestation yielded a sensi-
tivity of 93.0%.32 More recently, Chew
et al33 evaluated retrospectively the
respective diagnostic performances at
4.9 to 11.9 weeks of the Royal College of
Obstetricians & Gynaecologists (RCOG)
guideline,34 the Timor-Tritsch et al32

method and a combined method. The
sensitivities of the RCOG, Timor-Tritsch
and combined methods were 58.3%,
94.4%, and 100%, respectively.
There are several, simple methods to

obtain correct diagnostic ultrasound
images to satisfy screening for CSP in
the first trimester. The criteria that
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should be met are as follows: (a) partially
full bladder facilitates evaluation of
the lower uterine segment; (b) a sagittal
2-dimensional image of the whole uterus,
showing the uterine fundus and cervix
(external and internal cervical ora),
should be obtained; (c) on the sagittal
image, an imaginary line dividing the
uterus in half between the fundus and the
external cervical os should be drawn
(Figure 1). If the center of the gestational
sac is above the line, it is most likely to be
an intrauterine pregnancy. If it is below
the line, the diagnosis is most likely CSP
or, in very rare cases, a cervical pregnancy
(in the latter, the lack of a history of CD
will be evident).32 A CSP can also be
diagnosed when there is a gestational sac
and/or early placenta within the post CD
niche, with very thin (�2 mm) or
nonmeasurable myometrial thickness
between the urinary bladder and the
sac.32,35 Importantly, ultrasound is most
useful up to 6 to 7 weeks, as later in the
first trimester the sac with the embryo
will slowly populate the uterine cavity and
may be misdiagnosed as an intrauterine
pregnancy. The earlier in the first
trimester that ultrasound is performed,
the more reliable is the diagnosis.

The test should be acceptable to the
population
Some screening tests are instrumental to
disease prevention but may be so un-
comfortable or invasive that people find
them difficult to accept or undergo. An
example is colonoscopy to detect bowel
disease. In the context of genetic testing,
acceptability has a strong focus on social,
legal, and ethical considerations, as
pointed out by King et al.36 However,
these issues largely do not apply to CSP
since both tests, serum hCG measure-
ment and ultrasound, are routinely per-
formed in the first trimester of
pregnancy and are accepted and used
worldwide.

There should be an agreed policy on
whom to treat as patients
Pregnant patients diagnosed with CSP
are the target population for treatment.
Patients should make an informed
choice between safe termination and
expectant management based on the
erican Journal of Obstetrics & Gynecology 619
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FIGURE 1
Easy sonographic differential diagnosis of CSP and intrauterine
pregnancy in the first part of the first trimester

Position of the gestational sac is diagnostic. A, Cesarean scar pregnancy at 6 weeks and 6 days. The
center of the sac (þ) is below the line dividing the uterus in halve closer to the cervix. B, Intrauterine

pregnancy at 5 weeks and 3 days. The center of the sac (x) is above the line dividing the uterus in

halve, closer to the uterine fundus.

CSP, cesarean scar pregnancy.
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gestational age at diagnosis and the
timing of when management can begin.
The earlier the termination, the lower
the rate of complications.8 The criterion
of whom to treat is extensively discussed
by Wilson and Jungner.15 They opine
that, when a physician, during an office
visit, screens the patient and identifies
the need for treatment, the situation is
straightforward. However, with a
community-based health issue, care
needs to be taken to ensure that the in-
formation obtained does not harm the
patient. Care should be taken to avoid
confusion about the screening process if
the physician caring for the patient does
not take part in the case-finding proto-
col. As long as a clear screening policy
620 American Journal of Obstetrics & Gynecology
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has been agreed upon, the potential for
confrontation between the screening and
the treating physicians can be avoided.
Thus, there are a variety of methods of
handling CSP depending on a number of
factors but all are enhanced by earlier
diagnosis.

There should be an accepted treatment
for patients with recognized disease
Wilson and Jungner considered that the
ability to treat the condition adequately
is perhaps the most important and that
abiding by the Hippocratic oath, that is,
avoiding harm to the patient at all costs,
should be the primary aim.15 Further-
more, they say that an answer should be
provided to 2 questions: does treatment
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at the presymptomatic stage of a disease
(in our case, a small early first-trimester
gestational sac) affect its course
including the prognosis; and does treat-
ment of the developed clinical condition
(in our setting, PAS) at an earlier stage
affect its course and prognosis? The an-
swers to these questions are that termi-
nating CSP or expectantly managing it
are the 2 valid considerations to fulfill
this requirement. Our view of the above
2 management choices affecting the
clinical course of CSP is supported by
others.19,20,37e48

Facilities for diagnosis and treatment
should be available
To fulfill this requirement, the healthcare
system should ensure that diagnostic and
treatment services, as well as specialized
care, are available regionally for patients
identified with the condition (in our case
CSP) by screening. We reason that the
widespread availability of biochemistry
laboratories and ultrasound facilities,
staffed by competent sonologists, readily
meets the first part of this requirement.
Adequate treatment facilities, including
specialized centers to care for CSP and
PAS and reduce complications, seem to
be accessible to patients without the need
for reorganization of our healthcare de-
livery system.

The cost of case-finding (including
diagnosis and treatment of patients
diagnosed) should be economically
balanced in relation to the possible
expenditure on medical care as a whole
Health, economic and human emotional
analyses are essential considerations in
CSP screening programs. While eco-
nomic analysis is beyond the scope of
this Opinion, it is likely that there are
hypothetical economic benefits, which
have not yet been rigorously quantified,
and that the implications of early CSP
screening vary across different health-
care systems, making generalizations
difficult.

In determining whether detection of
disease by screening will be economical
for a country’s resources, there are 2
main considerations, the first is medical,
the second economical. There is little
question that screening has the potential
 ClinicalKey.es por Elsevier en diciembre 16, 
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to reducemorbidity andmortality. What
is unclear is whether the actual monetary
cost of such screening would equal that
associated with reduction in the pres-
ently reported morbidity and mortality.
On the face of it, the cost of caring for a
complicated case of PAS with prenatal
care (mainly in specialized centers), de-
livery (operating room, personnel,
medical equipment, blood bank, etc.)
and postnatal care is likely to be
considerable. However, despite the
increasing cost of diagnostic technolo-
gies and treatment, population-based
screening for CSP is likely to become
cost-effective. Potential savings resulting
from early diagnosis, lowering acute
healthcare utilization, namely hospital
and intensive care unit use as well as
avoiding expensive treatments, are ex-
pected to affect the cost of screening for
CSP. Formal health economic evalua-
tions are required to assess the exact
cost-benefit profile of screening for
CSPs. There is extensive literature
addressing healthcare economics in
general. However, very few articles touch
upon the cost-benefit of diagnosing and
treating pregnant patients49,50 and even
fewer address this aspect in relation to
CSP and PAS.51,52 Nevertheless, we are
confident that formal assessment of the
cost-benefit aspects of screening for CSP
in the early first trimester,11 whichwould
entail adding a transvaginal first-
trimester scan, is likely to result in
favor of proving the benefit of screening.

Case-finding should be a continuing
process and not a ‘once and for all’
project
By way of an analogy, screening for dia-
betes in pregnancy is routinely per-
formed in most healthcare settings.
Indirectly, one could infer the findings of
structured lifestyle intervention in the
perinatal period and over a lifetime, due
to reduction in adverse healthcare out-
comes, as well as the demonstrated cost
savings, when screening for diabetes, and
apply most of the concept to CSP.53

Other indirect inferences can be found
in studies involving ultrasound evalua-
tion of pregnancies before invasive pre-
natal screening for fetal aneuploidy54
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and of preeclampsia,55 which are now
routine in some jurisdictions. Recruiting
patients for screening can be achieved by
examination of patients in the physi-
cian’s office as part of normal obstetrical
services. In this context, with the help of
health education, regular offers of ex-
amination are likely to be made. This has
the possibility to gradually cover more
pregnancies at risk using reexamination
of those presenting with a new preg-
nancy after a previous CD. Early recog-
nition of CSP and early PAS starts with
patient education. Distribution of bro-
chures explaining the importance of
early diagnosis should be done by the
nursing staff at hospital discharge
following CD (Figure 2). Patients should
be advised that, in a future pregnancy, an
early visit to an obstetrician for TVS is
important.37

The Wilson and Jungner criteria15 set
a foundational framework for screening.
The criteria were groundbreaking when
developed and have endured with time,
emphasizing principles such as the dis-
ease being an important health problem
and the existence of an acceptable treat-
ment. However, newer guidelines such as
those of Prorok56 and Andermann,57e59

which built upon Wilson and Jungner’s
work, refined the criteria based on
further research and experience of ad-
vancements in technology and under-
standing of disease progression. They
also emphasize considerations such as
equity and patient preferences, which are
increasingly recognized as important
factors in screening decisions.

Other literature supporting screening
for CSP
A review of PubMed was performed in
November 2023, searching for the terms
‘cesarean scar pregnancy’ and ‘cesarean
scar ectopic pregnancy’ in addition to
‘diagnosis,’ ‘screening,’ and ‘review,’ to
find peer reviewed articles containing
direct as well indirect reference to
advocate screening for CSP. This resulted
in 74 articles containing paragraphs
discussing the need for early diagnosis.
Of these, 22 explicitly suggested or called
for screening for CSP in the first
trimester,8,16,27,35,41,49,60e75 and 52
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indirectly implied the need for early
diagnosis and supported it with
data.9,31,37,43,44,48,65,76e99,100e119

Conclusion
In the USA, over 30% of pregnant pa-
tients give birth by CD. One of the
complications for those who have a
subsequent pregnancy is that implanta-
tion can occur at the site of the incision
of the former CD, either on the scar itself
or within a niche (scar defect). The
resulting CSP is considered a precursor
to placental pathology, that is, PAS,
which poses a significant risk for the
pregnancy in terms of morbidity and
mortality in all 3 trimesters. Early first-
trimester diagnosis is crucial for early
intervention and timely referral of the
patient to a high-risk facility providing
multidisciplinary care. As such, a well-
planned screening program, which
could involve obstetricians, gynecolo-
gists, radiologists, sonographers, nurse
practitioners as well as maternal fetal
specialists, should be implemented.
Professional societies should develop
guidelines and train healthcare pro-
fessionals to identify the target popula-
tion and implement, manage and
monitor the screening program. They
should also identify and support
specialized care centers for patients with
CSP and PAS. Furthermore, a cost-
benefit analysis of the economic
viability of implementing such a
screening program should be performed
in order to determine the potential sav-
ings from preventing complications and
optimizing resource allocation within
the healthcare system. Overall, a
comprehensive approach incorporating
these tasks would ensure the success of a
CSP screening program, benefiting both
patients and the system, whilst meeting
legal and ethical obligations by creating
standards of patient autonomy and
consent.

We have evaluated the validity of a
screening program for CSP/PAS by
applying the classic criteria developed by
Wilson and Jungner in 1968. We iden-
tified quotations in the published liter-
ature explicitly calling for, as well as
indirectly supporting, screening for CSP.
erican Journal of Obstetrics & Gynecology 621
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FIGURE 2
A sample of a patient information brochure about cesarean scar pregnancy to be handed to patients at discharge
from the hospital or at the first postpartum visit in the office after a cesarean delivery
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We have provided arguments that an
early screening program for CSP is a
realistic goal and can be implemented.
Our appeal for first-trimester screening
for CSP is supported by scores of care-
giver opinions based upon their decades
of personal clinical experience, as well as
published peer reviewed scientific
research. We urge healthcare providers,
professional societies and policymakers
to recognize the importance of early CSP
screening and to take concrete steps to-
ward its success. -
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