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CONTRIBUTION

What are the novel findings of this work?
Using a modified Delphi procedure, we have generated
a standardized sonographic evaluation and reporting
system for Cesarean scar pregnancy (CSP) in the first
trimester, with specific recommendations for assessment
in general practice and in expert clinics.

What are the clinical implications of this work?
These recommendations should guide gynecologists and
ultrasound examiners in identifying CSP when performing
ultrasound in early pregnancy, and provide a framework
for experts to use during advanced evaluation of CSP.
We hope that these recommendations will increase the
awareness and recognition of CSP and, in so doing, help
prevent life-threatening complications.

ABSTRACT

Objective To develop a standardized sonographic
evaluation and reporting system for Cesarean scar
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pregnancy (CSP) in the first trimester, for use by both
general gynecology and expert clinics.

Methods A modified Delphi procedure was carried out,
in which 28 international experts in obstetric and
gynecological ultrasonography were invited to participate.
Extensive experience in the use of ultrasound to evaluate
Cesarean section (CS) scars in early pregnancy and/or
publications concerning CSP or niche evaluation was
required to participate. Relevant items for the detection
and evaluation of CSP were determined based on the
results of a literature search. Consensus was predefined
as a level of agreement of at least 70% for each item, and
a minimum of three Delphi rounds were planned (two
online questionnaires and one group meeting).

Results Sixteen experts participated in the Delphi study
and four Delphi rounds were performed. In total, 58 items
were determined to be relevant. We differentiated between
basic measurements to be performed in general practice
and advanced measurements for expert centers or for
research purposes. The panel also formulated advice on
indications for referral to an expert clinic. Consensus was
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reached for all 58 items on the definition, terminology,
relevant items for evaluation and reporting of CSP.
It was recommended that the first CS scar evaluation
to determine the location of the pregnancy should be
performed at 6–7 weeks’ gestation using transvaginal
ultrasound. The use of magnetic resonance imaging was
not considered to add value in the diagnosis of CSP. A
CSP was defined as a pregnancy with implantation in, or
in close contact with, the niche. The experts agreed that
a CSP can occur only when a niche is present and not in
relation to a healed CS scar. Relevant sonographic items
to record included gestational sac (GS) size, vascularity,
location in relation to the uterine vessels, thickness of
the residual myometrium and location of the pregnancy
in relation to the uterine cavity and serosa. According
to its location, a CSP can be classified as: (1) CSP in
which the largest part of the GS protrudes towards the
uterine cavity; (2) CSP in which the largest part of the GS
is embedded in the myometrium but does not cross the
serosal contour; and (3) CSP in which the GS is partially
located beyond the outer contour of the cervix or uterus.
The type of CSP may change with advancing gestation.
Future studies are needed to validate this reporting system
and the value of the different CSP types.

Conclusion Consensus was achieved among experts
regarding the sonographic evaluation and reporting
of CSP in the first trimester. © 2021 The Authors.
Ultrasound in Obstetrics & Gynecology published by
John Wiley & Sons Ltd on behalf of International Society
of Ultrasound in Obstetrics and Gynecology.

INTRODUCTION

Rising rates of Cesarean delivery worldwide have resulted
in increasing numbers of pregnant women with a Cesarean
section (CS) scar1. Pregnancies occurring after Cesarean
delivery are considered to be at high risk for Cesarean scar
pregnancy (CSP), low-implanted and invasive placenta
(placenta accreta spectrum (PAS)2), failure to progress
during labor, and uterine dehiscence or rupture in the
second or third trimester of pregnancy3–6. A CSP occurs
when the pregnancy implants on the uterine scar or in
the niche after a previous CS7. Although a CSP is often
considered for pregnancy termination, some cases have
reportedly progressed towards an intrauterine pregnancy
and resulted in viable births8–10.

Determination of the exact location of the gestational
sac (GS) and invasion of the placenta is necessary
to estimate the patient’s risk and advise whether to
terminate or continue the pregnancy. However, there is
no uniform reporting system for CSP. Kaelin Agten et al.6

distinguished between CSPs located on the ‘well-healed’
Cesarean scar and those implanted in the dehiscent scar
(or niche). Others used the level of invasion of the GS and
the remaining myometrial thickness to classify CSPs11–13.

Two-dimensional (2D) B-mode transvaginal ultrasound
(TVS) alone or in conjunction with three-dimensional
(3D) ultrasound and color Doppler has been generally

considered to be the gold standard for the diagnosis
of CSP14. Some authors have also described the use of
magnetic resonance imaging (MRI)15–17. However, there
is no standardized guideline on how to locate the GS
in relation to the CS scar in early pregnancy by using
ultrasound. The ESHRE (European Society of Human
Reproduction and Embryology) Working Group on
Ectopic Pregnancy recently published recommendations
on the terminology of normally sited and ectopic
pregnancies, in which CSP is described briefly18.

The aim of this study was to develop a basic
and advanced standardized sonographic evaluation and
reporting system for CSP in early gestation.

METHODS

Design of a modified Delphi study

A modified Delphi procedure was conducted to achieve
consensus (Figure 1). We performed a systematic lit-
erature search to discover available literature on the
assessment of CSP, and to identify relevant items on
the subject that could be used in the development of
the first questionnaire. The modified Delphi procedure
contained repeat rounds of questionnaires; after each
round, answers were analyzed and results were presented
to the experts, including their relevant feedback. Based on
the outcomes, new questions were formulated concerning
topics on which consensus had not been achieved. In this
way, the experts participating in the study were able to
reflect on the results of each previous questionnaire round
in a structured manner. The experts participating in
the Delphi study answered online questionnaires anony-
mously. We continued to the next Delphi round until all
items reached consensus. It was predetermined that the
process would include at least three rounds (two online
questionnaire rounds and one face-to-face meeting). The
data were collected between July 2018 and August 2020.

Literature search and development of first Delphi
questionnaire

The electronic databases PubMed and EMBASE were
searched for articles published on the sonographic
evaluation of CSP from inception to January 2018, with
the assistance of a clinical librarian. The search strategy
is provided in Appendix S1. Duplicate articles were
excluded. All English or Dutch full-text articles were
included if they reported on the definition and evaluation
of CSP using ultrasound and if they addressed one or more
of the research questions predefined by J.A.F.H., R.A.d.L.
and I.P.M.J. to use in the first questionnaire. These ques-
tions concerned: (1) sonographic criteria to define CSP;
(2) classification based on CSP type; (3) method to locate
a CSP using TVS; (4) optimal timing to check for the pres-
ence of CSP; (5) relevance of color Doppler ultrasound
in the diagnosis of CSP; (6) relevance of pulsed Doppler
ultrasound; (7) relevance of 3D (Doppler) ultrasound;
(8) value of MRI in assessment and diagnosis of CSP.
Relevant items were extracted from all the reviewed and
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Delphi sonographic reporting system on Cesarean scar pregnancy 439

included papers and were used in the first questionnaire.
In addition, the relevant items were presented in a separate
background-information file that was provided for the
experts in case it was needed to fill out the questionnaire.

Expert panel recruitment

Obstetrics and gynecology clinicians with expertise in
advanced ultrasound evaluation of CS scars in early preg-
nancy and diagnosing CSP were invited to participate in
this Delphi study. The experts were selected based on their
membership of the International Niche Society, including
the European Niche Taskforce, and the interest group of
the International Society of Ultrasound in Obstetrics &
Gynecology (ISUOG) or their authorship of publications
concerning the use of ultrasound in the evaluation of

Literature search

Summary of
literature review

Composition of
questionnaire

Delphi round 1
(questionnaire (n= 15))

Analysis and presentation
 of results of round 1

Delphi round 2
(questionnaire (n= 16))

Analysis and presentation
of results of round 2

Delphi round 3a
(panel meeting (n= 6))

Analysis and presentation
of results of round 3a

Delphi round 3b
(questionnaire (n= 10))

Analysis and presentation
of results of rounds

3a and 3b

Delphi round 4
(questionnaire (n= 16))

Final results and
recommendations

Final approval of
consented results

Expert panel Research team 

Figure 1 Study design: stepwise modified Delphi method used to
reach consensus on the definition of Cesarean scar pregnancy and
sonographic evaluation of the uterine scar in the first trimester of
pregnancy.

CSP or CS scar/niche. All the invited experts were asked
to recommend other experts who were also known to
have extensive experience in the field. For the purpose of
this Delphi procedure, ‘experts’ were defined as clinicians
with substantial experience in advanced ultrasound
evaluation of CS scars or CSP, or who had published at
least one article on CSP or CS niche evaluation. Initially,
22 experts were invited; six further experts were invited
subsequently after recommendation by their colleagues.
Experts had to confirm their expertise to be included.

Delphi rounds and structural consensus method

All experts received an e-mail containing a unique link
to the online questionnaire after confirmation of their
participation. After each round, the answers from all
the experts were analyzed for each question. Consensus
was predefined as a rate of agreement (RoA) of > 70%,
where RoA = (agreement − disagreement)/(agreement +
disagreement + indifferent) × 10019–21. Questions were
transferred to the second round if no consensus was
reached, and the results of the first round were fed back
anonymously, including the reasoning of the respondents.
Additional questions requiring clarification were added
as appropriate. Furthermore, the experts were given
the opportunity to add important relevant items, which
were used in the next questionnaire. All the experts
who agreed to participate in the Delphi procedure were
invited to participate in each round, whether they had
replied to the previous questionnaire or not. A draft set
of recommendations was designed based on the results
of the second round. These results were presented in
a face-to-face meeting in October 2019, and the items
without consensus were discussed. All comments and
recommendations made in that meeting were recorded.
The experts could reflect on their reasoning and, if
necessary, reconsider their opinion. Experts who were
unable to participate in the meeting could express their
opinion in a third online questionnaire reflecting the
results of the face-to-face meeting. All results of the
agreed items during the three rounds were presented to
the experts, then a need for more detailed clarification
of a few items led to a fourth digital questionnaire. The
results of the agreed items were sent for final approval to
all the experts who participated in the Delphi procedure.

Some adjustments were made to the manuscript during
the peer-review process; these were submitted to and
approved by all the experts.

RESULTS

Literature search

A systematic search for literature about CSP evaluation
and niche evaluation in pregnancy resulted in 1735 articles
after removal of duplicates (Figure S1). Of the 471 papers
that were considered eligible after screening the title and
abstract, 28 articles that reported on our predetermined
research questions were finally included after full-text
review. The results of the search are presented in Table S1.

© 2021 The Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Sons Ltd Ultrasound Obstet Gynecol 2022; 59: 437–449.
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Some of the papers6,14,22–27 were used for multiple
questions. In total, 15 articles6,14,22,26–37 described
various criteria for the diagnosis of a CSP. Six6,11,12,26,27,38

articles introduced a classification according to multiple
CSP types or grades. Only Timor-Tritsch et al.22 described
in detail how to locate a pregnancy using ultrasound in
order to differentiate between an intrauterine pregnancy
and a CSP. The use of Doppler ultrasound, pulsed
Doppler, 3D (Doppler) ultrasound and MRI for the
assessment and diagnosis of CSP were described in,
respectively, three14,23,24, two14,24, four14,25,39,40 and
eight14,23,25,41–45 papers. None of the papers defined the
optimal gestational age for assessing the presence of a CSP.

The results of the literature search were used in the
development of the first questionnaire and included in
the background-information document provided to the
experts. The results of a previous Delphi procedure on
uterine niche measurement in non-pregnant women46,
and the ISUOG recommendations on the performance of
ultrasound in the first trimester of pregnancy47, were also
provided as background information.

Delphi procedure

The first questionnaire consisted of 43 relevant items
comprising 93 questions. These items were categorized
as: CSP definition and location; CS scar evaluation in the
first trimester of pregnancy; differentiation between CSP
and cervical pregnancy/miscarriage; evaluation in the
transverse plane; gestational age and CSP; Doppler ultra-
sound and CSP; pulsed Doppler and CSP; 3D (Doppler)
ultrasound and CSP; MRI and CSP; niche measurement
in CSP; differentiation between basic measurements to
be performed in general practice and advanced mea-
surements to be performed in expert centers or research
settings. In the second Delphi round, 10 further items
were added based on the input given, and one additional
category was included: referral to an expert clinic.
Moreover, in the fourth Delphi round, one category (het-
erotopic pregnancy) and five items were added (Figure 2).
An overview of the questions in all questionnaires and
subjects discussed during the face-to-face meeting and
their level of agreement are presented in Table S2.

Of the 28 experts contacted, one reported to have
insufficient expertise. Of the remaining 27 experts,
16 agreed to participate in the Delphi study. Two
junior researchers, who are also coauthors (I.P.M.J. and
C.V.), facilitated the study; they did not complete the
questionnaires and are not included in the table. All 16
participating experts completed the second, third and
fourth Delphi rounds; 15 (94%) completed the first online
questionnaire. Consensus was reached for all 58 items
(Figure 2). The mean consensus achieved per item in each
round of the Delphi procedure is presented in Table S3.

Agreed recommendations and statements

A complete overview of the agreed statements is presented
in Table S4, and an overview of our primary research
questions and recommendations is provided in Table S5.

Method of CS scar evaluation in first trimester
of pregnancy

Localization of the GS and placenta depends on gesta-
tional age. For evaluation of a CSP, it was agreed that the
optimal gestational age to carry out these examinations
is 6–7 weeks (88–94% agreement). However, the recom-
mendations apply for use during the entire first trimester
of pregnancy (until 12 weeks). The gestational age should
be based on the first day of the last menstrual period, if
applicable; otherwise, it should be based on measurement
of the GS or crown–rump length (81% agreement). CSP
evaluation is recommended in women with a previous CS
if ultrasound is performed because of symptoms, viability
evaluation or other reasons such as a previous CSP.

Eighty percent of the experts agreed that the proposed
standardized approach for imaging by TVS and reporting
of the lower uterine segment in the first trimester of
pregnancy as described by Kuleva et al.48 can be used to
evaluate the CS scar (see Figure S2).

CSP definition and location in first trimester
of pregnancy

The first-round questionnaire contained 34 questions
about defining a CSP. We observed different use of

Round 1:
43 items

93 questions

Consensus reached
for 22 items

(including 23 questions)

No consensus
for 21 items

Round 2:
31 items

31 questions  

Consensus reached
for 20 items

(including 21 questions)

No consensus
for 11 items

Round 3 (a+b):
11 items

11 questions  

Consensus reached
for 8 items

(including 10 questions)

No consensus
for 3 items

Round 4:
8 items

8 questions  

Consensus reached
for all 58 items

10 questions repeated
1 new question about

1 item added

1 question repeated

2 questions about 2 items
added

5 new items, including
5 questions, added

9 questions repeated

61 questions summarized in
10 new questions 

10 new items, including
12 questions, added

Figure 2 Flow diagram summarizing agreement with or rejection of
items during Delphi procedure. Items were accepted if consensus
agreement of at least 70% was reached.
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the terms ‘CSP’ and ‘niche pregnancy’, resulting in
inconsistent answers. Based on this observation, we
proposed a uniform definition of CSP, which should be
differentiated from a low-implanted pregnancy and from
an ongoing miscarriage or pregnancy remnant.

Most (94%) experts agreed that CSP can be used as a
collective term that includes all pregnancies (GS and/or
placenta) with implantation in, or in close contact with,
the niche. The experts agreed that a CSP can occur only
when a niche is present and not in relation to a healed CS
scar. It should be noted that a diagnosis of CSP does not
automatically mean that the pregnancy needs to be treated
as discussed later. A pregnancy that is located near the
CS scar should be called ‘low-implanted pregnancy’ and
not a CSP (94% agreement). A low-implanted pregnancy
is defined as any pregnancy implanted near the niche/CS
scar without being in direct contact with it (Figure 3).

There was consensus (94%) on describing a CSP
depending on the GS crossing two imaginary lines: the
‘uterine cavity line’ (UCL) and/or the ‘serosal line’ (SL)
(Figure 4). Specifically, it was agreed that a CSP can be
described as follows: (1) CSP in which the largest part of
the GS crosses the uterine cavity/cervical canal (the UCL)
(Figure 5a,b); (2) CSP in which the largest part of the GS is
embedded in the myometrium and does not cross the UCL,
and the GS does not cross the SL (Figure 5c,d); and (3) CSP
in which the GS crosses the SL; the pregnancy is covered
by a thin layer of myometrium/visceral peritoneum and
is herniating towards the vesicouterine pouch or into the
broad ligament (Figure 5e,f). The definitions of a niche and
related features were taken from a previous Delphi study
concerning niche measurement in non-pregnant women46.

Figure 3 A pregnancy located near the Cesarean scar/niche without
being in direct contact with it should be called ‘low-implanted
pregnancy’. ‘Distance A’ is the distance between the proximal
border of the niche and the most distal border of the gestational sac.

Myometrium

Endometrium Uterine cavity line

Internal os

Niche

Serosal line

Figure 4 Differentiation of Cesarean scar pregnancy according to
position of the gestational sac in relation to two imaginary lines:
the ‘uterine cavity line’, i.e. the imaginary line at the transition of
the endometrium and myometrium, and the ‘serosal line’, i.e. the
imaginary line at the outer border of the myometrium.

Myometrium

Endometrium

Largest part of GS crosses
uterine cavity line

Internal os

Myometrium

Endometrium Largest part of GS
does not cross uterine
cavity line

Not crossing serosal line

Internal os

Myometrium

Endometrium

Crossing serosal line

Internal os

(a) (c) (e)

Figure 5 Schematic (a,c,e) and ultrasound (b,d,f) images, showing differentiation of Cesarean scar pregnancy (CSP) according to position of
the gestational sac (GS) in relation to the uterine cavity line and the serosal line. (a,b) CSP with the largest part of the GS crossing the uterine
cavity line. (c,d) CSP with the largest part of the GS embedded in the myometrium and not crossing the uterine cavity line, and the GS not
crossing the serosal line. (e,f) CSP crossing the serosal line.

© 2021 The Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Sons Ltd Ultrasound Obstet Gynecol 2022; 59: 437–449.
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Method of CSP evaluation in first trimester of pregnancy

2D ultrasound. It was agreed that the residual myome-
trial thickness (RMT) and adjacent myometrial thickness
(AMT) in the sagittal plane should be measured and
reported in cases of CSP, as illustrated in Figure 6. Mea-
surements of the niche (length, depth and width) in cases
of CSP were found irrelevant because of its change as the
pregnancy progresses (100% agreement). Measurement
of the position of the GS in relation to the external os
(88% agreement) and in relation to the vesicovaginal
fold (94% agreement) may be performed in the research
setting and is not mandatory for basic evaluation.

Color (flow) Doppler. According to the expert panel,
color (flow) Doppler helps in the evaluation of trophoblast
invasion, recognition of a CSP and differentiating a CSP
from a low-implanted pregnancy or miscarriage. It is
therefore advisable to use color-flow Doppler in case of a
suspected CSP, but it is not mandatory in all pregnancies
in women with a previous CS (88% agreement). For a
suspected CSP, evaluation of the vascular pattern and its
relation to the niche, cervix and adjacent uterine vascular
anatomy using color (flow) Doppler is recommended
(80% agreement). A proposal for evaluation of the CSP
in the transverse plane, including its location in relation
to the uterine arteries, reached consensus (80%) and was
added to the reporting system for CSP (Figure 7).

Remnants of placental tissue within the uterine scar fol-
lowing partial spontaneous expulsion of a CSP can cause
persistent bleeding with the risk of intermittent major
hemorrhages49. These remnants can also often be seen
following medical treatment of CSP and after incomplete
surgical evacuation50,51. Retained placental tissue can be
difficult to differentiate from blood clots on ultrasound
and it may resemble other uterine abnormalities such
as fibroids. The experts agreed that color Doppler
examination is essential for the differential diagnosis of
remnants of placental tissue and to search for the signs

AMT

RMT

Figure 6 Measurement of residual myometrial thickness (RMT)
and adjacent myometrial thickness (AMT) in the sagittal plane in
cases of a niche in the non-pregnant state. Adapted with permission
from Jordans et al.46.

of enhanced myometrial vascularity, which is associated
with a high risk of bleeding with both conservative and
surgical management of CSP (94% agreement).

Some of the experts stressed that the value of quantita-
tive color (flow) Doppler parameters (i.e. vascular score,
vessel diameter, flow velocity) should be evaluated in
further research. Most respondents did not consider that
these quantitative color features should be part of the
basic or advanced evaluation. It is important to stress that
proper Doppler settings are essential for flow detection,
description of the vessel pattern and flow-velocity
measurement in order to obtain reproducible results.
The optimal settings for the use of color Doppler in CSP
should be ascertained in future research.

Pulsed Doppler, 3D (Doppler) ultrasound and MRI.
Most experts agreed that pulsed Doppler (81%
agreement) and 3D (Doppler) ultrasound (88% agree-
ment) are not mandatory for routine evaluation of CSP,
but may be relevant in a research setting. MRI does not
add value to the diagnosis of a CSP according to 73% of
the experts.

Differentiation between CSP and cervical pregnancy or
miscarriage

A flowchart was introduced that presents different
situations that can be encountered during sonographic
evaluation of an early pregnancy in women with a
previous CS (Figure 8). A pregnancy can be located high
in the uterine cavity or low in the uterine cavity or
in the cervical canal, the latter two being difficult to
distinguish from a CSP. If located low in the uterus or
in the cervix, it can be a low-implanted pregnancy, a
CSP or a miscarriage. The site of trophoblast invasion
and vascularity are relevant for their discrimination. Note
that the type of CSP may change over time as described
earlier. Agreement (94%) was reached for the content of
the flowchart and for the different steps to be used in
clinical practice (Figure 8).

Various sonographic features were agreed upon by the
experts to differentiate between the three distinct clinical
situations of CSP, cervical pregnancy and ongoing mis-
carriage. It needs, however, to be emphasized that the
signs of a CSP may change over time with advancing
gestation, and that the signs described in this paper are
applicable in early pregnancy (up to 12 weeks’ gestation).
First, bulging of the GS towards the bladder is relevant for
differentiating between a CSP and a cervical pregnancy
(87% agreement). Second, if sliding tissue is visible at the
level of the CS scar, it is more likely to be an ongoing
or incomplete miscarriage than a CSP (100% agreement).
Additionally, vascularization, the location of implantation
and trophoblast invasion are useful features for discrim-
inating between a CSP, a low-implanted pregnancy and
an ongoing miscarriage (all 88% agreement), for which
the use of color (flow) Doppler is endorsed. According to
73% of the experts, the shape of the GS is not relevant for
discriminating between a CSP and a cervical pregnancy.

© 2021 The Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Sons Ltd Ultrasound Obstet Gynecol 2022; 59: 437–449.
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(a)

(c)

(e)

(g)

Figure 7 Schematic (a,c,e,g) and ultrasound (b,d,f,h) images showing assessment of location of Cesarean scar pregnancy (CSP) in relation to
the uterine arteries in the transverse plane. (a,b) Median location of CSP. (c,d) Eccentric location of CSP; the gestational sac (GS) is
connected with the cervical canal and is within the outer cervical contour. (e,f) Lateral location of CSP; the GS protrudes towards the broad
ligament within the virtual outer cervical contour and the residual myometrium is visible (CSP with largest part of GS embedded in the
myometrium and not crossing the serosal line). (g,h) Lateral location of CSP; the GS is bulging beyond the outer cervical contour and
residual myometrium is absent (CSP crossing the serosal line). RMT, residual myometrial thickness.

© 2021 The Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Sons Ltd Ultrasound Obstet Gynecol 2022; 59: 437–449.
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Evaluation of the presence of a GS, fetal pole or yolk sac
with or without heart activity can be used to differen-
tiate a CSP from another structure (artifact, nabothian
cyst, miscarriage, inclusion cyst and a remnant after
miscarriage of a CSP) according to 84% of the experts.

Approximately half of CSPs that are diagnosed contain
a living embryo, while the remaining pregnancies are
classified as failing49,52. All the experts agreed that
the criteria used for the differential diagnosis between
normally developing pregnancies within the uterine cavity

Pregnant after previous CS

Intrauterine
pregnancy Near CS or cervical

Follow-up
placentation

Low-implanted
pregnancy

Follow-up*

Intrauterine
pregnancy

Normal
placentation

Abnormally adherent
placenta/placenta in niche

Referral to expert clinic

No trophoblast invasion
Sliding product

No or minimal vascularization
Miscarriage

Pregnancy near
CS scar/niche

Largest part of the GS
crossing the UCL

Implantation in or
in close contact with niche 

Largest part of the GS
not crossing the UCL

Pregnancy crossing
the SL†

Pregnancy not
crossing the SL†

Figure 8 Flowchart showing evaluation of the Cesarean section (CS) scar in first trimester of pregnancy. Step 1: determination of location of
the pregnancy: intrauterine pregnancy, low-implanted pregnancy, Cesarean scar pregnancy (CSP) or miscarriage. Step 2: determination of
type of CSP depending on whether the largest part of the gestational sac (GS) is crossing the uterine cavity line (UCL): (a) if the largest part
of the GS is crossing the UCL, it should be determined whether the location of the largest part of the GS is in the uterine cavity or in the
cervical canal; (b) if the largest part of the GS is not crossing the UCL, the existence of bulging should be determined: (i) if there is no
bulging, i.e. the pregnancy is located completely within the level of the serosa/serosal line (SL), it is a CSP with the largest part of the GS in
the myometrium and not crossing the SL; (ii) if there is bulging, i.e. the pregnancy is located partly beyond the contour of the outer
cervix/SL, it is a CSP crossing the SL. Step 3: determination of location of the placenta: in the niche, near the niche or placenta previa. Step 4:
evaluation of presence of signs of abnormally adherent placenta: yes or no? *Management regarding follow-up or treatment will depend on
patient characteristics and wishes. †To be evaluated in future cases and validated by peer-reviewed articles.
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and miscarriages53,54 can also be applied in cases of CSP to
differentiate between failing CSP and those with potential
to grow beyond the first trimester (Table S6).

Required sonographic items of CS scar evaluation in
cases of CSP in first trimester of pregnancy

Basic assessment. An overview of agreed items that
should be evaluated during routine ultrasound in cases
of low-implanted pregnancy or CSP is shown in Table 1.
In cases of low-implanted pregnancy, the location of
the pregnancy/placenta in relation to the uterine scar
was agreed to be more important than the precise
location of the pregnancy (88% agreement). Evaluation
of placental location, placental or trophoblast invasion
into the myometrium and presence of a niche and CSP is

Table 1 Overview of items that should be evaluated in the first
trimester after previous Cesarean section in cases of low-implanted
pregnancy or Cesarean scar pregnancy, according to Delphi
consensus

Item
Consensus

(%)

Basic evaluation
Sagittal plane

Location of GS 100
Presence of embryonic cardiac activity 100
Location of placenta in relation to uterine scar 93
Presence of placenta previa 94
Placenta or trophoblast invasion into myometrium

(experts’ advice: color Doppler)
75

Presence of niche 87
RMT or LUS thickness 93
AMT 100
Bulging of GS beyond serosa towards bladder or

bowels
87

Bulging of placental vessels beyond serosa towards
bladder or bowels

73

Exact amount of protrusion of GS beyond
uterine cavity line and serosal line

100

Advanced evaluation/research setting*
Sagittal plane

Circular flow around GS (color Doppler) 100
Lining of endometrium covering niche may be

relevant to detect an abnormally adherent
placenta

81

Placental/trophoblast location (color Doppler) 88
Placental ingrowth and its relation to

myometrium/serosa/bladder (color Doppler)
80

Distance between vessels of placenta and serosa (to
give some indication concerning chance of
presence of PAS)

75

Use of pulsed Doppler (research setting) 81
Use of 3D (Doppler) ultrasound (research setting) 88

Transverse plane
Distance between GS and uterine arteries (color

Doppler)
73

Level of protrusion in relation to outer serosal
contour

100

*Additional items besides those of basic evaluation. 3D, three-
dimensional; AMT, adjacent myometrial thickness; GS, gesta-
tional sac; LUS, lower uterine segment; PAS, placenta accreta
spectrum; RMT, residual myometrial thickness.

recommended in early pregnancy (up to 12 weeks) in all
women with a previous CS, if an ultrasound scan is carried
out because of symptoms or to assess viability. Also, when
there is an intracavitary pregnancy, an additional CSP
should be excluded (73–75% agreement). The latter is
also relevant to exclude the existence of a heterotopic
pregnancy (one intracavitary and one CSP, as discussed
later). RMT and AMT are required measurements in
the sagittal plane (93–100% agreement). Furthermore,
the exact amount of protrusion of the GS beyond the
UCL, and the SL if applicable, should be estimated. The
location of the GS in relation to the external os and in
relation to the vesicovaginal fold is not mandatory for
basic evaluation, as described earlier.

Advanced assessment. In expert centers, color Doppler
ultrasound should be used to evaluate circular flow around
the GS (100% agreement). This helps to determine the site
of implantation and the degree of placental myometrial
invasion. It also helps to determine the depth of placental
invasion in relation to the arcuate and main uterine
arteries. The location of the GS in relation to the uterine
arteries was considered relevant when choosing different
treatment options, in addition to the RMT in the sagittal
plane (73% agreement). Also, the experts agreed that the
level of CSP sac herniation should be assessed in both
the sagittal and transverse planes if therapy is considered
(100% agreement).

Heterotopic pregnancy

Although considered rare, CSP may coincide with a
normally sited pregnancy within the uterine cavity or
with ectopic pregnancies in other locations within or
outside the uterus55. It was agreed that the possibility
of a heterotopic pregnancy in the CS scar should be
considered in all women with a previous CS (94%
agreement). In cases of assisted reproductive techniques
(ART), heterotopic pregnancies occur more frequently56.
Therefore, it is advised that a CSP is excluded in all women
with a previous CS and an apparent singleton pregnancy
conceived following ART and in those with evidence of
multiple ovulation on ultrasonography (94% agreement).

Referral to expert clinic

Expert clinics are considered to have extensive experience
in CSP evaluation and management. In cases of CSP with
the largest part of the GS located in the myometrium,
whether or not it crosses the SL, it is recommended that
the patient be referred to an expert clinic for ultrasound
evaluation and further management (88% agreement).
Doubt about the diagnosis and type of CSP and suspicion
of an abnormally adherent placenta are also reasons to
refer the patient to a specialized clinic (81% and 94%
agreement, respectively). According to all the experts, a
solitary finding of a thin residual myometrium in a patient
with an intrauterine pregnancy, or a suspicion of placenta
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previa without abnormal invasion, is not necessarily an
indication for referral. However, in cases in which the
gynecologist/sonographer is not sure about the diagnosis
or further management, referral is advised. Referral to
an expert clinic is preferred over MRI in cases of a
suspected CSP with the largest part of the GS located in
the myometrium whether or not it crosses the SL (100%
agreement) or in cases of diagnostic uncertainty. For a
CSP with the largest part of the GS crossing the UCL,
referral can also be considered in case of doubt about
further management or lack of experience as to how to
treat patients with PAS.

Advanced gestational age and follow-up

As pregnancy progresses, evaluation of a CSP becomes
more difficult because the GS and placenta are growing
and vascularization increases. Furthermore, in case of a
CSP, there is a high risk of PAS due to extensive tro-
phoblast invasion49,57. The type of CSP may also change
with advancing gestation. For example, a CSP in which the
largest part of the GS is located in the myometrium may
progress into a CSP that crosses the imaginary SL but it can
also progress into a CSP in which the largest part of the GS
crosses the UCL or an intrauterine pregnancy with a pla-
centa (partly) located in the niche or PAS (as illustrated in
Figure S3)57. Also, in cases of a low-implanted pregnancy,
PAS may occur. The progress of a CSP or low-implanted
pregnancy depends on the size of the niche (RMT), degree
of trophoblast invasion and gestational age.

It is important to be aware of these changes with
advancing gestational age, and the increased risk of PAS
during follow-up of a CSP or low-implanted pregnancy.
Furthermore, the importance of early detection of
CSP was confirmed in a recent review in which CSP
diagnosed at or before 9 weeks was associated with a
significantly lower risk of composite adverse outcome
(including massive hemorrhage and uterine rupture) than
if diagnosed after 9 weeks (odds ratio, 0.14 (95% CI,
0.1–0.4); P < 0.001; I2 = 1.6%)58.

DISCUSSION

Main findings

Our modified Delphi procedure resulted in consensus for
all items concerning the ultrasound diagnosis, evaluation
and reporting of CSP in early pregnancy (up to 12 weeks’
gestation). Ultrasound evaluation of the CS scar/niche, to
eliminate or confirm CSP, was recommended at 6–7 weeks
using TVS in all women with a previous CS if an
ultrasound scan is carried out because of symptoms or to
assess viability. This is in line with previous literature59.

A CSP was defined as a pregnancy with implantation in,
or in close contact with, the niche. The experts agreed that
a CSP can occur only when a niche is present and not in
relation to a healed CS scar. Relevant ultrasound features
to record in cases of CSP included GS size, vascularity,
location in relation to the uterine vessels, thickness of the

residual myometrium and location of the pregnancy in
relation to the uterine cavity and serosa. A CSP can be
classified depending on the location of the largest part
of the GS relative to the UCL, and on the existence of
protrusion of the GS beyond the contour of the outer
cervix/uterus. With advancing gestation, a CSP with the
largest part of the GS in the myometrium and not crossing
the SL may progress towards either of the other two CSP
types or an intrauterine pregnancy (with or without PAS).
In cases of a low-implanted pregnancy, detailed follow-up
is required owing to the possibility of PAS. It should be
stressed that identification of a CSP is not equivalent to
an indication for treatment. CSP management depends
on the gestational age at the time of the evaluation, the
RMT, vascularity around the GS, the level of trophoblast
invasion into the myometrium, location of the GS in
relation to the UCL and SL, signs of PAS and upon the
desire of the patient after evidence-based counseling.
However, evidence-based counseling is possible only after
the collection of evidence. Our reporting system for CSP
should facilitate the collection of such information, but
this should be confirmed by future studies.

Comparison with other studies

In the last decade, an increasing number of CSP cases and
studies on CSP evaluation have been published. However,
a standardized guideline on uterine-scar evaluation in
(early) pregnancy, including CSP, was lacking and
different definitions of CSP are in use. Du et al.60 classified
CSPs according to the size of the CS diverticula. Kaelin
Agten et al.6 classified a CSP as ‘on the scar’ (partially or
fully on top of a well-healed scar) or ‘in the niche’ (within
a deficient or dehiscent scar) depending on the level of
invasion of the placenta into the CS scar. Others have
proposed a more detailed classification system including
different grades of CSP based on the level of protrusion
into the uterine wall towards the bladder, some including
vascularity at the site of the CS scar11,12. However,
some of these classifications may prove more difficult
for clinicians who are not experts in early pregnancy
ultrasound. Cali et al.61 suggested a classification that
is partly in line with our reporting system, including
location of the GS with respect to the ‘endometrial line’,
corresponding to our UCL. However, this classification is
less detailed and the GS crossing the SL was not part of
it. Balci and Ercan38 described Type 1 and Type 2 CSPs
as a GS that implants on the CS scar with progression
in the cervicoisthmus and uterine cavity (Type 1) or with
progression towards the myometrium (Type 2), without
defining the depth. The experts in our study elected to
use the latter proposal as a base and approved the use
of some additional items from other classification systems
to refine the type and reporting of CSPs. To improve the
reproducibility of the reporting system, the experts defined
a CSP based on the location of the GS in relation to its
protrusion into the cervix or uterine cavity and the extent
of myometrial involvement. It should be stated that the
classification of a CSP is not fixed and that it may change
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with advancing gestation. Interpretation of the type of
CSP becomes very difficult with advancing gestational age,
which may have different consequences for treatment.

The ESHRE Working Group categorized CSPs as ‘par-
tial CSP’, which corresponds to our suggested classifica-
tion of CSP with the largest part of the GS crossing the
UCL, and ‘complete CSP’, which corresponds to our clas-
sification of a CSP in which the largest part of the GS is
located in the myometrium (crossing or not crossing the
SL)18. We present a more detailed definition and descrip-
tion of CSP and provide an item list for reporting a CSP.

Strengths and limitations

A strength of our study lies in the use of a modified
Delphi method, in which the participants’ anonymity
was ensured during the questionnaire rounds, preventing
domination by any individual, and allowing participants
to revise their opinion during successive rounds. Further-
more, all relevant literature available at that time was
put at their disposal, by including it in the background
information and questionnaires. Another strength is that
we did not aim to provide a complete overview of CSP
therapies. A third strength is the high response rate
during all the rounds, emphasizing the agreement of the
experts with the study content.

A limitation of the study is that not all the experts
(10/16) participated in the face-to-face round. Therefore,
we added two more questionnaires after which consensus
was achieved for all items. Although we invited a number
of international experts with extensive experience in
the sonographic evaluation of the uterine CS scar in
early pregnancy, we recognize that not all experts
in the field were included in this study. Furthermore,
our recommendations focus on early pregnancy, so
the reporting system may be less suitable at advanced
gestation. Validity of the construction and accuracy of the
item list of sonographic CS scar features in pregnancy and
the value of its use when developing treatment policies
should be determined in future studies.

Future perspectives

These recommendations on the evaluation and reporting
of a CSP are intended to guide gynecologists and
ultrasound examiners when performing ultrasonography
in early pregnancy, and provide a framework for experts
to use during advanced evaluation. Several cases have
been described in which a CSP was misdiagnosed as a
cervical ectopic pregnancy, a miscarriage in progress or
even as a malignant tumor, resulting in massive blood
loss and/or emergency hysterectomy62–64. On the other
hand, it is critical that we prevent the termination of
potentially viable pregnancies that appear to be CSPs but
that may progress towards intracavitary pregnancies with
low-located placentae; this is expected to occur in 75% of
CSPs in which the largest part of the GS crosses the UCL
(also called Type 1 in the literature)49. We hope that our
recommendations will increase awareness and recognition

of CSPs, and we aim to develop a free e-learning program
to ease implementation.

Although evaluation of CSP is advised at 6–7 weeks’
gestation, our recommendations can be used during the
whole first trimester (until 12 weeks). After 12 weeks, it
becomes more difficult to evaluate the level of protrusion.
In the case of a CSP that protrudes toward the uterine
cavity in the late first trimester or early second trimester,
the most relevant items to evaluate are its vascularity
and its relation with the myometrial/uterine vascular
architecture and bladder. These items determine future
treatment policy.

The relevance of the different CSP types described in this
paper needs to be evaluated in future research. This will be
achievable only if future studies record the same features
and use the same terminology as those recommended in
this paper. In addition to the terminology, it is important
to record the precise extent of protrusion beyond the
UCL and SL to allow future (meta-)analyses. To further
research in this important area, we propose that all expert
clinics submit their cases to the international Cesarean
Scar Pregnancy registry, which can be found online (www
.csp-registry.com).

Surgical and medical management of CSPs and
niche measurement (during pregnancy) of intracavitary
pregnancies were beyond the scope of this Delphi study.
International use of this reporting system should enable
consistent data collection regarding treatment outcomes
of CSP, allowing the development of evidence-based
guidelines in the future.

Conclusions

We have described recommendations for the evaluation
and reporting of a CSP in early gestation that can be
used by all sonographers in order to facilitate future
studies and the development of guidelines. Consensus
was achieved for all 58 items concerning the sonographic
evaluation of CSP, using a modified Delphi procedure
among experts in advanced ultrasound evaluation of CS
scars or CSP. Treatment of different CSP types and cut-off
values of niche measurements in pregnancy have yet to be
determined.
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25. Köroǧlu M, Kayhan A, Soylu FN, Erol B, Schmid-Tannwald C, Gürses C,
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SUPPORTING INFORMATION ON THE INTERNET

The following supporting information may be found in the online version of this article:

Appendix S1 Search strategy

Figure S1 Flowchart showing studies identified through literature search.

Figure S2 Principal setting of transvaginal ultrasound during evaluation of uterine scar in first trimester of
pregnancy. Modified from Kuleva et al.48.

Figure S3 Example of a Cesarean scar pregnancy with the largest part of the gestational sac located in the
myometrium, which progressed to intrauterine pregnancy with advancing gestation (1 week difference
between ultrasound images).

Table S1 Results of literature search that identified 28 papers reporting on predefined items regarding
Cesarean scar pregnancy definition, diagnosis and evaluation

Table S2 Overview of questions of all Delphi rounds, including answers and consensus rate

Table S3 Summary of consensus for definition, diagnosis and evaluation of Cesarean scar pregnancy (CSP) in
the first trimester, presented per item

Table S4 Overview of agreed statements after four Delphi rounds, on the definition of Cesarean scar pregnancy
(CSP) and sonographic evaluation of the Cesarean section (CS) scar in the first trimester of pregnancy

Table S5 Overview of recommendations on primary research questions

Table S6 Criteria for transvaginal ultrasonographic diagnosis of pregnancy failure, which can also be used to
diagnose failing Cesarean scar pregnancy (CSP). Adapted from table 2 in Doubilet et al.54
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Definici ón y sistema para informes ecográficos en el embarazo sobre cicatriz de cesárea en la
gestaci ón temprana: método Delphi modificado

RESUMEN

Objetivo. Desarrollar un sistema estandarizado de evaluación e informe ecográfico para el embarazo sobre cicatriz de
cesárea (CSP, por sus siglas en inglés) en el primer trimestre, para su uso tanto en ginecologı́a general como en clı́nicas
expertas.

Métodos. Se empleó un procedimiento Delphi modificado, en el que se invitó a participar a 28 personas expertas
internacionales en ecografı́a obstétrica y ginecológica. Para participar se requerı́a una amplia experiencia en el uso de
la ecografı́a para evaluar las cicatrices de cesárea al comienzo del embarazo y/o publicaciones relativas a la evaluación
del CSP o de la dehiscencia. Los elementos relevantes para la detección y evaluación del CSP se determinaron a partir
de los resultados de una búsqueda bibliográfica El consenso se definió a priori como un nivel de acuerdo de al menos el
70% para cada elemento, y se planificó un mı́nimo de tres rondas Delphi (dos cuestionarios en lı́nea y una reunión de
grupo).

Resultados. Dieciséis personas expertas participaron en el estudio Delphi y se realizaron cuatro rondas Delphi. En
total, se determinó que 58 elementos eran pertinentes. Se diferenció entre las mediciones básicas que se realizan en
la práctica general y las mediciones avanzadas para centros expertos o con fines de investigación. El panel también
formuló consejos sobre los indicios para la remisión a una clı́nica experta. Se llegó a un consenso para los 58 elementos
relacionados con la definición, la terminologı́a y los elementos pertinentes para la evaluación y los informes sobre el
CSP. Se recomendó que la primera evaluación de la cicatriz de cesárea para determinar la localización del embarazo
se realizara a las 6–7 semanas de gestación mediante ecografı́a transvaginal. Se consideró que el uso de imágenes por
resonancia magnética no añadı́a valor al diagnóstico del CSP. Un CSP se definió como un embarazo implantado en la
dehiscencia o en estrecho contacto con ella. Las personas expertas estuvieron de acuerdo en que un CSP sólo puede
producirse cuando hay una dehiscencia y no en relación con una cicatriz de cesárea curada. Los elementos ecográficos
relevantes que se deben registrar fueron el tamaño del saco gestacional (SG), la vascularidad, la ubicación en relación
con los vasos uterinos, el grosor del miometrio residual y la ubicación del embarazo en relación con la cavidad uterina y
la serosa. Según su ubicación, un CSP puede clasificarse como: (1) CSP en el que la mayor parte del SG sobresale hacia
la cavidad uterina; (2) CSP en el que la mayor parte del SG está arraigado en el miometrio pero no cruza el contorno
seroso; y (3) CSP en el que el SG está parcialmente situado más allá del contorno exterior del cuello uterino o del útero.
El tipo de CSP puede cambiar con el avance de la gestación. Son necesarios estudios futuros para validar este sistema
de informes y el valor de los diferentes tipos de CSP.

Conclusión. Se alcanzó un consenso entre personas expertas en cuanto a la evaluación ecográfica y los informes sobre
CSP en el primer trimestre.
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