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ABSTRACT

Early diagnosis and appropriate management of Cesarean
scar pregnancy (CSP) are crucial to prevent severe compli-
cations, such as uterine rupture, severe hemorrhage and
placenta accreta spectrum disorders. In this article, we
provide a step-by-step tutorial for the standardized sono-
graphic evaluation of CSP in the first trimester. Practical
steps for performing a standardized transvaginal ultra-
sound examination to diagnose CSP are outlined, focusing
on criteria and techniques essential for accurate iden-
tification and classification. Key sonographic markers,
including gestational sac location, cardiac activity, placen-
tal implantation and myometrial thickness, are detailed.
The evaluation process is presented according to assess-
ment of the uterine scar, differential diagnosis, detailed
CSP evaluation and CSP classification. This step-by-step
tutorial emphasizes the importance of scanning in two
planes (sagittal and transverse), utilizing color or power
Doppler and differentiating CSP from other low-lying
pregnancies. The CSP classification is described in detail
and is based on the location of the largest part of the ges-
tational sac relative to the uterine cavity and serosal lines.
This descriptive classification is recommended for clinical
use to stimulate uniform description and evaluation. Such
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a standardized sonographic evaluation of CSP in the first
trimester is essential for early diagnosis and management,
helping to prevent life-threatening complications and to
preserve fertility. Training sonographers in detailed eval-
uation techniques and promoting awareness of CSP are
critical. The structured approach to CSP diagnosis pre-
sented herein is supported by a free e-learning course
available online. © 2024 The Authors. Ultrasound in
Obstetrics & Gynecology published by John Wiley &
Sons Ltd on behalf of International Society of Ultrasound
in Obstetrics and Gynecology.

BACKGROUND

A Cesarean scar pregnancy (CSP) is a relatively rare and
potentially life-threatening non-tubal ectopic pregnancy.
It is defined by experts as ‘a pregnancy (gestational sac
(GS) and/or placenta) with implantation in, or in close
contact with, the niche’1. Despite increased awareness, a
CSP is often misdiagnosed or not recognized in early preg-
nancy, resulting in an underestimation of the prevalence.
The reported prevalence of CSP ranges from 1:1800 to
1:2216 and is rising, due to the significant increase in the
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number of Cesarean sections (CS) performed worldwide,
availability of better diagnostic modalities and increased
awareness2–5.

A diagnosis of CSP is generally based on a positive
pregnancy test and a transvaginal ultrasound (TVS)
examination6,7. The following sonographic criteria are
often used: (1) the uterine cavity and cervical canal are
both empty; (2) the GS and/or placenta are in, or in close
contact with, a CS scar, with or without cardiac activity;
(3) the myometrial layer between the GS and the bladder
wall or the anterior uterine wall is absent or diminished;
and (4) there is evidence of abundant blood flow around
the GS, detected by Doppler examination3,8–16.

The diagnosis of CSP is challenging and, because of the
low prevalence and lack of expertise, the diagnosis may
be delayed or misinterpreted, resulting in severe complica-
tions. These complications include uterine rupture, severe
hemorrhage, placenta accreta spectrum (PAS) disorder, in
case of an ongoing pregnancy, and hysterectomy resulting
in loss of fertility16–18. An unrecognised CSP may progress
outside the uterus, bulging towards the bladder and cross-
ing the serosal line, an imaginary line at the outer border
of the myometrium (serosa)1. Figure 1 serves as a valuable
visual aid, illustrating the challenges inherent in a sono-
graphic diagnostic approach and underscoring the impor-
tance of scanning in two planes (sagittal and transverse)
for diagnosis of CSP. Early diagnosis and appropriate
management of CSP are crucial to prevent life-threatening
complications and preserve future fertility19. However, it
is also important to be aware that false-positive diagnosis
can occur, which may result in unnecessary interven-
tion and potential termination of an intrauterine or
low-implanted pregnancy. It is therefore crucial that all
sonographers who perform ultrasound examinations in
early pregnancy are trained in detailed evaluation of the
location of a pregnancy in women with a previous CS and
in the detection and description of a CSP, if one is present.
Gynecological experts have developed recommendations
for standardized sonographic evaluation for and classifi-
cation of CSP in the first trimester, with specific guidance
for assessment in both general practice and expert clin-
ics1. To increase awareness, recognition and classification
of CSP, herein we present a step-by-step tutorial on how

Figure 1 Transvaginal ultrasound (a,b) and laparoscopic (c) views of Cesarean scar pregnancy (CSP). On ultrasound in the sagittal plane (a),
the CSP does not cross the serosal line (white line), while, in the transverse plane (b), it is seen crossing the serosal line, with bulging towards
the bladder. (c) Laparoscopic view of the same CSP.

to perform a standardized sonographic evaluation of the
uterus in early pregnancy in women with a previous CS.

PRACTICAL POINTS

Based on the current evidence, it is not recommended
to screen routinely for CSP all women with a prior CS,
but heightened awareness is important. For women with
a history of CS undergoing an early pregnancy scan, we
advise that these scans should include an evaluation of the
uterine scar to rule out the possibility of a CSP1. The best
way to evaluate the location of the pregnancy is by TVS,
scanning the entire uterus in both sagittal and transverse
planes (Figure 2). It is recommended to use a transvaginal
probe with a frequency ranging between 5 and 8 MHz for
optimal imaging quality. More detailed information on
Doppler evaluation is described by Frijlingh et al.20.

Step 1: Assessment of the uterine scar

Before concentrating on the pregnancy or region of
interest, it is essential to scan the entire uterus (Figure 3).
Start by scanning from the pelvic wall, from left to right
and from cervix to fundus, to ensure that an ectopic
or heterotopic pregnancy is not missed. To assess the
uterine CS scar, start with the criteria of Kuleva et al.21

for imaging the region of the scar. They specified the
following criteria to ensure a standardized approach
and obtain high-quality images: the patient’s bladder
should be empty or partially filled, both the internal os
and the external os should be visible, the internal os
should be located in the median third of the view and the
cervicoisthmic canal should be visible.

Step 2: Differential diagnosis

When the GS is low-lying, differentiation between
an ongoing miscarriage, cervical pregnancy, ongoing
low-implanted pregnancy and CSP can be difficult
(Figure 4). Whilst the clinical presentation may be similar,
treatment strategies differ. TVS combined with color
Doppler is considered the best tool to discriminate

© 2024 The Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Ultrasound Obstet Gynecol 2024; 64: 412–418.
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Figure 2 Transvaginal ultrasound images illustrating the importance of scanning the uterus in two planes to detect and locate accurately the
pregnancy. Ultrasonography in the sagittal plane (a) shows a niche and intrauterine fluid, while the transverse plane (b) shows a Cesarean
scar pregnancy (yellow lines) protruding outside the serosal line of the uterus. The contour of the myometrium is indicated by the red lines.

Figure 3 Transvaginal ultrasound images illustrating the potential consequences of zooming directly in on the fetus during imaging, resulting
in the possibility of missing a non-tubal or heterotopic pregnancy. At first glance, the ultrasound image in (a) appears to show an
intrauterine fetus in the sagittal plane. However, upon zooming out (b), it becomes apparent that this is in fact a Cesarean scar pregnancy.

Figure 4 Transvaginal ultrasound images showing: (a) Cesarean scar pregnancy (CSP); (b) ongoing miscarriage; and (c) cervical pregnancy.

between these different outcomes. When making a
differential diagnosis, the following features should be
considered (Table 1):

1. Observation of the presence of a GS, yolk sac
or embryo, with or without heart activity, can
differentiate between a CSP and another structure,

© 2024 The Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Ultrasound Obstet Gynecol 2024; 64: 412–418.
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Table 1 Useful ultrasound features to differentiate between Cesarean scar pregnancy (CSP), ongoing miscarriage and cervical pregnancy

Feature CSP Ongoing miscarriage Cervical pregnancy

Position of GS Implantation located in the
niche

Varies, in the cervical canal or
located low in the uterine
cavity

Within the cervical canal

Irregular shape of GS No Possible No
Bulging towards the bladder Possible Absent Absent
Sliding between GS and

endocervical canal
Absent Possible Absent

Placenta implanted in
posterior cervix

No No Possible

Cardiac activity or fetal pole Both possible Absent Both possible
Vascularization High levels of vascularization

at site of niche
Avascular/minimal flow Highly vascular GS, might be

located anteriorly or
posteriorly

Trophoblast invasion Present Absent Absent
Cesarean scar Present Not necessary Not necessary

GS, gestational sac.

such as a Nabothian cyst, ongoing miscarriage,
inclusion cyst or pregnancy remnant, or an imaging
artifact.

2. A CSP can occur only when a niche is present. If a CSP
is located in the uterine cavity on a CS scar without
a niche, the pregnancy is categorized as a cervical or
low-implanted pregnancy, as it may require specific
follow-up and treatment distinct from CSP.

3. The shape of the GS is not a definitive indicator, but
an irregular GS is suggestive of a miscarriage.

4. Bulging of the GS towards the bladder is relevant
to differentiate between a CSP and an ongoing
miscarriage or cervical pregnancy.

5. Sliding tissue present at the level of the CS scar is
most likely to represent an ongoing miscarriage. To
assess sliding, it is important to apply both gentle
and firm pressure and releasing movements with the
transvaginal probe.

6. Degree of vascularization and presence of trophoblast
invasion are valuable features for discriminating
between the different diagnoses.

Note that the features outlined above are derived
from both clinical experience and the existing literature.
To establish the diagnostic value of these individual or
combined features, further studies are required in order
to provide a comprehensive evaluation.

Step 3: Evaluation and measurement of the CSP

When a CSP is suspected, a detailed evaluation should
be undertaken (Figure 5). The following sonographic
markers should be documented in the sagittal plane:

1. Location of the GS, in relation to the ‘uterine cavity
line’1, an imaginary line at the point of transition
between the endometrium and myometrium;

2. Presence of embryonic cardiac activity;
3. Location of the placenta/trophoblast in relation to the

uterine scar;

5
9

2

7

14

3

6

8

Figure 5 Diagram illustrating the gestational sac and assessment of
Cesarean scar pregnancy (CSP) in sagittal plane. 1: Location of
CSP; 2: cardiac activity; 3: placental location; 4: invasion of the
myometrium; 5: residual and adjacent myometrial thickness; 6: bulg-
ing of the vessels; 7: protrusion of the gestational sac; 8: sliding
between uterus and bladder; 9: ultrasound probe.

4. Presence of placental or trophoblast implantation
(hypoechoic area between GS and uterine wall,
often with small blood vessels) or invasion into the
myometrium (abnormal or excessive blood vessels,
loss of the hypoechoic zone or direct visualization
of placental or trophoblast tissue extending beyond
the uterine wall may indicate increased trophoblast
invasion), assessed using color or power Doppler;

5. Residual myometrial thickness and adjacent myome-
trial thickness;

6. Bulging of the GS or placental vessels beyond the
serosa towards the bladder or bowel;

7. Protrusion of the GS beyond the imaginary ‘serosal
line’1, at the outer border of the myometrium;

8. Presence of sliding between the uterus and bladder or
bowel when applying pressure with the transvaginal
probe.

© 2024 The Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Ultrasound Obstet Gynecol 2024; 64: 412–418.
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Step 4: CSP classification

Several studies have proposed classification systems for
CSP, but most have not been validated extensively22–27.
However, the classification of Jordans et al.1, agreed by
consensus of 16 international experts, has proved to be
detailed and practical for clinicians, and recent research
has further substantiated the utility of this classification in
clinical settings28,29. According to Jordans et al.1, a CSP
can be classified depending on the location of the largest
part of the GS in relation to the uterine cavity line and the
serosal line (Figure 6)1. They defined three types of CSP
(Figure 6): in Type 1, the largest part of the GS crosses the
uterine cavity line; in Type 2, the largest part of the GS
is embedded in the myometrium and does not cross the
serosal line; and in Type 3, the GS crosses the serosal line
of the uterus. It should be kept in mind that the type of CSP
can change over time, especially within the first 14 weeks
of gestation. For example, with advancing gestation, a CSP
with the largest part of the GS in the myometrium and not
crossing the serosal line may progress towards either of the
other two types of CSP or an intrauterine pregnancy. The
current classification of Jordans et al.1 serves a primarily
descriptive purpose, and its clinical significance requires
further examination in future studies. Nonetheless, recent
research suggests the potential benefits of adopting a

more tailored approach, dependent on the type of CSP,
especially regarding the management of Type-3 CSP,
which may necessitate more advanced therapies to prevent
complications.

Step 5: Advanced and research evaluation of CSP

Color or power Doppler is recommended for assessing
the circular flow around the GS, the placental/trophoblast
location and placental ingrowth, as well as the relationship
of the placenta with the myometrium/serosa and bladder.
In the transverse plane, the distance between the GS
and uterine arteries can be evaluated (Figure 7). Some
measurements may be useful for research purposes or
treatment strategies but are not necessary for basic CSP
evaluation. To detect PAS disorders, the lining of the
endometrium covering the niche could be used, as well as
the distance between vessels of the placenta and serosa, in
order to assess trophoblast invasion30.

CONCLUSIONS

Determination of the precise location of an early preg-
nancy and early recognition of a CSP are critical because
a delay in diagnosis can lead to severe complications.

(a)

Myometrium

Myometrium

Myometrium

Internal os

Internal os

Not crossing serosal line

Crossing serosal line

Internal os

Endometrium

Endometrium

Endometrium

Largest part of GS crosses
uterine cavity line

Largest part of GS does
not cross uterine
cavity line

(d)

(g)

Figure 6 Schematic diagrams and color Doppler ultrasound images illustrating classification of Cesarean scar pregnancies (CSP) based on
the location of the gestational sac (GS) in relation to the serosal line and the uterine cavity line1. (a–c) In Type-1 CSP, the largest part of the
GS is in the uterine cavity. (d–f) In Type-2 CSP, the largest part of the GS is in the myometrium. (g–i) In Type-3 CSP, the CSP crosses the
serosal line.
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(a)

(c)

(e)

(g)

RMT

GS

RMT

RMT

GS

GS

GS

Figure 7 Schematic diagrams and color Doppler ultrasound images illustrating evaluation of the location of a 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 (Type-2 CSP). (g,h) Lateral location of
CSP; the GS bulges beyond the outer cervical contour and residual myometrium is absent (Type-3 CSP). RMT, residual myometrial
thickness. Image reproduced from Jordans et al.1.
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In this step-by-step tutorial, we show a structured
approach for the standardized sonographic evaluation of
the uterus in early pregnancy in women with a previous
CS, including evaluation and measurement of a CSP,
based on the consensus study of Jordans et al.1. To facili-
tate this structured approach and promote awareness and
recognition, we have developed a free e-learning course
describing the steps presented herein, with several case
examples, available at: www.gynaecologyonline.com.

Uniform description and evaluation of the exact
location of a pregnancy in relation to the CS scar is very
important in all women with a previous CS who undergo
ultrasound in early pregnancy. However, based on the
current evidence, we do not advise routine screening in
all women with a previous CS or CSP, because screening
may lead to a false-positive diagnosis of CSP, with
the potential for unnecessary termination of a wanted
pregnancy. There are currently no data on the sensitivity
and specificity of the diagnostic criteria being used1.
Thus, whilst on the one hand it is important not to miss
the diagnosis, on the other hand it is important to ensure
that a normally located pregnancy is not terminated
in error.
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