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Abstract: Cesarean scar pregnancy (CSP) is a special type of ectopic pregnancy that occurs after a cesarean section. In recent years,
with an increase in the cesarean section rate, the incidence of cesarean scar pregnancies has also increased. This article systematically
reviews the development and latest progress of various CSP classification methods to compare the diagnosis and treatment strategies of
different CSP classifications and better manage patients with CSP. We evaluated various classification methods using the Oxford
Centre for Evidence-Based Medicine (OCEBM) 2011 level of evidence, providing a basis for objective and precise classification of
CSP in the future and thus providing more accurate clinical guidance for individualized treatment.
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Introduction

Cesarean scar pregnancy (CSP) is a special type of ectopic pregnancy in which the fertilized egg implants at the previous
cesarean section scar, often caused by poor healing of the cesarean section incision or abnormal development of the
fertilized egg.' > With the significant increase in the rate of cesarean sections, the incidence of CSP has also risen.*”” The
incidence of CSP ranges from 1/1800 to 1/2216.%'° The clinical manifestations of CSP include vaginal bleeding and
hypogastralgia,'' ' but these are atypical and can easily lead to missed or misdiagnosed cases. If not properly diagnosed
and treated, it may result in complications such as uterine rupture and massive hemorrhage. Importantly, CSP is
considered a precursor or early form of placenta accreta spectrum (PAS). And if the pregnancy continues, it has
a high risk of progressing into morbidly adherent placenta in the second and third trimesters, which seriously endangers
maternal life.'"*'® An appropriate classification method for CSP can accurately assess its severity, provide a standard for
evaluating treatment efficacy, and provide guidance for clinical decision-making. There are various classification
methods for CSP, but they differ in terms of classification criteria and corresponding treatment measures. Currently,
there are no comprehensive reviews on these classification methods. This article reviews the development and evolution
of CSP classification methods, summarizes the latest progress, and systematically compares several major CSP classi-
fications and their treatment strategies, to comprehensively understand the classification of CSP and thereby improve its
diagnosis and treatment level.

Methods

The PubMed, Web of Science, China National Knowledge Infrastructure and Wanfang databases were searched for
studies reporting on the progress on the classification of cesarean scar pregnancy during early pregnancy. All literature
related to classification of cesarean scar pregnancy and corresponding treatments was considered adequately. The search
type”,
defined: (1) original research (including cohort studies, case series) or authoritative guidelines/consensus primarily
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keywords included: “cesarean scar pregnancy”, “CSP”, “classification”, treatment”. The inclusion criteria were

focusing on the classification system of CSP; (2) clearly describing classification criteria; (3) providing full-text in
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Figure | Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram of identification of studies.

Chinese or English. Exclusion criteria: (1) case reports; (2) studies that did not explicitly use or propose a specific
classification method; (3) duplicate publications or incomplete data. Literature screening was independently conducted
by two researchers, and any disagreements were resolved through discussion or consultation with a third researcher. For
the included classification methods, we used the Oxford Centre for Evidence-based Medicine (OCEBM) levels of
evidence grading criteria to assess their level of evidence. Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) flow diagram is detailed in Figure 1.

Classification

Vial’s classification

In 2000, based on the growth direction of the gestational sac, Vial et al'® first proposed a classification for CSP:
endogenicand exogenic types. Sun et al found that remnant myometrial thickness, grading of Doppler signals at the mass
site, and gestational sac diameter are the three main factors affecting surgical success.”’ Vial’s classification pioneered
the classification of CSP, but this classification method only considers the growth direction of the gestational sac and does
not fully consider the influence of the above-mentioned factors. Therefore, its guiding value for choosing the surgical
method is relatively weak compared to other classifications.
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Kaelin’s Classification

121

Zosmer et al®” hold that CSP implanted in a cracked scar (niche) of the gestational sac exhibits different characteristics

122 classified CSP as “on the scar” type and “in

from CSP implanted on a well-healed scar. And in 2017, Kaelin Agten et a
the niche” type and believed that patients with “on the scar” CSP had significantly better outcomes, compared to those
with “in the niche” CSP. This classification method has good guiding value for the expectant treatment of CSP. However,
the application of Kaelin’s classification method in clinical practice is limited and the guiding value of this classification
method for other treatment options requires further research. More importantly, the Society for Maternal-Fetal Medicine
considers Kaelin’s classification method equivalent to Vial’s classification method, and does not recommend expectant

treatment for CSP.'°

Zhang’s Classification
In 2016, based on years of clinical practice, Zhang et al*> proposed a new clinical classification system and recommended
appropriate methods for CSP treatment. The system divides CSP into stable CSP and risky CSP based on whether there is
a high risk of severe bleeding, and divides risky CSP into three types based on the thickness of the myometrium (between
the gestational sac and bladder) and the position of the gestational sac. The specific classifications are as follows.

(1) Stable CSP: No significant vaginal bleeding or increase in serum B-hCG level

(2) Risky CSP: High risk of severe bleeding

(DRisky type I (thin-walled type): the thickness of the myometrium was < 3 mm.

Type Ia: Cesarean scar in the lower uterine segment.

Type Ib: Cesarean scar in the upper uterine segment.

Type Ic: Large protruding mass in the lower or upper uterine segment.

(@Risky type II (thick-walled type): the thickness of the myometrium is > 3 mm.

Risky type III: Part of the gestational sac is located on the cesarean scar, with a risk of severe bleeding or a tendency
towards dangerous placenta previa.

Zhang et al ‘s classification method provides more specific treatment suggestions; however, the classification criteria
are highly subjective.

Chinese Medical Classification

In 2012, in order to better diagnose and treat CSP, the Family Planning Branch of the Chinese Medical Association
formulated the “Expert opinion of diagnosis and treatment of cesarean scar pregnancy”,”* and based on this, updated the
consensus to “Expert opinion of diagnosis and treatment of cesarean scar pregnancy” in 2016.>> CSP is classified by
means of ultrasound examination based on the growth direction of the gestational sac and the thickness of the uterine
myometrium (between the gestational sac on the anterior uterine wall and the bladder).

Type I: The gestational sac partially implants at the scar site of the uterus, with some or most of it located inside the
uterine cavity. The uterine muscle layer between the gestational sac and bladder becomes thinner, with a thickness greater
than 3 mm.

Type II: The gestational sac is partially implanted at the uterine scar site, with some or most of it located inside the
uterine cavity. The uterine muscle layer between the gestational sac and bladder becomes thinner, with a thickness
<3 mm.

Type III: The gestational sac is completely implanted in the muscular layer of the uterine scar and protrudes outward
towards the bladder. The uterine muscular layer between the gestational sac and bladder becomes significantly thinner or
even missing, with a thickness of <3 mm. Among these, type III has a special mass-type ultrasound manifestation.

This classification method provides an additional refinement and represents an extension of Vial’s classification,
compensating for the deficiency of consideration for the thickness of the myometrium of the uterine scar in Vial’s
classification, which can provide more individualized and specific treatment plans for CSP. However, the effect of
gestational sac size on disease has not been fully considered.
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Lin’s Classification
In 2018, Lin et al*® conducted a retrospective analysis of 109 patients with CSP and classified them into four grades
based on their ultrasound manifestations.

Grade I: Less than 50% of the gestational sac implanted in the myometrium.

Grade II: more than 50% of the gestational sac is implanted in the myometrium.

Grade III: The gestational sac protrudes into the pelvic cavity;

Grade IV: The gestational sac becomes an “amorphous tumor” rich in blood vessels.

Lin’s classification is based on ultrasound manifestations, and is relatively intuitive. However, it is only classified
based on ultrasound examination results and does not consider other factors.

Qilu Classification
In 2015, the obstetrics and gynecology team of Qilu Hospital of Shandong University first proposed the Qilu classifica-
tion method.”” After years of clinical validation, the team further optimized the original classification through
a retrospective case analysis in 2023, proposed a new Qilu classification, and recommended surgical treatment strategies
for each classification based on expert opinion.”® This classification system is based on transvaginal ultrasound
examination and is divided into the following five clinical types according to the thickness of the myometrium of the
anterior uterine wall and diameter of the gestational sac.

Type I: Implantation of the gestational sac into the cesarean section scar, regardless of the size of the gestational sac,
with a myometrial thickness greater than 3 mm in the anterior uterine wall.

Type II: The thickness of the myometrium of the anterior uterine wall is 1-3 mm.

ITa: The average diameter of the gestational sac or mass is < 30 mm. (Figure 2).

IIb: The average diameter of the gestational sac or mass is greater than 30 mm.

Type III: Uterine anterior wall muscle layer thickness < Imm.

[ITa: The average diameter of the gestational sac or mass is < 50 mm. (Figure 3).

IIIb: The average diameter of the gestational sac or mass was > 50 mm or accompanied by a uterine arteriovenous
fistula.

According to the new classification system for ectopic pregnancies caused by cesarean section scars, the recom-
mended first-line surgical treatment had an overall success rate of 97.5%. This classification system has been evaluated
and found to have a high success rate for the treatment of ectopic pregnancies caused by cesarean scars.

TIS0.2 MI0.5

Figure 2 Cesarean scar pregnancy Type lla. The thickness of the myometrium of the anterior uterine wall is 1.34mm, and the diameter of the gestational sac is 22mm. The
arrow indicates thearea where the myometrial thickness was measured.
Abbreviations: AM, anterior myometrium; BL, bladder; CX, cervix; GS, gestational sac.
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Figure 3 Cesarean scar pregnancy Type llla. The thickness of the myometrium of the anterior uterine wall is 0.8mm, and the diameter of the gestational sac is 28mm. The
arrow indicates thearea where the myometrial thickness was measured.
Abbreviations: AM, anterior myometrium; CX, cervix; GS, gestational sac.

In 2017, Cali et al* proposed an interesting ultrasound sign, the crossover sign (COS). They classified it as COS1 or
COS2 based on the relationship between the endometrial line and the diameter of the gestational sac S-I (superior-
inferior). This new classification system, which is mainly used to assess the relationship between the gestational sac and
endometrial line, may help determine whether CSP will progress to placenta accreta. COS, myometrial thickness, and
CSP typehave been proposed as potential predictors of CSP outcomes as ultrasound markers.*° However, the identifica-
tion of COS is highly dependent on the experience and technical proficiency of the ultrasound physician, and there is
a possibility of false positives for cervical pregnancy or false negatives for excessive forward or backward flexion of the
uterus. Therefore, there are limitations to its clinical application.

Comparison

Common Grounds

Classification Purpose

All classification methods aim to assist clinical doctors in accurately diagnosing and assessing the severity of CSP
through systematic classification criteria.

Classification Criteria

Although the CSP classification criteria mentioned above may not be the same, there are similarities in the classification
criteria among certain classification methods. For example, the Chinese Medical Classification, Qilu Classification, and
Zhang’s classification are all based on the thickness of the myometrium of the anterior uterine wall, with Type I and Type
II being divided by 3 mm, while In the Zhang’s classification, the high-risk types I and II are distinguished by 3 mm,
which is similar to the Chinese Medical Classification and Qilu Classification, Vial’s classification, and Kaelin’s
classification, according to the direction of blastocyst growth at the scar site.

Treatment Methods

Among the classification methods reviewed, the main treatment methods included drug therapy (preferably methotrexate
[MTX]), curettage (supplemented with hysteroscopy and laparoscopy if necessary), laparoscopic resection surgery, and
open surgery. For CSP with different classification methods, the treatment for type I in both the Chinese Medical
Classification and Qilu Classification is ultrasound-guided curettage. Both Lin’s classification and the Chinese medical
classification method believe that MTX treatment for CSP has a certain effect, but the total treatment time is long and
there is a possibility of treatment failure, with a success rate of 71-83%. Therefore, drug therapy alone is not
recommended as the preferred treatment for CSP.>2® A recent study based on standardized management algorithms
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also supports this viewpoint. Its results show that active intervention (such as curettage) for early CSP is highly safe,
while expectant management is associated with a significantly increased risk of complications.’

Differences
Classification Criteria
Type II and III of the Qilu classification are still classified by the thickness of the myometrium of the anterior uterine wall
and are classified into subtypes based on the diameter of the gestational sac or mass. Types II and III of the Chinese
medical classification system are classified based on the location of the gestational sac and scar.

The Kaelin’s classification method is based on whether the implanted scar site has healed well.

The Lin’s classification method divides CSP into four levels based on the positional relationship between the
gestational sac and the uterus.

Treatments
The specific treatment plans for each classification method are shown in Table 1.

Guidelines

At present, there is no unified standard for the diagnosis and treatment of CSP around the world, but the guidelines that
are widely used include the “Expert opinion of diagnosis and treatment of cesarean scar pregnancy”’by the Chinese
Medical Association (CMA)* and the “Cesarean scar ectopic pregnancy” by the Society for Maternal-Fetal Medicine
(SMFM) in the United States.'® Both of thememphasize individualized treatment based on risk assessment, but there are
significant differences in their classification criteria, treatment concepts, and recommendation intensities.

SMFM 2022 Guideline

The SMFM guidelines primarily adopt and integrate the concepts of the Vial’s classification and the Kaelin’s classifica-
tion, treating them as equivalent, and simplifying CSP into two types: Type I (endogenous/on the scar type) and Type 11
(exogenous/in the niche type). This classification focuses on the growth direction of the gestational sac and its anatomical
relationship with the scar, aiming to identify high-risk cases (especially Type II) that are highly prone to developing into
placentaaccreta spectrum (PAS) and leading to catastrophic bleeding.

CMA 2016 Guideline

To standardize the diagnosis and treatment of CSP, the Chinese Medical Association released the “Consensus on
Diagnosis and Treatment of Cesarean Scar Pregnancy”in 2012,* which was updated into “Expert opinion of diagnosis
and treatment of cesarean scar pregnancy” in 2016.%> The guideline adopts an ultrasound-based classification system
(Types I, I, and III). The core quantitative indicator is the anterior myometrial thickness (AMT), with 3mm as the critical
threshold. This classification is highly consistent with the principles of the Qilu classification, both emphasizing the
predictive role of AMT in bleeding risk and prognosis.

Treatment Strategies of the Two Guidelines

In summary, the fundamental difference between the SMFM Guidelines (2022) and the CMA (2016) lies in their core
logic: SMFM adopts a “risk warning”method aimed at identifying high-risk CSP and promoting active intervention. Its
recommendation of intragestational MTX has been supported by recent clinical efficacy data;** whereas CMA adopts
a “risk stratification” quantitative classification approach, establishing a tiered surgical pathway with prevention of
intraoperative bleeding as animportantfact and UAE as a key safeguard. Understanding this difference is crucial for
reasonably drawing on different guidelines in clinical practice (Table 2).

Evidence Level of Different CSP Classification Methods

Table 3 shows the six classification methods mentioned in this article using the Oxford Centre for Evidence-Based
Medicine (OCEBM) 2011 level. Current evidence shows that Kaelin’s, Zhang’s, Lin’s, and Qilu’s classifications have the
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Table | Comparison of the Classifications

Classification

Treatment

The Chinese medical

classification

Type | (AMT>3mm)

Ultrasound-guided SC (=8w+UAE)

Type Il (AMT<3mm)

Type Ill (AMT<3mm, Protrude outside the bladder)

UAE/MTX+ultrasound-guided SC; cesarean scar pregnancy removal surgery+defect repair

surgery

Qilu classification

Type | (AMT>3mm)

Ultrasound-guided SC (Hysteroscopy if necessary)

Type Il (AMT: I-3mm)

lla (GSD<30mm)

Ultrasound-guided SC+Hysteroscopy

Ilb (GSD>30mm)

Hysteroscopy+Laparoscopic monitoring or excision or transvaginal excision

Type Il (AMT<Imm)

Illa (GSD<50mm)

Laparoscopic excision or transvaginal excision

lllb (GSD>50mmor with UAVF)

Laparoscopic excision after UAE or laparotomy

Zhang’s classification

Stable type Ultrasound-guided SC; Hysteroscopy+SC; Hysteroscopy resection if necessary
Risky type Type | (AMT<3mm) la Vaginal surgery
Ib Laparotomy or laparoscopic excision
lc

Type Il (AMT23mm)

Type Il (with

risky factors)

Ultrasound-guided SC; UAE+SC; local/systematic MTX+SC; Surgical resection if necessary

Lin’s classification

Grade | (<50% of GS are implanted into the myometrium)

Transcervical resection (TCR)

Grade Il (>50% of GS are implanted

into the myometrium)

Hysterotomy via Laparoscopic hysterotomy Or mini-laparotomy

Grade |l (GS protrude out of pelvic cavity)

Hysterotomy via laparotomy or hysterectomy

Grade IV (the GS became an amorphous tumor with rich vascularity

at the site of previous cesarean scar)

Hysterotomy via laparotomy or hysterectomy (often +UAE)

Vial’s classification

Endogenic type

Exogenic type

Kaelin’s classification

On the scar

In the niche

Abbreviations: SC, suction curettage; AMT, anterior myometrial thickness; GS, gestational sac; GSD, gestational sac diameter; UAVF, uterine arteriovenous fistula; UAE, uterine artery embolization.
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Table 2 Comparison of Treatment Recommendations in SMFM Guideline and CMA Guideline

SMFM Guideline

CMA Guideline Differences and Clinical Significance

Expectant treatment

Recommend against
(GRADE 1B)

Early termination Different degree of opposition. SMFM
refers to completely prohibit; CMA believes
that it should not be used in principle, but
there is some flexibility in how to handle
residual lesions in cases where pregnancy

failure has already occurred.

Medical treatment

Clearly distinguish and recommend local
medication. Oppose the use of systemic MTX
(GRADE [C); Recommend intragestational
MTX (GRADE 2C)

An auxiliary
method. Not

Different perceptions of the value of MTX.
The SMFM elevates it to an effective local
recommended as | treatment option, while the CMA tends to

the first choice. view it more as an auxiliary method.

Surgical treatment

Operative resection or ultrasound-guided
uterine aspiration, regardless of classification
(GRADE 2C).

Refers to Table | Different practicality on classification. CMA
directly outputs treatment options. SMFM’s
treatment choices still need to be combined

with more clinical experience.

Abbreviations: CMA, Chinese Medical Association; SMFM, Society for Maternal-Fetal Medicine; MTX, Methotrexate; GRADE, Grading of Recommendations Assessment,

Development and Evaluation.

Table 3 Oxford Centre for Evidence-Based Medicine (OCEBM) Level of Different Types

Classification Sample Evidence Main Explanation
Capacity Level Effectiveness
Outcomes

Vial’s classification 10 Level 4 Selection of A case series and does not involve randomized controlled trials
treatment methods, | or prospective cohort studies. Despite being widely cited, the
complications study design carries a high risk of bias (such as sample selection

bias) and the impact of classification on treatment outcomes has
not been validated.

Kaelin’sclassification 17 Level 3 Pregnancy outcome, | A retrospective cohort study with a small sample size. When
haemorrhage, comparing pregnancy outcomes between “on the scar” and “in
hysterectomy the niche” conditions, there may be other factors that have not

been considered affecting the results.

Zhang’s classification 331 Level 3 Treatment success, A retrospective cohort study that evaluates the effectiveness of
haemorrhage different treatment strategies through internal subgroup

comparisons within a single cohort.

Lin’s classification 109 Level 3 Haemorrhage, A retrospective observational cohort study. CSP patients were
complications classified into four levels based on ultrasound findings, and clinical

outcomes and complications were observed in patients of
different levels, analyzing the differences in outcomes between
different groups.

The Chinese medical 83 Level 4 Haemorrhage, Case series. No control group was established, and no causal

classification hysterectomy relationship between any risk factors and CSP was explored. But

as an early large-capacity CSP ultrasound study (2010), it laid the
foundation for future CSP typing (later cited by the 2016
consensus).

Qilu classification 955 Level 3 Haemorrhage, A retrospective single cohort study was conducted to establish
hysterectomy a risk prediction model and evaluate the clinical effectiveness of

the classification system through longitudinal data analysis of
a single cohort.
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highest evidence level, all at level2b. However, the sample capacity of the first three classification methods was relatively
small, and the Qilu classification had more detailed criteria. The Vial classification and the Chinese medical classification
system had the lowest clinical evidence level (level 4).

Conclusion

The classification method of CSP has gradually developed from traditional anatomical position (Vial’s classification) to
a multi-parameter comprehensive evaluation system. Currently, two predominant management philosophies are reflected
in major guidelines: the “risk alert”method (exemplified by the SMFM guidelines, which simplify CSP into 2 types) and
the “risk stratification” approach (embodied by the CMA guidelines and Qilu classification, which use quantified anterior
myometrial thickness and gestational sac diameter to guide tiered surgical pathways). CSP classifications such as those
proposed by Zhang, Lin, and Qilu, (OCEBM Level 2b), offer detailed treatments. And Qilu classificationhas the larger
sample capacity, refines the subtypes of anterior myometrial thickness and diameter of gestational sac. Therefore, Qilu
classification has a better evidence level and stronger clinical applicability. However, no single classification system fits
all situations; clinicians should consider the specific situation—including available ultrasound accuracy, institutional
technical capacity, patient fertility desires, and complication—and refer to local guidelines to select the classifications
and treatment.
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