
Original Research

Cesarean Scar Ectopic Pregnancy Clinical
Classification System With Recommended
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OBJECTIVE: To establish a new cesarean scar ectopic

pregnancy clinical classification system with recommen-

ded individual surgical strategy and to evaluate its clinical

efficacy in treatment of cesarean scar ectopic pregnancy.

METHODS: This retrospective cohort study included

patients with cesarean scar ectopic pregnancy in Qilu

Hospital in Shandong, China. From 2008 to 2015, patients

with cesarean scar ectopic pregnancy were included to

determine risk factors for intraoperative hemorrhage

during cesarean scar ectopic pregnancy treatment. Uni-

variable analysis and multivariable logistic regression

analyses were used to explore the independent risk

factors for hemorrhage (300 mL or greater) during a

cesarean scar ectopic pregnancy surgical procedure. The

model was internally validated with a separate cohort.

Receiver operating characteristic curve methodology was

used to identify optimal thresholds for the identified risk

factors to further classify cesarean scar ectopic preg-

nancy risk, and the recommended operative treatment

was established for each classification group by expert

consensus. A final cohort of patients from 2014 to 2022

were classified according to the new classification sys-

tem, and the recommended surgical procedure and

clinical outcomes were abstracted from the medical

record.

RESULTS: Overall, 955 patients with first-trimester

cesarean scar ectopic pregnancy were included; 273

were used to develop a model to predict intraoperative

hemorrhage with cesarean scar ectopic pregnancy, and

118 served as an internal validation group for the model.

Anterior myometrium thickness at the scar (adjusted

odds ratio [aOR] 0.51, 95% CI 0.36–0.73) and average

diameter of the gestational sac or mass (aOR 1.10, 95%

CI 1.07–1.14) were independent risk factors for intrao-

perative hemorrhage of cesarean scar ectopic pregnancy.

Five clinical classifications of cesarean scar ectopic preg-

nancy were established on the basis of the thickness and

gestational sac diameter, and the optimal surgical option

for each type was recommended by clinical experts.

When the classification system was applied to a separate

cohort of 564 patients with cesarean scar ectopic preg-

nancy, the overall success rate of recommended first-line

treatment with the new classification grouping was

97.5% (550/564). No patients needed to undergo hyster-

ectomy. Eighty-five percent of patients had a negative

serum b-hCG level within 3 weeks after the surgical pro-

cedure; 95.2% of patients resumed their menstrual cycles

within 8 weeks.

CONCLUSION: Anterior myometrium thickness at the

scar and the diameter of the gestational sac were

confirmed to be independent risk factors for intraoper-

ative hemorrhage during cesarean scar ectopic preg-

nancy treatment. A new clinical classification system

based on these factors with recommended surgical
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strategy resulted in high treatment success rates

with minimal complications.

(Obstet Gynecol 2023;141:927–36)

DOI: 10.1097/AOG.0000000000005113

Cesarean scar ectopic pregnancy is a complication
in which an early pregnancy implants in the scar

from a prior cesarean delivery.1,2 The incidence of
cesarean scar ectopic pregnancy has increased gradu-
ally worldwide, likely as a result of high cesarean
delivery rates and increasing recognition of this con-
dition through reliable diagnostic imaging. Reported
estimates of incidence range from 1 in 1,800 to 1 in
2,226 of overall pregnancies.3,4 Without appropriate
treatment, cesarean scar ectopic pregnancy presents
substantial risk of severe morbidity such as life-
threatening hemorrhage, uterine rupture, placenta ac-
creta spectrum, hysterectomy with subsequent loss of
fertility, and even maternal mortality.2,5,6

Transvaginal ultrasonography is the best and first-
line imaging modality to diagnose cesarean scar
ectopic pregnancy.6,7 In 2000, Vial et al8 reported that
the implantation patterns of cesarean scar ectopic
pregnancy can be categorized as either endogenic or
exogenic according to ultrasonographic appear-
ance.1,9 Since then, several classification systems for
cesarean scar ectopic pregnancy have been pro-
posed.10–12 However, these classification systems did
not present quantitative ultrasonographic measure-
ments based on risk factors for intraoperative hemor-
rhage during cesarean scar ectopic pregnancy
treatment and did not suggest specific clinical treat-
ment options based on classification type.

Many different treatment options for cesarean
scar ectopic pregnancy, such as surgical, medical,
and minimally invasive therapies, have been
described.2 Undoubtedly, treatment decisions should
be individually tailored according to the severity of
symptoms, future family-planning wishes, physician
experience, and institutional resources.13 However,
there is still no consensus on the optimal surgical treat-
ment strategy for cesarean scar ectopic pregnancy.
Therefore, our aim was to create a practical cesarean
scar ectopic pregnancy classification system to guide
optimal surgical treatment selection with the goal of
improving the treatment success rate and reducing the
incidence of severe complications.

METHODS

This retrospective cohort study included patients
diagnosed with cesarean scar ectopic pregnancy who
were admitted to Qilu Hospital of Shandong Univer-
sity (Shandong, China) from January 2008 to June

2022. Data were obtained from their electronic
medical records. This study was approved by the
ethics committee of Qilu Hospital of Shandong
University (No. 2016039).

The diagnosis of cesarean scar ectopic pregnancy
was based on clinical history, pelvic examination,
serum b-hCG level, and transvaginal ultrasound
examination. Transvaginal ultrasound diagnosis of
cesarean scar ectopic pregnancy was made when the
following criteria were met: 1) empty uterine cavity;
2) empty cervical canal; 3) presence of a gestational
sac, with or without fetal cardiac activity, in the ante-
rior part of the uterine isthmus; 4) absence or thinning
of myometrium at the level of the bladder; and 5)
peritrophoblastic or periplacental flow surrounding
the cesarean scar ectopic pregnancy appearing on
Doppler flow ultrasonogram.3,7,8,14 All diagnoses of
cesarean scar ectopic pregnancy were made by at least
two experienced gynecologic ultrasonography physi-
cians to ensure accuracy of diagnosis. This study
included only patients in the first trimester because
those in the second trimester required more detailed
assessment of placental invasion and had a higher risk
of other complications. We excluded patients with
serious systemic diseases, such as heart disease,
thrombocytopenia, and systemic lupus erythematosus
because these conditions may affect treatment options
and efficacy, and gestational trophoblastic disease.
Patients for whom clinical data were incomplete or
lost to follow-up were also excluded.

Our aims were 1) to identify risk factors for
intraoperative hemorrhage during cesarean scar
ectopic pregnancy treatment to develop a classification
system with paired appropriate surgical management
and 2) to evaluate outcomes when the classification
system with recommended surgical treatment was in
use. For the first aim, patients who underwent surgical
resection after pretreatment with methotrexate, mife-
pristone, or uterine artery embolization who were
admitted from January 2008 to December 2015 were
identified and allocated to the modeling group. Data
from the modeling group were analyzed to identify
independent risk factors for intraoperative hemorrhage
(300 mL or greater) and to establish a nomogram risk
assessment model. One hundred eighteen patients who
underwent treatment protocols similar to those of the
modeling group admitted from December 2015 to June
2022 were allocated to a validation group to evaluate
model performance.

After identification of the optimal cutoff values
for the independent risk factors for intraoperative
hemorrhage using the modeling group, a new
clinical classification system with a suggested
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surgical strategy for each classification of cesarean
scar ectopic pregnancy was proposed by our group.
From July 2014 to June 2022, 564 patients with
cesarean scar ectopic pregnancy who underwent
surgical resection according to the new classification
system were identified, and outcome data were
analyzed to evaluate the clinical efficacy and safety
of the new cesarean scar ectopic pregnancy classifi-
cation system.

Baseline patient characteristics were abstracted
from medical records, including gravidity, parity,
number of prior cesareans, time interval since last
cesarean, gestational age, average diameter of the
gestational sac or mass, anterior myometrium thick-
ness at the cesarean scar site, serum b-hCG level,
duration of vaginal bleeding before the surgical pro-
cedure, gestational sac or mass type (heterogeneous
mass composed of different components)15 assessed
with ultrasonography, presence or absence of fetal
cardiac activity, uterine arteriovenous fistula (also
known as uterine arteriovenous malformation, an
abnormal connection between arteries and veins by-
passing the capillary system),16 and previous cesarean
scar ectopic pregnancy treatment failure.

The primary outcome for model development was
intraoperative hemorrhage, defined as blood loss of 300
mL or more during the cesarean scar ectopic preg-
nancy surgical procedure. Secondary outcomes of sur-
gical treatment included procedure duration,
hospitalization cost, and other major complications.
Major complications were hysterectomy or estimated
blood loss greater than 1,000 mL.17 For evaluation of
the new classification system with recommended surgi-
cal management, successful treatment of cesarean scar ectopic
pregnancy was defined as 1) complete resection of the
products of conception, 2) no need to shift to a second-
line surgical strategy, 3) no major complications, 4) no
readmission for additional treatment, and 5) serum
b-hCG levels returning to normal within 4 weeks.

Detailed information about how the surgeries for
each classification type of cesarean scar ectopic
pregnancy were approached is presented in Appendix
1, available online at http://links.lww.com/AOG/
D51. After being discharged, the patients were asked
to have their blood b-hCG levels tested once a week
until levels returned to normal. Ultrasound examina-
tion was also recommended at 2 weeks after the sur-
gical procedure to confirm that all products of
conception were removed and to monitor the mass
size until complete resolution. Time of resumption
of menstrual cycles was also recorded.

All statistical analyses were performed with SPSS
26.0 and R 4.0.3. The normality of continuous variables

was determined by the Shapiro-Wilk test in SPSS.
Normally distributed quantitative variables were pre-
sented as mean6SD; nonnormally distributed variables
were presented as median (interquartile range). Quali-
tative variables were expressed as counts and percent-
ages. Continuous variables were tested by the Student t
test (normal), Mann-Whitney U test (nonnormal), or
Kruskal-Wallis H test (more than two groups, nonnor-
mal), and qualitative variables were tested by the x2 test.
The univariable analysis was used to identify predictors
associated with intraoperative hemorrhage. Variables
with P,.05 were considered for inclusion in the multi-
variable logistic regression analysis (forward stepwise
selection) to identify the independent risk factors for
intraoperative hemorrhage. Based on the regression
coefficients of independent variables, a nomogram dia-
gram model was established. A receiver operating char-
acteristic (ROC) curve was used to test discriminative
power, and calibration curves were created. The opti-
mal cutoff values of gestational sac diameter and ante-
rior myometrial thickness to predict intraoperative
hemorrhage were evaluated by ROC curve. P,.05
was considered statistically significant.

RESULTS

Overall, 1,038 patients with cesarean scar ectopic
pregnancy were identified over the study period. After
application of the exclusion criteria, a total of 955
patients with cesarean scar ectopic pregnancy were
included (Fig. 1).

To identify risk factors for intraoperative hemor-
rhage during cesarean scar ectopic pregnancy surgical
resection and to establish a risk prediction model, 273
patients with cesarean scar ectopic pregnancy from
January 2008 to December 2015 were included in the
modeling group, and 118 patients from December
2015 to June 2022 were enrolled in the model
validation group. Among the patients in the initial
modeling group, 58 (21.2%) experienced intraoper-
ative hemorrhage (300 mL or greater).

The results of univariable analyses of baseline
characteristics between those experiencing hemorrhage
and those who did not are presented in Table 1. No
significant differences in age, gravidity, parity, number
of cesarean deliveries, time interval from previous
cesarean, serum b-hCG levels, and fetal cardiac activity
were observed. However, there were significant differ-
ences in gestational age, diameter of gestational sac,
thickness of anterior myometrium, duration of vaginal
bleeding before the surgical procedure, gestational sac
or mass type assessed with ultrasonography, uterine
arteriovenous fistula, and previous cesarean scar
ectopic pregnancy treatment failure between the
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groups (Table 1). In multivariable modeling, diameter
of gestational sac (adjusted odds ratio 1.10, 95% CI
1.07–1.14) and anterior myometrium thickness
(adjusted odds ratio 0.51, 95% CI 0.36–0.73) were inde-
pendent risk factors for intraoperative hemorrhage
(Table 2). With these two independent risk factors, a
nomogram prediction model was established (Appen-
dix 2, available online at http://links.lww.com/AOG/
D51).The area under the ROC curve for the model was

0.92 (95% CI 0.88–0.96), the sensitivity was 86.2%, and
the specificity was 88.8%. In the validation cohort, dis-
crimination was similarly good, with an area under the
ROC curve of 0.87 (95% CI 0.77–0.97) for the risk
assessment model, a sensitivity of 88%, and a specificity
of 81.7% (Appendix 3, available online at http://links.
lww.com/AOG/D51). The nomogram calibration
curves for the validation group are included in Appen-
dix 3 (http://links.lww.com/AOG/D51), exhibiting

Fig. 1. Flowchart of patients included
in this study.

Ban. Cesarean Scar Ectopic Pregnancy
Classification System. Obstet Gynecol
2023.

Table 1. Baseline Characteristics of Patients With Intraoperative Hemorrhage Compared With a Control
Group Without Hemorrhage in the Modeling Group (N5273)

Characteristic

Intraoperative Blood Loss (mL)

PLess Than 300 (n5215) 300 or Greater (n558)

Age (y) 32.0 (29.0–36.0) 31.0 (29.0–37.0) .885
Gravidity 3 (2–5) 3 (2–5) .836
Parity 1 (1–2) 1 (1–2) .875
Cesarean deliveries 1 (1–1) 1 (1–1) .628
Time since last cesarean delivery (y) 5.0 (2.3–7.0) 5.0 (2.0–7.3) .919
Gestational age on admission (d) 50.0 (44.0–60.0) 62.5 (53.0–83.3) ,.001
Average diameter of gestational sac or mass (mm) 23.0 (17.0–31.0) 52.0 (36.3–61.6) ,.001
Anterior myometrium thickness (mm) 3.0 (2.0–4.0) 0.5 (0.5–1.28) ,.001
Serum b-hCG level (milli-international units/mL) 2,654.0 (585.3–17,291) 2,809.5 (510.9–21,479.5) .433
Duration of vaginal bleeding before surgery (d) 4.0 (0–15.0) 14.0 (2.0–31.5) ,.001
Gestational sac or mass assessed with
ultrasonography
Gestational sac 161 (74.9) 27 (46.6) ,.001
Mass 54 (25.1) 31 (53.4)

Fetal cardiac activity
Negative 173 (80.5) 45 (77.6) .628
Positive 42 (19.5) 13 (22.4)

Uterine arteriovenous fistula
Negative 214 (99.5) 45 (77.6) ,.001
Positive 1 (0.5) 13 (22.4)

Previous treatment failure
Negative 143 (66.5) 19 (32.8) ,.001
Positive 72 (33.5) 39 (67.2)

Data are median (interquartile range) or n (%) unless otherwise specified. b-hCG, beta subunit of human chorionic gonadotropin.
Bold indicates P,.05.
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close approximation between predicted and observed
probability.

With the use of ROC curve methodology, appro-
priate cut points for anterior myometrial thickness and
gestational sac diameter were selected for classification
of patients with cesarean scar ectopic pregnancy
according to risk of intraoperative hemorrhage
(Appendix 4, available online at http://links.lww.
com/AOG/D51). An anterior myometrial thickness
of 1.3 mm resulted in a sensitivity of 75.9%, specificity
of 88.4%, positive likelihood ratio of 6.5, and negative
likelihood ratio of 0.3 for the prediction of intraoper-
ative hemorrhage. To better classify patients with my-
ometrial thickness greater than 1.0 mm, another ROC
curve was created showing that with a cutoff value of 2.
8 mm, the sensitivity was 76.2% and specificity was
66%. On the basis of these twooptimizing thresholds
of anterior myometrial thickness, for more practical

clinical diagnosis and application, cesarean scar ectopic
pregnancy was classified into three types: type I (thick-
ness greater than 3 mm), type II (thickness 1–3 mm),
and type III (thickness 1 mm or less) (Table 3, Fig. 2).

Gestational sac diameter was also analyzed to
optimize thresholds to further subclassify cesarean
scar ectopic pregnancy types II and III. Using ROC
curve methodology, we identified a cutoff value of
33.8 mm as an optimal threshold for subclassifying
cesarean scar ectopic pregnancy type II. Therefore,
cesarean scar ectopic pregnancy type II was classified
into two subtypes: type IIa (diameter 30 mm or less)
(Table 3 and Fig. 2D–F) and type IIb (diameter
greater than 30 mm) (Table 3 and Fig. 2G–I). For
those in the cesarean scar ectopic pregnancy type III
classification, a cutoff value of 50.3 mm optimized
sensitivity and sensitivity. Therefore, cesarean scar
ectopic pregnancy type III was classified into two sub-
types: type IIIa (diameter 50 mm or less) (Table 3 and
Fig. 2J–L) and type IIIb (diameter greater than
50 mm) (Table 3 and Fig. 2M–O).

Each classification group was matched with a
recommended surgical strategy according to the clinical
experience of our group (Table 3). To evaluate the suc-
cess of the new clinical classification system with
planned surgical strategy for the management of cesar-
ean scar ectopic pregnancy, outcomes of 564 patients
who underwent surgical resection directly according to
the new classification system from July 2014 to June
2022 were examined.

Baseline characteristics of patients with cesarean
scar ectopic pregnancy in the new classification group

Table 2. Independent Risk Factors for
Intraoperative Hemorrhage of Cesarean
Scar Ectopic Pregnancy in the Modeling
Group by Multivariable Logistic
Regression Analysis

Parameter Β SE OR (95% CI)

Average diameter of the
gestational sac or
mass

0.097 0.015 1.10 (1.07–1.14)

Anterior myometrium
thickness

20.671 0.182 0.51 (0.36–0.73)

Constant 23.501 0.740 0.03

OR, odds ratio.

Table 3. New Clinical Classification of Cesarean Scar Ectopic Pregnancy and Recommended Individual
Surgical Treatment Strategy

Practical Clinical
Classification

Anterior Myometrium
Thickness (mm)

Average Diameter of the
Gestational Sac or Mass (mm)

Surgical Treatment Strategy
Recommended

Type Ⅰ Greater than 3 Suction curettage with or without
hysteroscopy* under ultrasound guidance

Type Ⅱ 1–3 IIa: 30 mm or less Suction curettage with hysteroscopy* under
ultrasound guidance

IIb: greater than 30 mm Hysteroscopy with laparoscopic monitoring or
excision† or transvaginal excision

Type Ⅲ 1 or less IIIa: 50 mm or less Laparoscopic excision or transvaginal excision
IIIb: greater than 50 mm or with

UAVF
Laparoscopic excision after UAE or

laparotomy

UAVF, uterine arteriovenous fistula; UAE, uterine artery embolization.
* Hysteroscopy is used to evaluate whether products of conception have been removed completely, with hysteroscopic resection of residual

products when indicated.
† During laparoscopy, if the products of conception could not be removed completely by hysteroscopy, hemorrhage occurred, or

myometrial layer bulge or thin-appearing myometrium was found, laparoscopic excision with scar defect repair was performed.
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Fig. 2. Description of new clinical classification system for cesarean scar pregnancy. A–C. Type I is defined as the
implantation of a gestational sac within the cesarean scar, with anterior myometrium thickness greater than 3 mm regardless
of the size of the gestational sac. D–F. Type IIa is defined as anterior myometrium thickness between 1 and 3 mm and
average diameter of the gestational sac or mass 30 mm or less. G–I. Type IIb is defined as anterior myometrium thickness
between 1 and 3 mm and average diameter of the gestational sac or mass greater than 30 mm. J–L. In type IIIa, the ges-
tational sac bulges out under the cesarean scar, with anterior myometrium thickness 1 mm or less and average diameter of
the gestational sac or mass 50 mm or less. M–O. Type IIIb is defined as anterior myometrium thickness 1 mm or less and
average diameter of the gestational sac or mass greater than 50 mm.

Ban. Cesarean Scar Ectopic Pregnancy Classification System. Obstet Gynecol 2023.
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are presented in Appendix 5, available online at
http://links.lww.com/AOG/D51. When the patients
in the five classification groups were compared, signif-
icant differences were observed in time interval since
last cesarean, gestational age, sac diameter, anterior

myometrial thickness, serum b-hCG levels before
the surgical procedure, duration of vaginal bleeding,
gestational sac or mass types assessed with ultrasonog-
raphy, fetal cardiac activity, uterine arteriovenous fis-
tula, and previous treatment failure.

Table 4. Description of Outcomes and Treatment Efficacy for Patients Using the New Classification System
to Determine Operative Management

Type I
(n5168)

Type II Type III

P
Total

(N5564)IIa (n5170) IIb (n553) IIIa (n5119) IIIb (n554)

Hospitalization
duration (d)

4 (3, 5) 4 (3, 5) 6 (5, 7) 6 (5, 8) 8.0 (6.8, 10.0) ,.001* 5.0 (4.0, 6.0)

Hospitalization cost
(yuan)

11,143.7
(9,727.63–
12,209.3)

11,953.6
(10,830.2–
12,758.8)

18,293.3
(16,170.4–
21,144.1)

18,655.7
(16,744.1–
22,227.6)

21,279.5
(18,108.6–
25,969.9)

,.001† 12,846.4
(11,100.6–
18,038.3)

Operation duration
(min)

20.0
(15.0–30.0)

25.0
(20.0–30.0)

80.0
(50.0–95.0)

80.0
(60.0–110.0)

102.5
(85.0–121.3)

,.001‡ 35.0
(20.0–78.0)

Incidence of intraoperative
hemorrhage
Blood loss less than

300 mL
165 (98.2) 170 (100.0) 44 (83.0) 101 (84.9) 22 (40.7) ,.001§ 502 (89.0)

Blood loss 300 mL
or greater

3 (1.8) 0 (0) 9 (17.0) 18 (15.1) 32 (59.3) 62 (11.0)

Uterine artery
embolization

0 0 1k 0 4 5 (0.9)

Proportion of minimally
invasive surgery

168 (100) 170 (100) 53 (100) 113 (95.0) 38 (70.4) 542 (96.1)

Surgical planning
changed before
surgery

1 0 0 4¶ 0

Major complications 0 0 0 1 6# 7 (1.2)
Hysterectomy 0 0 0 0 0 0
Surgical planning

changed during
surgery

1 2 0 0 4**

Readmitted with
additional
medical
treatment

1 1 0 3 0

Readmitted with
additional
surgical
treatment

1 1 0 0 0

Success rate of
suggested first-
line surgery
strategy

98.2
(165/168）

97.7
(166/170)

100
(53/53)

96.6
(115/119)

94.4
(51/54)

97.5
(550/564)

Data are median (interquartile range), n (%), or % (n/N) unless otherwise specified.
Bold indicates P,.05.
* P,.05 between any two groups except IIa vs I and IIIa vs IIb.
† P,.05 between any two groups except IIa vs I, IIIa vs IIb, IIIb vs IIb, and IIIb vs IIIa.
‡ P,.05 between any two groups except IIa vs I, IIIa vs IIb, IIIb vs IIb, and IIIb vs IIIa.
§ P,.05 between any two groups except IIa vs I and IIIa vs IIb.
k Emergency uterine artery embolization because of massive hemorrhage on admission.
¶ Emergency laparotomic excision because of massive hemorrhage on admission.
# Intraoperative blood loss greater than 1,000 mL; of these patients, two were switched to laparotomic excision from laparoscopic surgical

procedure.
** Switched to laparotomic excision from laparoscopic surgical procedure.
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The overall success rate was 97.5% (550/564
successful). Success rates for treatment of cesarean scar
ectopic pregnancy by classification group are shown in
Table 4. Across the five classification groups, signifi-
cant differences in hospitalization duration, hospitaliza-
tion cost, surgical procedure duration, and incidence of
intraoperative hemorrhage were observed.

All cases followed the recommended first-line
surgical treatment strategy, except five in which the
surgeon selected a different surgical plan before the
procedure and seven in which the surgeon selected a
different surgical plan during the procedure (Table 4).
Detailed information about these cases can be found
in Appendix 6, available online at http://links.lww.
com/AOG/D51.

All patients recovered well after surgical treat-
ment, except for seven patients who were readmitted
because of an inadequate decline in serum b-hCG
levels and unexpected vaginal bleeding. Among
these seven patients, five required additional medical
treatment and two underwent additional surgical
treatment of a persistent mass at the cesarean scar
site (Table 4). There were no cases of uterine rupture
or hysterectomy.

One patient with type IIb underwent uterine
artery embolization treatment because of acute heavy
vaginal bleeding before the surgical procedure. Four
patients with type IIIb underwent uterine artery
embolization before their surgical procedures to pre-
vent hemorrhage during the cesarean scar ectopic
pregnancy surgical procedure (Table 4).

Of the new classification cohort, 85% of patients
had a negative serum b-hCG level within 3 weeks
after the surgery and 95.2% of patients resumed their
menstrual cycles within 8 weeks (Table 4).

DISCUSSION

In this study, based on independent risk factors
for hemorrhage during cesarean scar ectopic preg-
nancy surgical procedures, a new system was created
to classify cesarean scar ectopic pregnancy into five
types, with a recommended surgical treatment strat-
egy for each type based on expert opinion. Our cesar-
ean scar ectopic pregnancy classification system uses
precise quantitative indicators of anterior myometrial
thickness and gestational sac diameter to determine
the optimal first-line surgical treatment approach to
avoid insufficient therapy and to achieve success with
the least invasive treatments.

In the present study, anterior myometrial thick-
ness and gestational sac diameter were identified as
independent risk factors for intraoperative hemor-
rhage of cesarean scar ectopic pregnancy. Previous

studies have shown that the risk factors for hemor-
rhage during cesarean scar ectopic pregnancy treat-
ment include not only thin anterior myometrial
thickness and large gestational sac diameter but also
greater gestational age, high b-hCG levels, and abun-
dant blood supply.18,19 The reasons for different
parameters being identified may be different treat-
ment options, but all of these results suggest the
importance of anterior myometrial thickness and ges-
tational sac diameter in determining risk and cesarean
scar ectopic pregnancy treatment.

We found that the overall success rate of the
recommended first-line surgical treatment according
to the new cesarean scar ectopic pregnancy classifica-
tion system was 97.5%. The key to good clinical
prognosis of cesarean scar ectopic pregnancy lies in
early precise diagnosis with classification and optimal
individual management. At present, several classifica-
tion systems for cesarean scar ectopic pregnancy have
been reported in the literature. The system of Vial
et al8 was demonstrated first and has been widely used
for the diagnosis and treatment of cesarean scar
ectopic pregnancy. Zhang et al11 classified cesarean
scar ectopic pregnancy into risky and stable types
based on the gestational sac location and remaining
myometrial thickness.11 One recent study categorized
patients with cesarean scar ectopic pregnancy into
four grades according to conditions of retained myo-
metrium.12 However, these previous studies were lim-
ited by a lack of clear quantitative indicators that
could be used to classify cesarean scar ectopic preg-
nancy and the absence of optimal clinical treatment
options for each type. In contrast, the new cesarean
scar ectopic pregnancy clinical classification in our
study was established according to precise quantita-
tive indicators of anterior myometrial thickness and
gestational sac diameter with a recommendation for
optimal first-line surgical treatment strategy.

In our study, the success rate of recommended first-
line surgical treatment for type I was 98.21% (165/168),
with shorter hospitalization duration, lower hospitaliza-
tion cost, and shorter surgical procedure duration than
the other groups, suggesting that this minimally inva-
sive procedure is effective, safe, and economical for
cesarean scar ectopic pregnancy type I. Recently, the
implementation and potential benefits of hysteroscopic
removal of first-trimester cesarean scar ectopic preg-
nancy were reported, which were consistent with our
result because the cesarean scar ectopic pregnancy type
referred to in their study could be classified as type I in
our classification system.20,21

Patients with cesarean scar ectopic pregnancy
type IIIb may have the highest risk of intraoperative
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hemorrhage, so laparoscopic excision after uterine
artery embolization or laparotomy directly was rec-
ommended. In keeping with this result, one study
implied that for type II of the Vial et al8 classification,
laparotomy could be an effective and reasonable treat-
ment for deep-implantation cesarean scar ectopic
pregnancy.22

For other classification groups with higher risk of
intraoperative hemorrhage, determination of the
optimal management strategy warrants further
research and assessment of our developed classifica-
tion system in other cohorts before widespread
adoption. It is noteworthy that treatment decisions
should also be made according to the clinical
condition of patients and the resources available at
an institution. For patients with cesarean scar ectopic
pregnancy and heavy vaginal bleeding, efficient
emergency procedures are necessary for treatment.
Patients with high-risk types of cesarean scar ectopic
pregnancy need to be referred to larger centers with
an adequate supply of blood products and rich
clinical experience in the treatment of cesarean scar
ectopic pregnancy.

The main strength of our study is the identifica-
tion of anterior myometrial thickness and gestational
sac diameter as independent risk factors for intra-
operative hemorrhage of cesarean scar ectopic preg-
nancy in a large cohort of patients. This model was
validated with a separate cohort of patients. Based on
these two risk factors, a new five-category clinical
classifications of cesarean scar ectopic pregnancy was
developed, and the recommended optimal surgical
strategy for each type was established. The overall
success rate of recommended first-line treatment in
the new classification grouping of 564 patients was
found to be high with the least invasive treatments
and minimal complications.

There were several limitations in this study. First,
this was a single-center study and performed over a
long time period in which familiarity with the
diagnosis and surgical proficiency likely improved
and contributed to better outcomes regardless of
treatment choice. Second, this study included only
patients with cesarean scar ectopic pregnancy in the
first trimester. For patients with cesarean scar ectopic
pregnancy greater than 12 weeks, more detailed
assessment of placental invasion is needed, and risks
of other complications are higher. Another limitation
is a lack of long-term follow-up data, such as the
outcome of the subsequent pregnancy and the prob-
ability of recurrent cesarean scar ectopic pregnancy.

In conclusion, we have created a new clinical
classification system based on risk factors with

optimal surgical strategies proposed. The new clas-
sification system has been evaluated and found to
have high success rates for cesarean scar ectopic
pregnancy treatment. Continued research is required
to validate the new classification system in other
populations.
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