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Background: It is important to investigate the risk factors of the failure of conservative treatment for
cesarean scar pregnancy in order to improve the success rate of treatment and preserve the fertility of
patients. This article aims to investigate these factors by meta-analysis, so as to serve as a clinical reference.
Methods: PubMed, MEDLINE, Embase, and the Cochrane Library databases were searched. Literatures
related to the treatment of cesarean scar pregnancy (CSP) were selected. Literatures were screened according
to the inclusion and exclusion criteria, and the quality was evaluated. RevMan 5.3.5 software was used to
conduct the meta-analysis on the factors of treatment failure.

Results: A total of 7 articles were included in this study, involving 251 patients. Among them, there were
79 (31.5%) cases of conservative treatment failure. The results of the meta-analysis showed that more than 2
cesarean sections [OR =1.79, 95% CI: (0.94, 3.42), P=0.08], mass type CSP [OR =4.06, 95% CI: (2.11, 7.81),
P<0.0001], serum B-hCG value <20,000 U/L [OR =1.81, 95% CI: (0.92, 3.54), P=0.09], and pregnancy time
over 3 years from last cesarean section [OR =4.12, 95% CI: (1.29, 13.08), P=0.02] were the risk factors for
the failure of conservative treatment of CSP.

Discussion: A total of 7 studies were included in this meta-analysis. The results showed that more than 2
cesarean sections, mass type CSP, serum B-hCG value <20,000 U/L, and pregnancy time over 3 years from
last cesarean section were risk factors for the failure of conservative treatment of CSP. Patients with the
above risk factors should be screened and informed of the possibility of conservative treatment failure in a

timely manner, and different methods should be considered for treatment.
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Introduction villi adhere to and implant at the scar and can penetrate

Cesarean scar pregnancy (CSP) is a special ectopic the uterine layer, resulting in uterine rupture, causing

pregnancy in which the gestational sac implants at the massive hemorrhage and endangering the patient’ life (1).

scar of the lower uterine segment cesarean incision. Its In the last decade, with the worldwide use of cesarean
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section, the incidence of CSP has shown an increasing
trend (2). At present, the pathogenesis of CSP is not clear
in the academic community, and some studies (3) suggest
that the poor healing of the cesarean scar results in a
cleft between it and the endometrium, which may create
conditions for ectopic implantation of the gestational
sac. Ultrasound examination is an important tool for the
early CSP diagnosis, in addition, there is still a lack of
clear guidance for the treatment of CSP, which needs to
be comprehensively considered according to the patient’s
fertility requirements, condition, age, and other realistic
conditions (4). In view of the possible risks caused by CSP,
it is generally recommended to terminate pregnancy after
diagnosis and perform conservative treatment, which
including uterine curettage, scar repair, and other treatment
methods. However, data (5) shows that the failure rate of
the conservative treatment of CSP can be up to 44.1%.
Once conservative treatment fails, patients may develop
serious complications such as massive hemorrhage and
uterine rupture, and hysterectomy surgery has to be
performed to save the patient’ life, which makes the patient
infertile (6). Therefore, it is important to investigate the
risk factors of the failure of conservative treatment for
CSP in order to determine the right treatment method,
reduce the treatment complications and mortality, and
preserve the fertility of patients. In this study, we analyzed
the risk factors of conservative treatment failure by means
of evidence-based medicine to provide an objective basis
for clinical practice. We present the following article in
accordance with the PRISMA reporting checklist (available
at https://dx.doi.org/10.21037/apm-21-2169).

Methods
Literature search databases

The literature language was limited to English. PubMed,
MEDLINE, Embase, and the Cochrane Library database
were selected as the databases for this study.

Search strategy

The keywords were in the Embase database: “cesarean
pregnancy” AND “treatment” with quick search method.
In other databases, the advanced search method was used.
The search keywords were: “cesarean” AND “scar” AND
“pregnancy”, or “cesarean” AND “ectopic scar” AND

“pregnancy” AND “methotrexate”, or “CSP” AND “scar”,
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or “CSP” AND “uterine artery embolization”, or “CSP”
AND “surgery”. All articles found should be published after
January 2005.

Inclusion criteria

The literature met the following criteria: (I) all articles
were observational studies, including cohort studies, cross-
sectional surveys, case-control studies, time series studies,
case series reports, and other types, and did not limit the
number of centers in the study; (II) the study subjects were
female patients definitely diagnosed with CSP; (III) the
conservative treatment methods of CSP were reported
in the study: drug treatment or uterine curettage, or a
combination of the 2, which was to preserve the fertility of
patients; (IV) the study provided the criteria for conservative
treatment failure, including B-hCG not reduced to the
normal range within 90 days, massive vaginal bleeding, and
the need to undergo laparotomy (or laparoscopic surgery)
to remove the uterine lesions; (V) the study indicated the
number of successful and failed conservative treatment
cases; (VI) the study had detailed records for the data before
and after treatment, including the basic data of patients
before treatment (age, number of cesarean sections, B-hCG
value, ultrasound type) and observation indicators after
treatment (complications such as whether there was massive
hemorrhage, whether there was uterine rupture, and the
days required for the B-hCG value to return to normal).

Exclusion criteria

The literature exclusion criteria were as follows: (I) reviews,
case analyses, heterogeneity studies, investigations, which
are not observational studies; (II) lacking observation
indicators.

Literature screening

The literature search was completed by two researchers
who worked independently. The recorded information
of the retrieved articles included title, publication date,
author. The full texts of the articles were obtained, and
repeated articles were excluded. Preliminary screening for
the literature was conducted by reading the abstracts of
the articles, and articles that obviously did not meet the
requirements were excluded. If there was uncertainty, the
full texts of the articles were read, and they were screened
one by one according to the inclusion and exclusion criteria.
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In case of any disagreement or doubt about the literature,
or the information was not complete, the original author
should be contacted to obtain comprehensive information,
or the information should be included first and then
determined in the subsequent quality analysis.

Data extraction

The included articles were collated, and the basic information
of the articles were extracted and recorded using excel tables,
including the study characteristics and observation indicators.
"This work was independently completed by two researchers,
and if the data of the two researchers were inconsistent
during the final verification, it was evaluated and arbitrated
by a third researcher.

Data items

The data of outcome items included the total number
of patients who received conservative treatment and the
number of patients who failed conservative treatment,
the age of patients before treatment, the number of
pregnancies, the number of cesarean sections, preoperative
blood pressure, B-hCG value, ultrasound type, fetal heart
beat, gestational time from cesarean section interval. If the
data was missing, the article was excluded.

Literature quality assessment

The Newcastle-Ottawa Scale INOS) (7) was used to analyze
the quality of the included literatures. The scale was used to
evaluate subject selection, comparability, and the outcome
indicators of the literatures. The maximum score was
9 points, and a score of more than 5 points was considered
to be good quality. The higher the score was, the better the
quality of the article was, and the bias of the article was less.

Statistical analysis

The RevMan 5.3.5 software package was used for statistical
analysis. The Q statistic test was used to determine
heterogeneity between studies. P>0.05 indicated no
heterogeneity and good consistency. Fixed effect model
analysis was used to calculate odd ratio (OR) by the Mantel-
Haenszel method. If heterogeneity existed, random effect
model analysis was used to calculate OR by the Der
Simonian and Laird method. All of the above effect analyses
considered P<0.1 as statistically significant. The article by
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article exclusion method was used to conduct the sensitivity
analyses of literatures with heterogeneity. The effect
analysis was presented in the form of a forest plot, while
the publication bias was displayed using an inverted funnel
plot, If the results of fixed effect analysis and random effect
analysis were consistent, this indicated that the synthesis
results were stable.

Results
Literature search and screening results

In this study, 1,538 relevant articles were initially found,
including 522 single case reports, 387 reviews, 238 clinical
trial studies, and 391 documents. After screening by the
inclusion and exclusion criteria, 56 articles were left. After
quality evaluation, articles with a score <5 were removed.
A total of 7 articles were left for final analysis, as shown in
Figure 1. A total of 251 cases were involved, of which 79 cases
failed conservative treatment, accounting for 31.5%. The
quality scores of the 7 articles were all above 5, but there
might have been bias. The basic characteristics, common risk
factors, and the quality scores of the documents are shown in
Table 1.

Meta-analysis results

Patient age

All 7 studies reported the number of cases of conservative
treatment failure for patients at different age levels. A total
of 126 cases were younger than 35 years old and 125 cases
were older than 35 years old. There was no heterogeneity
between the studies (I’=0%, P=0.70). The fixed effect model
analysis showed that there was no significant difference in
the failure rate of conservative treatment between the two
groups of patients at different age levels [OR =1.25, 95%
CI: (0.87, 1.79), P=0.23]. The results of fixed effect analysis
and random effect analysis were consistent, indicating that
the results of the sensitivity analysis were stable, as shown in
Figure 2.

Number of pregnancies

A total of 4 studies reported the number of cases of
conservative treatment failure in patients with different
numbers of pregnancies, including 46 patients with
more than 3 pregnancies and 107 patients with less than
3 pregnancies. There was no statistical heterogeneity
between the studies (I’=48%, P=0.12). The fixed effect
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Identification of studies via databases and registers
5 Studies identified from:
= PubMed (n=456) Records removed before screening:
;f:f Medline (n=335) > Duplicate records removed (n=439)
5 Embase (n=620) Subjects not human (n=672)
2 Cochrane Lib (n=127)
\
Records excluded
Studies screened | Acontrolled study (n=144)
(n=427) ~| single case study (n=98)
Patients not Cesarean scar pregnancy (n=108)
2
.g \
g Reports sought for retrieval | Reports not retrieved
a (n=77) 1 (n=21)
Y
Reports assessed for eligibility | Reports excluded:
(n=56) ” NOS score <5 (n=49)
\
= Studies included in review
§ (n=7)
Té Reports of included studies
- (n=7)

Figure 1 The selection flow chart.

model analysis showed that there was no significant
difference in the failure rate of conservative treatment
between the two groups of patients with different numbers
of pregnancies [OR =0.91, 95% CI: (0.43, 1.89), P=0.79], as
shown in Figure 3.

Number of cesarean sections

A total of 5 articles reported the number of conservative
treatment failures in patients with different numbers of
cesarean sections. There were 67 patients with more than
2 cesarean sections and 120 patients with only 1 cesarean
section. There was no statistical heterogeneity between the
studies (I’=0%, P=0.77). The fixed effect model analysis
showed that the failure rate of conservative treatment was
higher in patients with more than 2 cesarean sections [OR

=1.79, 95% CI: (0.94, 3.42), P=0.08], as shown in Figure 4.

Serum B-hCG value
A total of 4 articles reported the number of treatment
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failures in patients with different preoperative serum
B-hCG values, including 121 patients with serum B-hCG
values <20,000 U/L and 67 patients with serum B-hCG
values 220,000 U/L. There was no statistical heterogeneity
between the studies (I'=0%, P=0.89). Fixed effect model
analysis was used to analyze the failure rate of conservative
treatment in patients with serum B-hCG values <20,000 U/L
was higher [OR =1.81, 95% CI: (0.92, 3.54), P=0.09], as

shown in Figure 5.

Ultrasonic classification of scars

A total of 4 articles reported the number of conservative
treatment failures in patients with different ultrasonic
classifications of scars, including 107 cases of gestational
sac type and 119 cases of mass type. There was no statistical
heterogeneity between the studies (I’=27%, P=0.23). The
failure rate of conservative treatment in patients with type
obtained by fixed effect model analysis [OR =4.06, 95% CI:
(2.11, 7.81), P<0.0001], as shown in Figure 6.
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CSP, cesarean scar pregnancy.
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Presence or absence of fetal heart beat

A total of 3 articles reported the number of treatment
failures in patients with different fetal heart beats, including
53 patients with fetal heart beats and 59 patients without
fetal heart beats. There was no statistical heterogeneity
between the studies (I’=0%, P=0.79). The fixed effect model
analysis showed that there was no significant difference in
the failure rate of conservative treatment between the two
groups [OR =1.04, 95% CI: (0.46, 2.37), P=0.93], as shown
in Figure 7.

Time interval between pregnancy and cesarean section
A total of 3 articles reported the number of treatment
failures in patients with different cesarean section time
intervals, including 55 cases with pregnancy time more than
3 years from the last cesarean section and 43 cases with
pregnancy time less than 3 years. There was no statistical
heterogeneity between the studies (I’'=28%, P=0.25). The
failure rate of the conservative treatment was higher in
patients with pregnancy intervals more than 3 years from
the last cesarean section determined by fixed effect model
analysis [OR =4.12, 95% CI: (1.29, 13.08), P=0.02], as

shown in Figure 8.

Analysis of publication bias

The publication bias analysis was performed for the above
factors with statistically significant differences, and the
funnel plot was basically symmetrical, as shown in Figure 9
(ultrasound classification).

Discussion

WHO statistics (15) showed that the cesarean section rate in
Asia reached 48.9% in 2010. Over time, a study (16) showed
that the cesarean section rate had an increasing trend,
reaching up to 50% in some hospital and the popularity of
cesarean section increases the risk of CSP. Since there is no
uniform treatment plan for CSP, the treatment methods
may be quite different according to different individual
cases, and the treatment complications also show great
differences. In the study by Timor-Tritsch er 4l (17), the
author pointed out that curettage and systemic methotrexate
therapy and embolization as single treatments should be
avoided if possible, transvaginal- or transabdominal guided
local and ultrasound-directed methotrexate injection
and hysteroscopic directed procedures had the lowest
complication rates; the curettage treatment could lead
to profuse bleeding and loss of the uterus, and systemic
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Figure 2 Effect of patient age on the failure rate of conservative treatment.
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Figure 3 Effect of the number of pregnancies on the failure rate of conservative treatment.
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Figure 4 Effect of the number of cesarean sections on the failure rate of conservative treatment.

methotrexate may not prevent embryonic development, the
uterine artery embolization should be used only as a rescue
procedure.

In this study, the occurrence of serious complications
(massive hemorrhage, uterine rupture) and failure to reduce
the B-hCG level to the normal range within 90 days were
classified as treatment failure, and the risk factor analysis
was performed on the basis of evidence-based medicine.
Meta-analysis showed that the risk factors associated

© Annals of Palliative Medicine. All rights reserved.

with the failure of conservative treatment of CSP were
the number of cesarean sections, serum B-hCG value,
ultrasound classification, and time interval from pregnancy
to cesarean section, while there was no significant difference
in the age of patients, the number of pregnancies, and the
presence or absence of fetal heart beat for the failure of
conservative treatment of CSP.

The number of cesarean sections will affect the
conservative treatment effect of CSP. With more cesarean
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Figure 5 Effect of serum B-hCG value on the failure rate of conservative treatment.
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Figure 6 Effect of the ultrasound classification of scars on the failure rate of conservative treatment.
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Figure 7 Effect of the presence or absence of fetal heart beat on the failure rate of conservative treatment.
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Figure 8 Effect of different time intervals between pregnancy and cesarean section on the conservative treatment failure rate.
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Figure 9 Funnel plot of the effect of ultrasound classification on

conservative treatment failure.

sections, the destruction of the endometrium will be more
serious, the healing of the scar will be more difficult. The
gestational trophoblasts produced by the gestational sac at
the scar site will invade the uterine tissue, the embryonic
villous tissue will also adhere to the uterus during growth
and development and even invade and penetrate the
entire uterus, resulting in uterine rupture and massive
hemorrhage, which greatly increases the risk of conservative
treatment (18). In this study, 5 studies reported a total of
67 patients who underwent cesarean section more than
twice and 120 patients who underwent cesarean section
only once. The results of meta-analysis showed that there
was a statistical difference in the failure rate of conservative
treatment of CSP between the two groups. The failure rate
of more than 2 cesarean sections was high [OR =1.79, 95%
CI: (0.94, 3.42), P=0.08], and the results were consistent
with the study by Naji et al. (19).

In this study, it was also found that ultrasound
classification was a factor contributing to conservative
treatment failure of CSP. The treatment failure rate of mass
type was higher than that of the gestational sac type, and the
difference was statistically significant [OR =4.06, 95% CI:
(2.11, 7.81), P=0.0001]. The reason for this is that mass type
CSP is deeply buried in the scar site, and during embryonic
development, it is very likely to cause uterine rupture and
form massive hemorrhage due to penetration into the
muscle (20). Therefore, if the patient has mass type CSP
during ultrasonography, the patients should be informed of
the risks in a timely manner, and surgical treatment should
be considered first.

Meta-analysis also showed that the failure rate of
conservative treatment in patients with serum B-hCG
value <20,000 U/L was higher than patients with serum
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B-hCG value 220,000 U/L [OR =1.81, 95% CI: (0.92, 3.54),
P=0.09], suggesting that a higher serum B-hCG value is a
protective factor for conservative treatment. The f-hCG
values are stably incrementing after conception in women,
and if the increment rate slows down, it predicts abnormal
embryonic development or ectopic pregnancy (21).
Therefore, regular monitoring of B-hCG values is required
to guide subsequent conservative treatment.

In this study, there were 55 cases with pregnancy time
more than 3 years after the last cesarean section, while 43
cases had pregnancy time less than 3 years. Meta-analysis
found that the failure rate of conservative treatment in
patients with pregnancy time over 3 years after last cesarean
section was higher [OR =4.12, 95% CI: (1.29, 13.08),
P=0.02]. The reason was that the scar tissue structure
would change gradually over time, the extensibility would
be reduced, and that will halt the scar’s healing process,
which add the odds of treatment failure. In the study by
Belachew ez al. (22), it was pointed out that the timing of re-
pregnancy was the best at an interval of 2 to 5 years from
the last cesarean section, which could effectively reduce the
chance of conservative treatment failure.

This study did not find an effect of patient age, number
of pregnancies, and fetal heart beat on the outcome of
conservative treatment of CSP. In addition, some important
factors such as the size of the pregnancy sac and the
thickness of the anterior wall of the uterus were not included
in the statistical analysis because no sufficient evidence was
retrieved in the literature. In the quality evaluation of the
literature, it was found that the studies might have certain
selection and measurement biases. However, the bias
analysis performed for the factors (ultrasonic classification)
with more included literature finally found that the 2 sides
of the funnel plot were basically symmetrical, indicating
that there was no publication bias.

Conclusions

In this meta-analysis of the risk factors for conservative
treatment failure of CSP, a total of 7 studies were included.
The results showed that more than 2 cesarean sections,
mass type CSP, serum B-hCG value <20,000 U/L, and
pregnancy more than 3 years from the last cesarean section
were risk factors for the failure of conservative treatment of
CSP. Patients with the above risk factors should be screened
and informed of the possibility of conservative treatment
failure in a timely manner, and different treatment methods
should be considered comprehensively.
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