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Abstract

Background: Cesarean scar pregnancy (CSP) has become more frequent as a direct consequence of the increased
number of cesarean deliveries and the advances in imaging. Although some cases are characterized by spontaneous
resolution, unrecognized or mishandled CSP has the potential to cause both fetal and maternal morbidity and mortality.
However, due to its infrequency, there is no agreement on the best management.

Objective: The purpose of this study was to evaluate the safety, the risks and effectiveness of medical therapy with
methotrexate and mifepristone to better understand its role in CSP therapy.

Design: This study is a systematic review.

Data Sources and Methods: The electronic databases PubMed, Medline, and Scopus were comprehensively
searched until December 2023. Medical Subject Headings terms (Cesarean scar pregnancy) AND (Methotrexate) AND
(Mifepristone) AND (Medical Therapy) were used to identify the relevant records. Due to the rarity of this pathology,
the studies included are all case reports or case series. The methodological quality of the included studies was assessed
using the |BI Critical Appraisal Checklist for case reports.

Results: We included in our review a total of seven cases reported in five manuscripts at the end of the screening
process. Our review suggests that this type of combination treatment can be considered. The success rate is 71.4%.
Treatment seems to be most effective when beta human chorionic gonadotropin (B-hCG) is below 5,000 mUi/ml and
when the gestational sac is less than 20 mm. The absence of fetal heartbeat seems to be a positive prognostic factor for
a positive outcome.

Conclusion: Methotrexate and mifepristone administration can be considered as an alternative first-line effective
treatment, especially in case of pregnancy with B-hCG <5,000 mUi/ml and when the gestational sac is less than 20 mm.
It is important to individualize the management and treatment according to the clinical condition, the patient’s age,
number of previous cesarean deliveries, willingness to have other children, and the physicians’ experience.

Plain language summary
Unrecognized Cesarean Scar Pregnancy has the potential to cause both fetal and maternal morbidity
and mortality. Methotrexate (MTX) and Mifepristone administration can be considered as an alternative
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first-line effective treatment especially in case of pregnancy with a low BHCG and when the gestational
sac is less than 20 mm

Cesarean scar pregnancy (CSP) has become more frequent as a direct consequence of the increased number of
Cesarean deliveries and the advances in imaging. Unrecognized CSP has the potential to cause both fetal and maternal
morbidity and mortality. However, there is no agreement on the best management. The purpose of this study was to
evaluate the safety, the risks, and effectiveness of medical therapy with methotrexate and mifepristone. The electronic
databases PubMed, Web of Science, and Scopus were comprehensively searched until December 2023. We included in
our review a total of seven cases reported in five5 manuscripts at the end of the screening process. Our review suggests
that this type of combination treatment can be considered. The success rate is 71.4%. Treatment seems to be most
effective when B-hCG is below 5000 mUi/ml and when the gestational sac is less than 20 mm. methotrexate (MTX) and

mifepristone administration can be considered as an alternative first-line effective treatment.
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Introduction

Cesarean scar pregnancy (CSP) is a rare type of ectopic
pregnancy that occurs when an embryo implants in a pre-
vious cesarean scar defect on the muscular wall of the uter-
ine isthmus. First described in 1978,! this condition has
become more frequent as a direct consequence of the
increased number of cesarean deliveries and the advances
in imaging.? The frequency of CSP has a rate of 6.1% in
women who had =1 prior cesarean section (CS),? in the
range of 0.04%—0.05% (1/1,800 to 1/2,216) of all pregnan-
cies and 0.15% in women who had previous CSs.*3

In the literature, 13% CSP were misdiagnosed as intrau-
terine or cervical pregnancies at presentation. The preva-
lence is probably underestimated because some cases end
in the first trimester, with miscarriage or termination, and
are not reported and diagnosed.®

Although some cases are characterized by spontane-
ous resolution, unrecognized or mishandled CSP has the
potential to cause both fetal and maternal morbidity and
mortality (e.g., hemorrhage, dehiscence, or rupture of the
uterus in the second or third trimester of pregnancy, pre-
term delivery) due to the blastocyst’s deep infiltration
into the scar’s fibrous tissue of the lower uterine seg-
ment.* The risk of such complications increases with the
number of previous CS, although other previous dilata-
tion and curettage.’

In fact, when the scar pregnancy invades the myome-
trium, it can evolve into the adherent placenta spectrum
disorders, such as placenta accreta, increta, and per-
creta. And progressive deep invasion of the placenta is
life-threatening.®®

Vial et al. described for the first time in 2000 a classifi-
cation for two different types of CSPs.’

Type I or on the scar, in which the amniotic sac is
implanted on a cesarean scar and progresses into the cervi-
cal-isthmic space and uterine cavity.

Type II or in the niche, when the CSP is implanted
within the scar defect, resulting in deep invasion and pro-
gression to the bladder and abdominal cavity.

The first goal in the management of CSP is an accurate
diagnosis and classification. Transvaginal ultrasound
(TVUS) combined with color Doppler assessment is gen-
erally considered the gold standard for the diagnosis of
CSp.10

The first TVUS to determine the position of pregnancy
should be performed at 6-7weeks’ gestation.!! The rea-
sons are twofold:

1. The diagnosis of CSP is based on the gestational
sac identification in or near the area of the cesarean
scar. This relationship is best assessed in the early
first trimester.

2. Early diagnosis of CSP allows successful conserv-
ative therapy selection, associated with fewer
complications.

Due to its infrequency, there is no agreement on the best
management. Both diagnosis and treatment of CSP are still
challenging.

Patients typically present with vaginal bleeding and
pain but can remain asymptomatic in up to 25% of cases at
the time of ultrasound diagnosis. Vaginal bleeding usually
appears at the end of the first or beginning of the second
trimester and usually presents as intermittent, mild spot-
ting but can be profuse and painless.'?

Depending on the patient hemodynamic stability,
embryo size, residual myometrial thickness, and desires
for future fertility, CSP can be managed medically or sur-
gically with laparoscopy, laparotomy, or a transvaginal
approach or less invasively with hysteroscopy, dilatation
and curettage, artery chemoembolization or ultrasound-
guided injection of methotrexate (MTX) or other drugs, or
a combination of these therapies.
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Systematic reviews on the treatment of CSP recom-
mend an interventional approach, single or combined, or
when possible an expectant management or medical treat-
ment, although no clear conclusion has been reached.®!3

Data from the literature are discordant with regard to
medical therapy. Even if the MTX is the most widely used
drug, there are no clear data on which administration is the
most effective (IM or local).

The aim of our review is to analyze the safety, the risks,
and effectiveness of medical therapy with MTX and mife-
pristone to better understand its role in the CSP therapy
and to perform the best possible strategy for fertility spar-
ing in hemodynamically stable patients.

Materials and methods

We performed our research on MEDLINE (PubMed), Web
of Science, and Scopus databases and have considered
articles published until December 2023 without previous
historical limits. The research strategy adopted included
different combinations of the following terms: (Cesarean
scar pregnancy) AND (Methotrexate) AND (Mifepristone)
AND (Medical Therapy). Only article in English or with
abstract in English were included in our research. Two arti-
cles written in Chinese language and with abstract in
English were excluded considering the incomplete data of
the abstract.

For the articles’ selection, we included articles that
focused on medical therapy with MTX and mifepristone
for the management of CSP, without other combinations
of therapies. Three case reports, one case series, one
cross-sectional study meet all the review requirements.
We excluded studies that do not meet our clinical study
design, irrelevant studies, and duplicate records from the
included studies. We examined in our review the patients’
age, their obstetrical history, previous surgical proce-
dures, symptoms, the beta human chorionic gonadotropin
(B-hCQG) levels, the weeks of amenorrhea, and the gesta-
tional sac dimensions. We excluded from the review
studies concerned with cases of medical treatment with
MTX and mifepristone combined with surgical therapy
or other medical or invasive therapy. Articles not relevant
to the topic were also excluded.

All studies identified were examined for year, citation,
title, authors, abstract, and their full texts. Duplicates were
identified through manual screening performed by two
researchers (LV and GS) and then removed. PRISMA
guidelines were followed.'* For the eligibility process, two
authors (GS and LV) independently screened the title and
abstracts of all non-duplicated articles and excluded those
not pertinent to the topic. The same two authors indepen-
dently reviewed the articles full text that passed the first
screening and identified those to be included in the review.
Discrepancies were resolved by consensus.

Two researchers performed data extraction using a pre-
defined form including the following data: author, month,
and year.

Due to the rarity of this pathology, the studies included
are all case reports or case series. For this reason, we present
the data in a descriptive manner. We have analyzed for each
case the age of the patient, pregnancy history, gestational
age, presenting symptoms, TVUS findings, the presence of
fetal heartbeat, basal B-hCG, the type of MTX administra-
tion, complications and their management, and time of
B-hCG negativization. The inclusion of only case reports in
this review presents a risk of bias. The methodological qual-
ity of the included studies was assessed using the JBI Critical
Appraisal Checklist for case reports (Supplemental Table 1).

Results

We identified 107 manuscripts, of these 20 records were
identified on PubMed, 19 were identified on Web of Science
and 68 on Scopus. Records excluded for selection criteria
and duplicates were n=101. Two manuscripts were excluded
because they are written in Chinese language and the infor-
mation that could be recovered were limited. We included in
our review, a total of seven cases reported in five manu-
scripts at the end of the screening process (Table 1). The
PRISMA flow diagram of the selection process is provided
in Table 2.

Results

According the JBI Critical Appraisal Checklist for case
reports, in four cases the information was complete, while
in two cases there are insufficient data about the follow-
up; in one case the take home message was missing.

In our analysis, the patients’ median age was 30years.
About 71.5% had one previous CS, 28.5% had three CSs.
The median gestational age was 6 weeks and 5days. The
most frequent presenting symptom was vaginal bleeding
in 57% of cases, asymptomatic in 43% of cases, and tender
to palpation in 14% of cases. In four on seven cases, a vital
embryo was present. In only two cases, the residual myo-
metrial thickness was measured, and the median thickness
was 2.3mm. The B-hCG median value was 82,354 mUI/
ml. The most used MTX protocol was the single dose 1
(42.8%) with the administration of 600 mg of mifepristone
in single dose. In 28.5% of cases a multiple dose protocol
was used, with the administration of MTX on day 0, 7 or 0,
7, and 14 and mifepristone 600 mg Per oral subministra-
tion (POS) on day 7. In 28.5% of cases a multiple dose
protocol was used, with the administration of MTX on day
0, 2, 4, and 6 and mifepristone 50 mg twice a day at day 6.
In two cases (28.5%), there were complications: in one
case, B-hCG level increased and vaginal bleeding and suc-
cessive dilatation and curettage under ultrasound guidance
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Table 2. Prisma flow diagram.

Records removed before
screening: Duplicate
) o Records identified through records removed (n = 55)
identification database searching:
Scopus 68 e Records marked as
PubMed 20 ineligible by automation
Web of Science 19 tools (n = 0)
(n=107) Records removed for other
reasons
(n=0)
Screening
Records screened Records excluded
(n = 52) EE— (n = 39)
Full-text articles excluded,
for medical therapy with
Elegibility Full-text articles assessed the use of only
for eligibility methotrexate or only
(n=13) Mifepristone or different
—) combinated therapy
(n=8)
Included
Studies included
(n=5)
Results

and hemostasis with uterine-vaginal pack were required.
In the second case, no feticide effect was seen and 4 days
after the last MTX injection, a transvaginal fetal intratho-
racic injection of 1 mmol potassium chloride was adminis-
tered, after which the cardiac action ended. Five months
later, the patient was readmitted because pregnancy prod-
ucts were yet in the cesarean scar and a 1.5-cm defect
extending all the way to the midline just above the cervi-
cal-uterine junction was present. After laparotomy, the
defect was sutured.

The general success rate is 71.4%. The single-dose pro-
tocol was successful in 66.6% of cases, instead the multi-
ple dose in 75% of cases.

The median B-hCG negativization was 46days. The
follow-up was reported until B-hCG negativization in four
patients. In two cases, the follow-up was reported until
1 week after the last administration, and it was reported

only the value of B-hCG halving. The lack of these data for
some studies could lead to interpretation bias.

Discussion

In contrast to other ectopic pregnancies, for caesarean scar
pregnancy, there is insufficient evidence to recommend
any specific intervention over another.

Advances in TVUS and availability of quantitative
B-hCG allow the diagnosis at an earlier gestational age.
Management and treatment should be individualized not
only according primarily to the clinical condition but also
according to the patient’s age, number of previous cesar-
ean deliveries, willingness to have other children, and the
experience of the providers involved in her care.?

It should be emphasized that unlike other types of ectopic
pregnancies, scar pregnancy may progress to term or near to
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term, questioning whether termination should be the only
treatment option offered to these women. However, CSP
with positive embryonic/fetal cardiac activity managed with
expectant management is associated with a high burden of
maternal morbidity. In Bartels et al. review, the expectant
management resulted in 57% live birth rate; however, 63%
of these women required hysterectomy for Placenta accreta
spectrum or uterine rupture.?!

In a metanalysis including 40 cases of live CSP managed
expectantly, uterine rupture occurred in 9.9% women in the
first or second trimester, 15% of whom required hysterec-
tomy. For those cases that progressed to the third trimester,
70% developed placenta percreta and 40% experienced
severe bleeding.??

Uterine curettage is not generally considered a first-line
treatment because it has a high rate of complications
(70%-90%) and failure.?

Selective chemoembolization with MTX followed by
suction and curettage is one of the treatment options for
CSP that has a higher success rate than suction and curet-
tage alone. Embolization of the uterine arteries with intra-
arterial infusion of MTX is a minimally invasive technique
performed endovascularly. This method allows concen-
trated administration of MTX directly into the arteries sup-
plying the gestational foci, whereas occluding the vessel
with occlusive agents administered through a catheter.?*

Surgical approach has higher rates of pregnancy termi-
nation in literature than medical therapy, with theoretical
advantages of having faster resolution of the CSP, obtain-
ing tissue for diagnosis confirmation, and facilitating clo-
sure and healing of the uterine defect, thus reducing the
risk of recurrence.

Operative resection (e.g., wedge resection) of the preg-
nancy can be performed laparoscopically, hysteroscopi-
cally, or (Iess commonly) laparotomically; laparoscopically
assisted hysteroscopic operative management has also
been described.?>?

However, some limitations of this approach as the need
for a surgeon with advanced laparoscopic and hysteroscopic
knowledge, and the possible need for general anesthesia and
the risk of conversion to a laparotomy or hysterectomy if
uncontrolled hemorrhage developed, make these methods
challenging and applicable mainly to advanced cases.?’

The disadvantage of medical treatment is that the prod-
uct of conception remains in situ, and this could lead to a
long time of follow-up until B-hCG negativization.

MTX is the most widely used chemotherapeutic agent
well established as a reasonable non-surgical treatment for
selected ectopic pregnancies. In CSP, it has demonstrated
its effectiveness in 65.1% of cases according to Fu et al.?

The most common adverse effects are excessive flatu-
lence and bloating due to intestinal gas formation, a mild
transient elevation of liver enzymes, and stomatitis. More
serious and less common adverse effects are bone marrow

suppression, nonspecific pneumonia, pulmonary fibrosis,
liver cirrhosis, renal failure, and gastric ulceration.
Furthermore, the major complication rate, like hysterec-
tomy, open surgery, excessive bleeding (>500mL), blood
transfusion, pelvic infection, organ damage, recurrent
active bleeding, and disseminated intravascular coagula-
tion (13.3%).}

In case of scar pregnancy, MTX can be administered by
local injection into the gestational sac under ultrasound
guidance or systemically by intramuscular injection. If
compared with systemic administration of MTX, intra-
amniotic injection allows the achievement of a higher local
concentration of MTX and higher success rate* but the
mean time to normalization of B-hCG is higher with the
local compared to the systemic treatment.>’ The local injec-
tion should be considered an invasive procedure that needs
specific expertise with a higher risk of bleeding and pain.’!

The similarities between the molecular structures of
MTX and folic acid allow MTX to act as a potent competi-
tive inhibitor of dihydrofolate reductase, which has a
higher affinity for MTX than for folic acid. Folic acid is
critical for the development of rapidly growing cells, as it
is essential for DNA and RNA synthesis. In fact, MTX pri-
marily affects actively proliferating tissues, including
trophoblastic tissue (but also bone marrow, buccal and
intestinal mucosa, and respiratory epithelium, and thus
causes the undesirable effects mentioned above). Some
authors add tetrahydrofolate to multiple-dose MTX ther-
apy to avoid systemic adverse effects.>

The addition of mifepristone to MTX presented by
some authors, is based on the effectiveness of this combi-
nation in treating other types of ectopic pregnancy.?*?
Mifepristone appears to play a key role in those ectopic
pregnancies in which the presence of endometrium and
thus progesterone receptors is higher, so the use of an anti-
progestogen can interfere with the pregnancy development
enhancing the MTX effect.

MTX and mifepristone administration is considered a
good medical treatment. In patients with live pregnancy,
mifepristone was added to shorten the time until embryo’s
death and potentially reduce the dose of MTX. This is
because progesterone is necessary for both the develop-
ment and maintenance of pregnancy. After ovulation, the
corpus luteum secretes progesterone to decidualize the
endometrium and make it suitable for implantation of the
embryo. Once implantation occurs, progesterone sup-
presses uterine contractions. Mifepristone is a steroidal
antiprogestin drug that competitively binds the progester-
one receptor with a relative affinity 2—10 times that of pro-
gesterone. This combination leads to trophoblast cells
dysfunction and decidua degeneration and necrosis.?’

Our review suggests that this type of combination treat-
ment can be considered, whereas the success rate is 71.4%.
Treatment seems to be most effective in cases where B-hCG
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is below 5,000 mUi/ml and when the gestational sac is less
than 20 mm. The absence of fetal heartbeat seems to be a
positive prognostic factor for a positive outcome. The pres-
ence or absence of symptoms does not appear to be a nega-
tive prognostic factor. The complication rate was 28.5% but
in 14% of cases resolution was easy to achieve. Future
research may investigate the role of CSP location (on the
scar or in the niche) as a possible predictor of success.

Limitations of this review include its retrospective
nature with selection bias, as the information derive from
case reports and series with few available data in which
MTX and mifepristone were administered unblinded and
with different protocols. It must be also considered the
small number of clinical studies included in our review. It
is understandable that a literature review like this may
have incomplete data, such as detailed ultrasound features
and rate of decline in hCG levels, but this should not
affect the primary outcome. However, this is the only
review in literature that examines the treatment of CSP
with MTX and mifepristone alone. The articles were
selected from the literature according to standard criteria
and reviewed case by case. We agree that the most appro-
priate treatment for each woman with CSP should be indi-
vidualized, choosing the least invasive approach based on
the woman’s symptoms and preferences

Conclusion

CSP is an emerging health problem resulting from the
steady increase in the maternal age of delivery, the rise in
the number of CSs and medically assisted procreation pro-
cedures that generally raise the rate of abnormal pregnancy
implantation. The management of this type of pathology is
also complicated by its rarity, the absence of guidelines,
and the conflicting results of the various treatments
described in the literature. Further studies as clinical trials
or prospective studies from multiple centers are required to
establish which is the best approach for CSP management.
According to our review, in clinically stable patients, a
therapy with MTX and mifepristone can be offered as an
alternative first-line effective treatment. However, it is
important to individualize the management and treatment
according to the clinical condition, CSP type, the patient’s
age, number of previous cesarean deliveries, willingness
to have other children, and the physicians’ experience.
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