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Effectiveness, complications, and reproductive
outcomes after cesarean scar pregnancy
management: a retrospective cohort study

Carry Verberkt, MD; Marike Lemmers, MD, PhD; Robert A. de Leeuw, MD, PhD; Norah M. van Mello, MD, PhD;
Freek A. Groenman, MD, PhD; Wouter J.K. Hehenkamp, MD, PhD; Judith A.F. Huirne, MD, PhD
BACKGROUND: There is a dramatic rise in cesarean deliveries worldwide, leading to higher complication rates in subsequent pregnancies.
One of these complications is a cesarean scar pregnancy. During the last decades, treatment options for cesarean scar pregnancies have
changed, and less invasive interventions have been employed to preserve fertility and reduce morbidity. However, the optimal treatment approach
and the influence of various treatments on reproductive outcomes have to be determined.
OBJECTIVE: This study aimed to evaluate the short- and long-term outcomes after cesarean scar pregnancy management.
STUDY DESIGN: We conducted a retrospective cohort study of women determined to have a cesarean scar pregnancy from 2010 to 2021
at a tertiary referral center, the Amsterdam University Medical Center, in the Netherlands. Outcomes of the following management strategies
were compared: expectant management, methotrexate, curettage with temporary cervical cerclage, or a laparoscopic niche resection. We per-
formed a curettage if the cesarean scar pregnancy did not cross the serosal line of the uterus, and a laparoscopic niche resection was performed
if the cesarean scar pregnancy crossed the serosal line. The main outcomes were treatment efficacy and time to subsequent ongoing pregnancy
or pregnancy leading to a live birth.
RESULTS: Of the 60 included women, 5 (8.3%) were managed expectantly, 8 (13.3%) were treated with methotrexate, 31 (51.8%) were
treated with a curettage, and 16 (26.7%) with a laparoscopic niche resection. The groups were not comparable. The gestational age and human
chorionic gonadotropin levels were generally higher in women who received methotrexate or a laparoscopic niche resection. Additional treatment
in the conservative group was needed for 4 (80%) women after expectant management and for 7 (87.5%) women after methotrexate treatment.
In the surgical group, all 31 women treated with a curettage and all 16 treated with a laparoscopic niche resection did not require additional treat-
ment. The subsequent ongoing pregnancy rate after cesarean scar pregnancy management was 81.1% (30/37) among women who wished to
conceive, with a live birth rate of 78.4% (29/37); 1 woman was in her third trimester of pregnancy at the time of analyses. The time between
cesarean scar pregnancy management and subsequent ongoing pregnancy was 4 months (interquartile range, 3−6; P=.02) after expectant man-
agement, 18 months (interquartile range, 13−22) after initial methotrexate treatment, 5 months (interquartile range, 3−14; P=.01) after a curet-
tage, and 6 months (interquartile range, 4−15; P=.03) after a laparoscopic niche resection.
CONCLUSION: Surgical treatment of a cesarean scar pregnancy led to a high success rate without additional interventions, high pregnancy
rates with a short time interval between treatment, and subsequent pregnancy leading to an ongoing pregnancy or live birth. Conservative man-
agement, both with expectant management and methotrexate treatment, led to high (re)intervention rates. Different management approaches are
indicated for different types of cesarean scar pregnancies.
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Why was this study conducted?
The optimal treatment approach and the influence of various cesarean scar preg-
nancy (CSP) treatments on reproductive outcomes have yet to be determined.
This study was conducted to evaluate the short- and long-term outcomes,
including reproductive outcomes, after 4 different CSP management strategies.

Key findings
There were high success rates, ongoing pregnancy, and live birth rates and a
short time to a subsequent pregnancy after surgical treatment for CSP.

What does this add to what is known?
Different management approaches are indicated for different types of CSPs.
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Introduction
There is a dramatic rise in cesarean
deliveries (CDs) worldwide leading to
higher complication rates in subse-
quent pregnancies.1−3 One of these
complications is a cesarean scar preg-
nancy (CSP), defined by experts as “all
pregnancies (gestational sac [GS] and/
or placenta) with implantation in, or in
close contact with, the niche.”4 If a
CSP remains unrecognized it may lead
to life-threatening complications,
including massive hemorrhage, uterine
rupture, placental abnormalities,
hysterectomy, fetal death, and even
cases of maternal death have been
reported.5,6

Knowledge about the consequences
of different management strategies
employed for CSP on the subsequent
reproductive outcomes is essential for
both patients and clinicians, because
women with a CSP might want to pre-
serve their uterus and fertility after
treatment. A CSP is associated with sev-
eral risks in subsequent pregnancies
such as an increased risk for a recurrent
CSP, spontaneous miscarriage, uterus
rupture, and placenta ccrete spectrum
(PAS) disorders.7−9

Until now, more than 30 different
treatments have been reported, including
medical treatment, embolization, and
various surgical treatments or a combi-
nation of these.10 During the last deca-
des, management strategies for CSP have
changed and less invasive interventions
have been employed to preserve fertility
and reduce morbidity.11−14 These man-
agement strategies can be classified into
4 categories, namely (1) expectant
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management; (2) medical treatment;
(3) surgical treatment of CSP without
repair of the uterine defect; and (4) sur-
gical treatment with repair of the uterine
defect. It has been suggested that resec-
tion of the CSP and repair of the uterine
defect may aid in improving the repro-
ductive outcomes, including reducing
recurrent CSPs.15,16 However, the opti-
mal treatment approach and the influ-
ence of various treatments on the
reproductive outcomes have yet to be
determined. This is mainly because large
comparative studies with optimal evalua-
tion and long-term follow-ups are not
available. This study aimed to evaluate
both the short- and long-term outcomes,
including reproductive outcomes, of 4
different CSP management strategies.

Materials and Methods
This study was conducted at the
Amsterdam University Medical Center
in Amsterdam, the Netherlands (a ter-
tiary referral center for niche-related
problems and CSPs), between January
2010 and December 2021. All women
diagnosed with a niche in our hospital,
including women with a CSP, were
included consecutively in a prospective
database after giving written informed
consent. This study was approved by
the ethics committee of the hospital
(2018.099). A CSP was defined as a
pregnancy (GS and/or placenta) with
implantation in the niche.3−5 Women
who previously had a failed curettage
for their CSP in other hospitals were
excluded because they were treated
under the assumption of a nonviable
intrauterine pregnancy and the bulk of
the pregnancy tissue would already
have been removed.

Data collection
Baseline data included age, smoking
status, body mass index (BMI), gesta-
tional age (GA), medical and obstetri-
cal history, previously performed
conservative therapies in this preg-
nancy, human chorionic gonadotropin
(hCG) serum levels, and physical
symptoms at referral. After treatment,
symptoms and complications were
monitored. All women received a stan-
dardized transvaginal ultrasound exam-
ination before and after therapy in the
sagittal and transverse plane with color
Doppler for diagnosis of a CSP. Ultra-
sound information included the loca-
tion of the CSP in relation to the
niche, the uterine cavity, and the outer
contour of the uterus (serosal line), the
estimated percentage of protrusion of
the GS toward the uterine cavity or
toward the bladder, fetal cardiac activ-
ity, vascularity, and thickness of the
residual myometrium (RMT). In retro-
spect, we applied the reporting system
for CSP that was recently agreed upon
among experts.4 This reporting system
is based on the location of the GS in
relation to the serosal line and the uter-
ine cavity line, shown in Figure 1. This
retrospective classification was done by
evaluating the CSP recordings, 3-
dimensional volumes, and stills of the
performed ultrasound examinations
and the available magnetic resonance
imaging scans by 2 independent
researchers (C.V. and R.A.d.L.) who
were unaware at that time of the out-
comes or the applied therapy. In case
women were treated before referral, we
asked the referring clinic to provide us
with the available imaging to identify
the situation before the initial therapy.

Treatment
Four management strategies were per-
formed in our clinic for CSP, namely
expectant management, local and sys-
temic methotrexate (MTX), curettage
under transrectal ultrasound guidance
with a temporary cervical cerclage, or a
laparoscopic niche resection (LNR)
with temporary perioperative occlusion

http://www.ajog.org


FIGURE 1
Classification of cesarean scar pregnancies (CSP) as recently consented among experts.
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Schematic (a,c,e) and ultrasound (b,d,f) images of a CSP with the largest part in the uterine cavity (a,b), or with the largest part in the myometrium (c,d)
or crossing the seroal line (e,f).
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of the uterine and ovarian vessels.
Detailed information of the applied
management strategies with videos are
available in the supplemental materials
(Table A.1). The procedures were per-
formed by 1 of the 4 surgeons with
expertise in performing LNRs, curettage
with cerclage, or local MTX application.
A uterine artery embolization was used
only as co-intervention to treat acute
severe hemorrhage.17-19 Indication for
different treatment options changed
over time in our center. Until 2017,
most women were treated with MTX
independent of the location of CSP.
However, since the acquired experien-
ces with LNR in nonpregnant women
and with curettage in combination with
a cervical cerclage for the treatment of
CSP, we decided on a more differenti-
ated policy. This led to an adjusted
protocol since 2017 in which the man-
agement procedure is dictated by the
location of the CSP. We generally
offered a patient expectant management
with weekly follow-ups or a curettage in
the case of a CSP (viable and nonviable)
that did not cross the serosal line of the
uterus (Figure 1) and an LNR in case of
a CSP that did cross the serosal line.

Follow-up
Women who were not surgically treated
(MTX treatment or expectant manage-
ment) were followed, and serum hCG
levels were determine weekly. An ultra-
sound examination was performed on
indication. After reaching undetectable
serum hCG levels, women were seen
monthly to evaluate the regression of
the vascularity and pregnancy tissue.
When a curettage was performed, 1
appointment was scheduled at 6 weeks
after the procedure for an ultrasound
examination, and after an LNR, women
were seen 3 months after the surgery.
Women were contacted at 48 months
after the diagnosis or in December 2021
to retrieve additional information about
their symptoms, hospital visits, re-inter-
ventions, fertility, and obstetrical out-
comes.

Outcomes
The primary outcome was the efficacy
of the therapy, defined as the success of
treatment in terms of an uneventful
decline in serum hCG levels and resolu-
tion of pregnancy tissue without the
need for additional treatment. The sec-
ondary, short-term outcomes included
operative blood loss, operative time,
hospital stay, time to undetectable
serum hCG levels, infection, or other
postoperative complications. The long-
term outcome was the time interval
between the start of management of
CSP and the moment of conception
leading to a subsequent ongoing preg-
nancy. Ongoing pregnancy was defined
as a viable intrauterine pregnancy of at
least 12 weeks’ gestation confirmed with
an ultrasound scan. Time to conception
was calculated from the start of man-
agement after the diagnosis CSP until
the first day of the menstrual cycle in
which the conception occurred. In addi-
tion, the time interval between the start
of management and conception leading
to a live birth was also evaluated.
Because the total interval is also influ-
enced by the duration of the treatment,
we additionally asked women when
they stopped contraceptives and
February 2023 AJOG Global Reports 3
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TABLE 1
Characteristics of women with a cesarean scar pregnancy
Characteristics Total (n=60) Expectant (n=5) MTX (n=8) Curettage (n=31) LNR (n=16)

Maternal age (y) 34 (§4.3) 36.0 (§3.1) 32.8 (§6.0) 34.7 (§3.6) 33.2 (§6.0)

Body mass index (kg/m2) 27.3 (§5.5) 25.6 (§2.6) 25.7 (§4.8) 26.3 (§5.4) 31 (§5.6)

Previous CD deliveries

1 34 (56.7%) 4 (80.0%) 4 (50.0%) 18 (58.1%) 8 (50.0%)

2 18 (30.0%) 1 (20.0%) 3 (37.5%) 7 (22.6%) 7 (43.8%)

≥3 8 (13.3%) — 1 (12.5%) 6 (19.4%) 1 (6.3%)

Gestational age (wk) 6.8 (6−8) 9 (5.5−11.3) 7.7 (6.7−8.0) 6 (6.0−7.0) 7.4 (6.5−9.9)

hCG level (U/L) 6741 (3036−28,217) 1169 (560−1169) 58,442 (2833−62,557) 5208 (3531−20,262) 27,064 (4632−42,502)

Symptoms

None 28 (46.7%) 4 (80.0%) 3 (37.5%) 14 (45.2%) 7 (43.8%)

Blood loss 23 (38.3%) 1 (20.0%) 4 (50.0%) 14 (45.2%) 4 (25.0%)

Abdominal pain 5 (8.3%) — — 2 (6.5%) 3 (18.8%)

Combination 4 (6.7%) — 1 (12.5%) 1 (3.2%) 2 (12.5%)

Cardiac activity 33 (55.0%) 3 (60.0%) 6 (75.0%) 13 (41.9%) 11 (68.8%)

RMT 1.9 (0.1−3.0) 3.3 (1.5−4.4) 0.4 (0-3.0) 2.1 (1.1−3.0) 0 (0−1.0)

Crossing serosal line 22 (36.7%) — 6 (75%) — 16 (100%)

Current smoking 15 (25%) — 3 (37.5%) 11 (35.5%) 1 (6.3%)
Data are presented as mean (§standard deviation), number (percentage), or median (interquartile range).

CD, cesarean delivery; hCG, human chorionic gonadotropin; LNR, laparoscopic niche resection; MTX, methotrexate; RMT, residual myometrium thickness.
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calculated the interval between the
onset of trying to conceive and the
moment of conception leading to a
subsequent ongoing pregnancy. We did
not use completion of therapy because
some women continued their contra-
ceptives for a longer period. The
secondary long-term reproductive out-
comes included ongoing pregnancy, live
birth and miscarriage rates, and preg-
nancy and delivery complications such
as recurrent CSP, PAS, signs of uterine
dehiscence, or uterine rupture.

Analyses
All analyses were performed using SPSS
(version 26.0) (SPSS Inc, Chicago, IL).
To evaluate the efficacy of the different
management strategies, the short-term
outcomes are described for all interven-
tions for CSP. This also includes the
additional LNRs that were performed
and not just for the initial treatment.
Reproductive data were stratified per
applied initial management strategy in
our center. This means that if a patient
4 AJOG Global Reports February 2023
was treated with MTX but also received
an additional LNR, she was reported in
the MTX group. Thus, in the curettage
and the LNR group we only reported on
the results of these procedures if given as
initial treatment. We performed an
intention-to-treat analysis in which we
calculated the time from initial manage-
ment in our hospital to the time of con-
ception leading to a subsequent ongoing
pregnancy and time to conception lead-
ing to a live birth. But we also calculated
the time between the moment they tried
to conceive and the time of conception
leading to an ongoing pregnancy. A
Kaplan-Meier survival curve with a log
rank test was constructed to determine
the cumulative pregnancy rate and time
to next pregnancy after management of
CSP. All tests were performed as 2-sided
tests, and P values <.05 were considered
statistically significant.

Results
Between 2010 and 2021, 63 women with
a CSP were diagnosed in our hospital.
Three patients were excluded because of
an applied (failed) curettage for an
undiagnosed CSP before referral to our
hospital (Figure A.1). The mean mater-
nal age was 34 (§4.3) years with a
median GA (at referral) of 7 weeks
(6−8 weeks) (Table 1). Of the 60
women, 34 (56.7%) women had under-
gone 1 previous CD, 18 (30%) had
undergone 2 CDs, and 8 (13.3%) had
undergone 3 CDs. In more than half of
the pregnancies (55%), fetal cardiac
activity was present at the time of diag-
nosis. The median RMT was 1.9 mm
(0.1−3.0 mm) at diagnosis in our cen-
ter. A total of 28 women were asymp-
tomatic (46.7%) and others reported
mild symptoms including irregular
blood loss (n=23, 38.3%), abdominal
pain (n=5, 8.3%) or a combination
(n=4, 6.7%). Eight women (28.2%)
received misoprostol before referral to
our clinic of which 6 pregnancies were
misinterpreted as a miscarriage,
whereas the other 2 were misinterpreted
as viable intrauterine pregnancies and
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FIGURE 2
Overview of the success rates and reproductive outcomes per treatment modality after diagnosis of CSP

Some women experienced a pregnancy loss before an ongoing pregnancy, leading to more pregnancies than women with a desire to conceive.
CSP, cesarean scar pregnancy; LNR, laparoscopic niche resection; MTX, methotrexate.
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were unintended. The diagnosis of CSP
was made at presentation in our clinic
using an ultrasound examination and
the indicated treatment for CSP was
started.

Treatment outcomes
Figure 2 shows an overview of the suc-
cess rates of each management strategy
after a diagnosis of CSP in our center,
and Table 2 reports the short-term out-
comes. After counseling, the following
management strategies were performed:
expectant management (n=5, 8.3%),
MTX (n=8, 13.3%), curettage (n=31,
51.8%), and LNR (n=16, 26.7%). We
will describe the results per manage-
ment strategy:

Expectant management (n=5). One
woman with a vital CSP and an RMT of
5 mm was followed closely but this
ended in a fetal death at 9 weeks of ges-
tation, followed by an uneventful curet-
tage with temporary vaginal cerclage
after counseling. In 3 women, the
pregnancy ended in a spontaneous mis-
carriage at 7, 8, and 9 weeks’ GA; 2 of
these were incomplete and 1 was fol-
lowed by a curettage, whereas the other
underwent a hysteroscopic removal of
the placental remnants 3 months after
the miscarriage. One woman who pre-
sented at 7 weeks’ gestation with a CSP
that did not cross the serosal line
changed to a CSP that did cross the
serosal line after 2 weeks of follow-up.
After additional counseling, she under-
went an uneventful LNR.
February 2023 AJOG Global Reports 5
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TABLE 2
Short term and reproductive outcomes per management strategy for cesarean scar pregnancy Verberkt. Out-
comes after cesarean scar pregnancy management. Am J Obstet Gynecol Glob Rep 2022.

Short-term outcomes

Characteristics Expectant MTX Curettage LNR

Success of therapy (%)a 20% 12.5% 100% 100%

Blood loss (mL) — — 50 (45−100) 100 (45−212)

Admission hospital (d) — 2 (1−2) 0 (0−1) 1 (1−1)

Operation time (min) — — 30 (§13.7) 154 (§45.6)

hCG resolution (wk) — 14 (6−22) 5 (4−8) NR

RMT after intervention (mm) 3.0 (1.3−3.0) NR 3.3 (0−2.6) 7.8 (2−4.2)

Reproductive outcomes

Total (58) Expectant MTX Curettage LNR

Attempted to conceive, n (%) 37 (63.8%) 5 (100%) 8 (100%) 15 (48.4%) 9 (56.3%)

Conceived, n (%) 32 (86.5%) 4 (80%) 5 (62.5%) 15 (100%) 8 (88.9%)

Ongoing pregnancy 30 (81.1%) 4 (80%) 5 (62.5%) 13 (86.7%) 8 (88.9%)

Live birth
Term birth rate
Preterm birth
Still pregnant

29 (78.4%)
26 (89.7%)
3 (12%)
1 (3.3%)

4 (80%)
4 (80%)
—
—

5 (62.5%)
3 (60%)
2 (40%)
—

13 (86.7%)
12 (92.3%)
1 (7.7%)
—

7 (87.5%)
7 (87.5%)
—
1 (12.5%)

Miscarriage rate
Ectopic pregnancy
Recurrent CSP

7 (21.8%)
3 (9.4%)
1 (3.1%)

1 (25%)
—
1 (25%)

3 (60%)
2 (25%)
—

2 (13.3%)
1 (6.7%)
1 (6.7%)

1 (12.5%)
—
—

Assisted reproductive technology 3 (9.4%) 1 (25%) 1 (20%) 1 (6.7%) —
Time to ongoing pregnancy after treatment (mo) 6 (4−16) 4 (3−6) 18 (13−22) 5 (3−14) 6 (4−15)

Time to ongoing pregnancy per last treatment (mo) 6 (4−16) 4 (4−4) 19 (19−19) 5 (2−12) 6 (6−14)

Time to ongoing pregnancy from start trying to conceive (mo) 4 (1−10) 1 (1−3) 7 (6−17) 5 (2−14) 1 (1−5)
Data are presented mean (§standard deviation), number (percentage), or median (interquartile range). Assisted reproductive technology involves the manipulation of eggs, sperm, or embryos to
achieve pregnancy.

CSP, cesarean scar pregnancy; hCG, human chorionic gonadotropin; LNR, laparoscopic niche resection; MTX, methotrexate; RMT, residual myometrium thickness.
aSuccess defined as uneventful decline of serum hCG levels and resolution of pregnancy tissue without the need for additional treatment.
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Methotrexate (n=8). There were 4
women who received systemic MTX
treatment for nonvital CSP, 3 who
received an intraamniotic MTX injec-
tion for vital CSP, and 1 woman
received a combination of systemic
MTX administration followed by an
intraamniotic MTX injection. The
median GA was 8 weeks (6.7−8.0). The
mean resolution time of hCG levels
after MTX treatment was 14 weeks
(§6.2). In total, 7 of 8 women (87.5%)
received additional treatment with 6 of
those undergoing an LNR and 1 under-
going a curettage for removal of
retained products of conception. In 1
6 AJOG Global Reports February 2023
woman, an emergency LNR was per-
formed because of imminent rupture
toward the pelvic sidewall after systemic
MTX therapy. In the other women, the
LNR was performed because of an
insufficient decrease in the hCG levels
or persistent gynecologic complaints
such as abdominal pain, spotting, and
dysmenorrhea. The mean time to addi-
tional intervention was 6.8 months
(range, 2 weeks−12 months). All these
women were treated before the adjusted
protocol in 2017.

Curettage (n=31). A temporary cerclage
was placed in all women before the
curettage; in 28 cases, this could be
removed immediately after the proce-
dure because of minimal blood loss.
The cerclage was tightened in 3 women,
and in 1 woman, it was combined with
a Foley balloon catheter. Both were
removed successfully within 6 hours.
The median blood loss was 50 mL (45
−100 mL). All (31/31) curettages were
performed for women with a CSP that
did not cross the serosal line and all
were effective in terms of complete
removal of pregnancy tissue without
additional interventions. All women
were discharged from the hospital
within 24 hours after admission.
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FIGURE 3
Kaplan-Meier plot for time interval between treatment of CSP and sub-
sequent ongoing pregnancy according to treatment modality

LNR, laparoscopic niche resection; MTX, methotrexate.
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Laparoscopic niche resection (n=23). An
LNR was performed in 16 women as
primary treatment (CSP crossing the
serosal line of the uterus) and in 7
women as secondary treatment after
failed initial treatment, and all (23/23)
were successful. There were no bladder
injuries, a median blood loss of 100 mL
(45−212 mL), no conversions to a lapa-
rotomy, no infections, and no complica-
tions during their convalescence period.
All women were discharged 1 day after
surgery.

Reproductive outcomes
Long-term follow-up data on reproduc-
tive outcomes were available for 58 of
60 (97%) women (Figure 2). Of these,
37 (63.8%) women attempted to con-
ceive after their CSP treatment, whereas
21 (36.2%) women had no desire to
conceive or had a wish to conceive in
the near future but used contraceptives
up to the moment of data analysis. In
total, 32 of 37 women (86.5%) became
pregnant of which 30 (81.1%) women
had an ongoing pregnancy (Table 2). Of
the 30 women with an ongoing preg-
nancy, 8 first experienced 1 or more
early pregnancy losses after their CSP
treatment. The subsequent ongoing
pregnancy rate after initial CSP treat-
ment in women with a desire to con-
ceive was 80% (4/5) for expectant
management, 62.5% (5/8) after MTX
treatment, 86.7% (13/15) after a curet-
tage, and 88.9% (8/9) after an LNR. The
live birth rate was 78.4% (29/37). At the
time of writing, 1 woman had an ongo-
ing pregnancy with a GA of 30 weeks.
There were 29 live births, 7 miscar-
riages, 3 tubal pregnancies, and 2 recur-
rent CSPs. Three women conceived
using in vitro fertilization and 29 con-
ceived naturally. There were 3 preterm
deliveries; 2 of the women received
MTX treatment and 1 of those was fol-
lowed by an LNR (delivery at 35- and
32-weeks’ gestation). The other preterm
delivery was after curettage (delivery at
30 weeks’ gestation). None of the
women were diagnosed with PAS in the
subsequent pregnancy. The delivery
mode was CD in 26 of 29 (89.7%)
women, with 1 of those reporting uter-
ine dehiscence during the CD (in the
curettage group). The vaginal deliveries
were uneventful. Seven women with a
desire to conceive did not yet have an
ongoing pregnancy. One woman (in the
MTX group) stopped after 4 months of
trying to conceive. In this study, we
observed 2 recurrent CSPs with 1 occur-
ring in the curettage group with subse-
quent treatment with a curettage, after
which she did not wish to conceive any-
more. The other recurrent CSP was
treated with a curettage after a previous
CSP ended in a miscarriage; at time of
analyses, she was within the first year
after curettage and did not conceive yet.
The remaining 4 women had fertility
problems after the CSP treatment (1
after curettage, 2 after MTX followed by
an LNR, and 1 after initial LNR) with
different accompanying diagnoses,
including diminished ovarian reserve,
male factor, polycystic ovary syndrome,
and 1 without a clear diagnosis.

The median overall time interval
between management of CSP and sub-
sequent ongoing pregnancy was 6
months (IQR, 4−16). This was 4
months (IQR, 3−6) after expectant
management, 18 months (IQR, 13−22)
after MTX, 5 months (IQR, 3−14) after
curettage, and 6 months (IQR, 4−15)
after LNR (Figure 3). This time interval
was longer for women who were ini-
tially treated with MTX than for those
managed expectantly (P=.02), those
who underwent curettage (P=.01), or
those who underwent an LNR (P=.03).
Figure B.1 shows the time from man-
agement of CSP to conception leading
to a live birth. The median time interval
from the last applied therapy to ongoing
pregnancy was 4 months (IQR, 4−4)
after expectant management, 19 months
(IQR, 19−19) after MTX, 5 months
(IQR, 2−12) after curettage, and 7
months (IQR, 6−14) after LNR. The
interval for those in the expectant man-
agement and MTX groups was based
only on woman who conceived without
additional surgical intervention. The
median time from trying to conceive to
subsequent ongoing pregnancy was 4
months (IQR, 1−10), and in the differ-
ent treatment groups, the time to ongo-
ing pregnancy was 1 month (IQR, 1−3)
for expectant management, 7 months
(IQR, 6−17) for MTX, 5 months (IQR,
2−14) for curettage, and 1 month (IQR,
1−5) for LNR (P=.24) (Figure 4).

Discussion
Principal findings
The study demonstrates that both surgi-
cal treatments (LNR and curettage)
February 2023 AJOG Global Reports 7
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FIGURE 4
Kaplan-Meier plot for time interval for time of trying to conceive and
subsequent ongoing pregnancy according to initial management
strategy

LNR, laparoscopic niche resection; MTX, methotrexate.
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were successful without a need for re-
interventions in all women treated in
our hospital, whereas MTX treatment
was only successful in 12.5% of the
women. None of the CSPs that were ini-
tially treated with expectant manage-
ment reached the second trimester. The
subsequent ongoing pregnancy rate
after CSP treatment in women with a
desire to become pregnant was 81.1%
with a current live birth rate of 78.4%
and a median interval between treat-
ment for the CSP and subsequent ongo-
ing pregnancy of 6 months (IQR, 4
−16). This interval was longer for
women initially treated with MTX than
for those managed expectantly or with
surgical interventions. However, the
groups were not comparable in that the
level of hCG was higher at baseline for
those in the MTX and LNR groups than
for those in the expectant management
or curettage groups.

Results and clinical implications
A curettage is less invasive than an LNR
and has the shortest recovery time with
high success rates and low complication
rates if performed in an expert
clinic.14,20 However, some studies
reported a higher risk for hemorrhage
8 AJOG Global Reports February 2023
and uterine perforation after a curet-
tage.21-23 The systematic review by
Birch Peters et al10 describes a high
complication rate (21%), and half of the
women needed additional treatment
after a curettage. An explanation for
this might be that the curettage was per-
formed for CSPs at an advanced stage of
pregnancy or that the pregnancies
crossed the serosal line and the proce-
dures were performed without transrec-
tal guidance or a cerclage, which
possibly led to a higher risk for perfora-
tion. These types of CSPs may also have
a higher risk for trophoblast-invasion
toward the large vessels of the uterus,
leading to an increased risk for excessive
blood loss during a curettage. Patient
selection based on advanced ultrasound
evaluation by experts is very important
to reduce the complication rate during a
curettage for a CSP. In patients with a
potentially higher risk for complica-
tions, that is, in cases in which the CSP
crossed the serosal line mostly in an
advanced stage of pregnancy and with
extensive vascularization, we performed
an LNR. However, we developed this
experienced-based policy because of a
lack of evidence-based guidelines. Given
the absence of complications in the
curettage group it can be interpreted as
a successful selection strategy, however,
this may also indicate that we may have
overtreated, because we do not know
whether a curettage would have led to
complications.
Our LNR success rates are consistent

with other studies.8,13,24,25 A potential
advantage of an LNR in these women is
that, in addition to the removal of preg-
nancy tissue, it also aims to restore the
anatomy of the uterus. This may, in the-
ory, be beneficial for future fertility and
may reduce niche-related symptoms.9,26,27

An LNR can also be applied as a last
resort when other treatments fail or for
hemodynamically unstable women.12

Adhesions between the bladder and
uterus and increased vascularization
owing to gestation lead to a challenging
procedure possibly with a higher risk for
complications. It is therefore important
that only surgeons with extensive experi-
ence with LNRs perform these proce-
dures.
This study demonstrates a high ongo-

ing pregnancy rate after surgery (86.7%
after curettage and 88.9% after LNR),
which is in line with previously reported
pregnancy rates of 80.1% after surgical
intervention without repair of the
uterus and 86.0% after surgical inter-
vention with repair of the uterus.7 After
a curettage, women could try to con-
ceive after their first menstruation,
whereas women were advised to use
contraceptives for 6 months after an
LNR and fpr 3 months after MTX treat-
ment. Remarkably, based on the last
applied therapy analysis, 11 (11/14,
78.6%) women that underwent an LNR
conceived immediately in their first
attempt after these 6 months.
After MTX treatment, women experi-

enced a longer time to subsequent preg-
nancy (18 months; IQR, 13−22). Seven
(7/8, 87.5%) women required additional
treatment after MTX treatment, leading
to prolonged treatment and delayed
time to subsequent pregnancy when
compared with those treated immedi-
ately with surgery. Reported success
rates after MTX treatment for CSP
range between 57% and 100%.28-31 The
hCG levels among those in the MTX
group were higher than among those in
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the other groups, possibly as a conse-
quence of more advanced pregnancies
or because of failed therapy. It has been
demonstrated that the efficacy of pri-
mary systemic MTX treatment for a
CSP was augmented when applied at
lower hCG levels and in the absence of
fetal cardiac activity.32 This means that
we should interpret our results very
cautiously, because only 4 women had
no cardiac activity and low hCG levels.
Early recognition of a CSP is important
to administer successful treatment. A
recent systematic review also reported a
recurrence rate of CSP of up to 19%
after MTX treatment.11 Given the high
failure rate and higher risk for compli-
cations, the Society for Maternal-Fetal
Medicine discourages the use of sys-
temic MTX treatment alone in the treat-
ment of CSP.33 However, it could be the
only option in settings with a viable
CSP when an LNR is not available or at
least when further progression of the
pregnancy needs to be interrupted until
the appropriate surgical intervention
can be arranged.

Strengths and limitations
This study was performed at a tertiary
hospital in the Netherlands with experi-
ence in diagnosing and treating CSP.
All women were consecutively included,
and information on the location of the
CSP was collected and retrospectively
classified according to the new consen-
sus among experts.4 Limitations of the
study were the retrospective observa-
tional design, lack of stratification of the
analysis according to the location of
CSP, and the heterogeneity in GA, hCG
levels, and vitality of the pregnancy at
the time of diagnosis. Therefore, the
baseline characteristics of the various
treatment regimens are not completely
comparable, for example, hCG levels
were the lowest in the expectant man-
agement and curettage groups. Some
women were treated with misoprostol
before referral, which may have influ-
enced the results. Misoprostol is not
indicated for a CSP and is therefore not
considered as initial treatment.
Although the hCG level is described as
a predictor associated with medical
treatment failure, the appropriate
treatment modality for a specific hCG
concentration range remains unclear.
The hCG levels reported in the MTX
group were high, which may be associ-
ated with a higher rate of failure of the
medical treatment. Because of our own
experiences and supported by more
recent studies reporting a low success
rate of MTX, we changed our policy
and reduced the use of MTX, leading to
a relatively low number of patients
included in this arm with all the partici-
pants in this study arm included before
2017. Because of the skewness of the
data related to MTX treatment and to
the GA differences among the various
groups, this study should not be used to
make a 1 to 1 comparison and future
randomized controlled trials are
needed.

Conclusion and research
implications
We observed low success rates after
expectant management and initial MTX
therapy for CSP, whereas we found high
success rates, without re-interventions
or complications, after a curettage or an
LNR in a selected group with CSP.
However, the groups were not compara-
ble with higher hCG levels in the MTX
and LNR groups. We observed high
ongoing pregnancy rates with short
time intervals between the treatment
and subsequent pregnancy after these
surgical interventions. Based on our
experience, curettage and LNR are indi-
cated for different types of CSP. Curet-
tage is recommended for women with a
CSP not crossing the serosal line and an
LNR is recommended for women with
a CSP crossing the serosal line. Future
studies are needed to evaluate the effi-
cacy of this policy. Given the low suc-
cess rates after MTX treatment, we
propose to use MTX as first-line treat-
ment only for women with a (relative)
contraindication for surgery or for those
who do not have access to a referral
center with expertise in surgical inter-
ventions for CSP. Further prospective
research is needed to establish a treat-
ment guideline for CSP, and registration
in the central international registry
(www.csp-registry.com) would be help-
ful to obtain reliable data. &
Supplementary materials
Supplementary material associated with
this article can be found in the online
version at doi:10.1016/j.xagr.2022.
100143.
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