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Abstract

Aim: This study aimed to examine the characteristics, management, and outcomes of delayed diagnosis of
cesarean scar pregnancy (CSP) with hemorrhage intra- or postuterine curettage for early pregnancy
termination.
Methods: The retrospective study, cases were identified from the interrogation of the hospital database and
clinical data including the success rate of different treatments, vaginal bleeding time, abnormal beta-human
chorionic gonadotropin (β-hCG) time, and menstrual recovery time, preservation of uterus were analyzed.
Results: Medical records of 80 confirmed CSP cases with dilation and curettage (D&C) as primary treatment
were analyzed; among them, 22 were treated with uterine arterial embolization (UAE) + methotrexate
(MTX); 32 with UAE + surgery; 26 with only surgery or resection and repair. Treatment with UAE had less
intraoperative blood loss (p < 0.05). UAE + surgery treatment had the highest success rate (96.8%, p < 0.05),
the least vaginal bleeding duration after treatment (11.9 � 9.6 days, p < 0.05), and least β-hCG normalization
time (17.4 � 7.8 days, p < 0.05).
Conclusion: UAE + surgery treatment is a favorable and effective option to control massive hemorrhage
intra- or post-uterine curettage for early CSP termination.
Key words: cesarean scar pregnancy, hemorrhage, laparoscopic or hysteroscopic resection and repair, uter-
ine arterial embolization.

Introduction

Cesarean scar pregnancy (CSP) is a type of ectopic
pregnancy characterized by the implantation of the
gestational sac at the site of previous cesarean scar
(CS). It is a life-threatening condition 1 with a high
risk of uterine rupture, massive vaginal bleeding, pla-
centa previa, and placenta accrete.2 Women with a

history of multiple cesarean sections have a 10 times
higher risk of placenta previa as compared with
women who had vaginal deliveries. Placenta
implanted over the uterine scar is abnormally adher-
ent in up to 30%–40% of cases, often resulting in
uncontrollable hemorrhage at the time of delivery.3

Abnormally implanted placentae are responsible for
50%–65% of all obstetric hysterectomies; 66% of these
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patients have a history of previous cesarean section.4, 5

The number of deliveries by cesarean section has been
increasing steadily in recent decades with an accom-
panying increase in the incidence of CSP world-
wide.6, 7 According to a recent study, cesarean
delivery rates in China increased from 28.8% in 2008
to 36.7% in 2018.8

The exact pathogenetic mechanism of CSP remains
unclear; however, several studies have described the
diagnosis and management of this condition.1, 9, 10

CSP can potentially develop into placenta previa 11 or
cause urinary rupture; thus, delayed diagnosis of CSP
is dangerous. Among patients diagnosed as CSP,
12.9% had a history of severe vaginal bleeding during
the first trimester of pregnancy.12 Pregnancy needs be
terminated in the first trimester once CSP has been
confirmed, to avoid catastrophic complications, such as
massive hemorrhage, uterine rupture, and even
death.13 Approximately 14% cases of CSP were misdi-
agnosed as intrauterine pregnancy or missed/incom-
plete/inevitable miscarriage, cervical pregnancy, or
trophoblastic tumor.14–18 These misdiagnoses may lead
to dilation and curettage (D&C), a preferred technique
for surgical abortion,19 which can cause profuse bleeding
and necessitate emergency surgical intervention.18, 20

However, there are few researches on the management
of suspected CSP with hemorrhage intra- or postuterine
curettage for early pregnancy termination; in addition,
the optimal approach in terms of patient safety and clini-
cal effectiveness is yet to be explored.
In the present study, we retrospectively analyzed

the efficacy of the currently available treatment of
choice for the management of CSP associated with
hemorrhage which occurred intra- or post-uterine
D&C. Both the medical, UAE and surgical methods,
their advantages, complications, and failure rates were
discussed. The insights gained from this study may
help guide clinical decision-making in these patients.

Materials and Methods

This is a retrospective study of CSP patients treated
at the Third Affiliated Hospital of Guangzhou Medi-
cal University between January 2005 and December
2018. Patients who underwent D&C as primary
treatment and were diagnosed as CSP because of
hemorrhage occurring intra- or postuterine curettage
were included in our study. All information about
treatment methods was shared and the decision was

discussed with the patient about this controversial
issue.

The inclusion criteria were: (1) patients with a his-
tory of cesarean section delivery; (2) pregnant women
who underwent D&C as their primary treatment for
pregnancy termination; (3) hemorrhage occurring
during or post primary treatment; (4) delayed diagno-
sis of CSP. As a tertiary referral hospital, patients with
emergency or massive hemorrhage or suspected CSP
are often admitted. Delayed diagnosis of CSP was
defined as CSP not being the primary diagnosis or the
major diagnosis that led to primary D&C treatment,
which is typically made after review of ultrasound
results by experienced radiologists with/without
intraoperative confirmation. Patients with irregular
vaginal bleeding in early pregnancy due to any rea-
son such as cervical pregnancy, inevitable abortion,
incomplete abortion, cesarean scar choriocarcinoma,
or other blood system disease other than CSP were
excluded from the study.

The CSP is diagnosed according to the following
criteria: (1) history of low-transverse cesarean delivery
in the lower uterine segment; (2) positive urine preg-
nancy test or serum beta-human chorionic gonadotro-
pin (β-hCG) level; (3) confirmation of CSP by
transvaginal ultrasound. Intraoperative blood loss
was estimated based on the increase in weight
(in mL/g) of blood-stained sponges, as described in
previous reports.6, 21, 22 Postpartum hemorrhage
(PPH) is defined by World Health Organization
(WHO) as blood loss of ≥500 mL within the first 24 h
postpartum.23 In our study, moderate hemorrhage
was defined as blood loss ≥200 and < 500 mL during
suction curettage or within 24 h after D&C.24–26 Blood
loss of ≥500 mL was considered as massive uterine
hemorrhage. If the massive bleeding could still not be
controlled, emergency hysterectomy was performed.

Successful treatment was defined as: (1) cessation of
bleeding after treatments, bleeding less than 200 mL
after treatments; (2) no more operations or medication
therapy were needed; (3) resolution of the CSP mass;
(4) normalization of serum β-hCG level; (5) preserva-
tion of intact uterus.

Data pertaining to the following variables were col-
lected: age, gravidity, parity, β-hCG level, time
elapsed since the last cesarean delivery. Ultrasonogra-
phy was used to measure the thickness of the lower
uterine segment, gestational sac size, and uterine
diverticula. The study outcomes, follow-up data, and
complications were analyzed. All patients agreed to
the treatment and research.
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Treatments

The patients were categorized into following groups:
(1) uterine arterial embolization (UAE) + medical
group: UAE combined with methotrexate (MTX);
(2) UAE + surgery group: UAE combined with
ultrasound-guided hysteroscopy and/or laparoscopy;
(3) surgery group: ultrasound-guided hysteroscopy
and/or laparoscopy.

UAE was performed under conscious sedation and
local anesthesia if bleeding was not controlled after
hemostatic therapy, in accordance with the procedure
described elsewhere.25, 27 Medical treatment is
intralesional injection MTX. Surgical treatment
included laparoscopy and/or hysteroscopy. Surgery
was performed within 48 h after UAE. The serum
β-hCG levels were determined on days 1, 4, 7, and
weekly until they returned to normal levels
(<5 mIU/mL). Patients who underwent surgery were
monitored by transvaginal three-dimensional
(3D) ultrasonography to confirm the absence of intra-
uterine pregnancy and recovery of the endometrium.

Statistical analysis

Statistical analyses were performed using SPSS
software, version 17.0 (SPSS Inc.). Between-group dif-
ferences were assessed using either chi-squared,
Mann–Whitney test, or t-test. The p-values <0.05 were
considered indicative of statistical significance.

Results

A total of 113 patients who underwent D&C as pri-
mary treatment and were diagnosed as CSP with
hemorrhage that occurred intra- or post-uterine curet-
tage were included in our study. Fifteen patients with
less than 200 mL bleeding who did not receive any of
the treatments mentioned were excluded. Five
patients who were treated at other hospitals after
their primary treatment were also excluded. Ten
patients were excluded because of incomplete medical
records or loss to follow-up. Three received preven-
tive UAE combined with D&C as their primary treat-
ment were also excluded. Therefore, 80 patients were
registered in this study(Figure 1). All patients had
hemorrhage during the operation or within 24 h of
undergoing uterine curettage, with an estimated
blood loss of 250–1700 mL in a single episode. This
study included 56 referred CSP patients who had
been misdiagnosed at other hospitals and clinics.
These patients had experienced massive uterine bleed-
ing during D&C and were referred to our hospital
with subsequent treatment for CSP.
The average age of all patients was 32.0 � 5.2 years

(range 22–46). Among 80 women, 40 had a history of
one cesarean section delivery, 33 had two cesarean
section deliveries, and seven had three cesarean
section deliveries. The mean period from present
pregnancy to the most recent cesarean section of all

Figure 1 Schematic illustration of the study design and patient-selection criteria. CSP, cesarean scar pregnancy; D&C,
dilation and curettage; UAE, uterine artery embolization
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patients was 47.46 (5–120 months). Seventeen patients
had irregular menstrual cycles in the intervening
period between the current and the last pregnancy.
The mean duration of amenorrhea of all patients was
46.03 � 11.7 days. The patients’ characteristics and
demographics in the three groups are shown in
Table 1. There were no significant between-group dif-
ferences with respect to maternal age, gravidity, par-
ity, prior abortion, interval between CS and CSP,
prior CSs, thickness of the lower uterine, β-hCG at
admission, symptoms at diagnosis, gestational age,
gestational sac size, or estimated vaginal bleeding
before further treatment (p > 0.05).
In the UAE + surgery group, 19 patients underwent

hysteroscopic repair, 13 patients underwent combined
hysteroscopy and laparoscopy. In surgery group,
10 patients underwent hysteroscopic repair, 13 under-
went combined hysteroscopy and laparoscopy.
The success rate was 86.4% (19/22) in UAE medical

group, 96.8% (31/32) in UAE + surgery group, 76.9%
(20/26) in surgery group, with significant difference
(p < 0.05) (Table 2). Three were unsuccessful in UAE
+ MTX group because of further surgery treatment

needed. One case in UAE surgery group failed for
unsatisfied ß-hCG level. Three patients in the surgery
group had uncontrollable bleeding during cystoscopy
of laparoscopy and emergency hysterectomy was
required.

The average intraoperative blood loss was
5.1 � 2.0, 20.3 � 10.1, and 60.3 � 43.2 mL in the three
groups, with significant difference (p < 0.05). The
duration of vaginal bleeding was longer in the UAE
+ medical treatment group (29.5 � 15.7 days),
followed by the surgery alone group
(16.8 � 6.4 days), then is the UAE + surgery group
(11.9 � 9.6 days) (Table 2).

All patients in the UAE + medical group and UAE
+ surgery group had intact uterus preserved after the
treatment. However, in the surgery-only group, three
patients underwent hysterectomy because of uncon-
trolled bleeding.

The time required for reduction in ß-hCG to the
normal level was significantly shorter in the UAE
+ surgery group (17.4 � 7.8 days), compared with the
other two groups. Normal menstrual recovery time
was similar in the three groups.

Table 1 Characteristics of patients disaggregated by study group

Characteristics
UAE + medical
group (n = 22)

UAE + surgery
group (n = 32)

Surgery
group (n = 26) p-value

Maternal age (years) 32.4 � 5.1 32.3 � 3.5 31.2 � 2.6 0.292
Gravidity (times) 3.6 � 1.2 4.0 � 1.7 4.5 � 1.4 0.340
Number of prior abortion 1.9 � 0.5 1.6 � 0.4 2.0 � 0.6 0.316
Interval between CS and CSP
(months)

42 (6–120) 48 (8–100) 49 (9–90) 0.194

Number of prior cesarean section
delivery

1.3 � 0.5 1.5 � 0.6 1.6 � 0.5 0.291

Thickness of the lower uterine
segment (mm)

1.2 (0.5–8.0) 1.4 (0.3–7.8) 1.6 (0.5–9.0) 0.434

Symptoms at diagnosis 0.401
Abdominal pain 3 (13.6%) 5 (15.6%) 3 (11.5%)
Vaginal bleeding 14 (63.6%) 22 (68.8%) 13 (50.0%)
Both 2 (9.1%) 2 (6.3%) 5 (19.2%)
None 3 (13.6%) 3 (9.4%) 5 (19.2%)

Gestational age (days) 50.7 � 10.9 57.4 � 10.1 62.5 � 10.0 0.057
Gestational sac size (mm) 24.2 � 10.0 30.8 � 9.3 34.54 � 11.4 0.091
Presence of fetal heartbeat 10 (45.5%) 16 (50.0%) 16 (61.5%) 0.385
β-hCG at admission (milliunits/mL) 0.343

≤5000 2 (9.1%) 4 (12.5%) 3 (11.5%)
>5000 and ≤ 10 000 5 (22.7%) 10 (31.3%) 7 (26.9%)
>10 000 15 (68.2%) 18 (56.2%) 16 (61.5%)

Estimated vaginal bleeding after primary treatment (mL) 0.083
≥200 and < 500 11 (50.0%) 8 (25.0%) 5 (19.2%)
≥500, and < 1000 10 (45.5%) 17 (52.1%) 16 (61.5%)
≥1000 1 (4.5%) 7 (21.9%) 5 (19.3%)

Note: Data presented as mean � SD, median (range), or n (%). and Abbreviations: CS, cesarean section; β-hCG, beta-human chorionic
gonadotropin; UAE, uterine artery embolization.
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Discussion

In a woman with a history of cesarean section,
improper healing of the incision site may be associ-
ated with uterine diverticulum, and placenta accreta
at the cesarean scar of subsequent pregnancy.28–30

CSP is currently classified into two types: type 1 CSP
characterized by implantation occurring at the scar
site and the growth of gestational sac towards the
cervico-isthmic space or uterine cavity (type 1 endo-
genic type); and type 2 CSP with deep invasion of the
scar and growth of the gestational sac towards the
urinary bladder and abdominal cavity (type
2, exogenic CSP).31, 32 Type 1 CSP may allow a viable
birth but with a higher risk of massive hemorrhage
from the site of implantation, while type 2 is more
likely to cause rupture and bleeding during the first
trimester.31 Women with placenta implanted on top
of a well-healed scar may have a substantially better
outcome, compared to women with CSP implanted
into the scar defect.33

The first CSP case reported by Larsen et al.16 in
1978 was a delayed diagnosis CSP case with severe
persistent hemorrhage caused by an unusual uterine
scar sacculus. The authors pointed that CSP should be
carefully explored in case of incomplete abortion,
especially with heavy bleeding. Dhar et al.34 reported
two cases of missed diagnosis of CSP, in whom mas-
sive vaginal bleeding occurred after suction evacua-
tion for missed abortion. Misdiagnosis of CSP is not
uncommon; especially after 7 weeks of gestation, the
gestational sac grows towards the uterine cavity and
slowly changes its shape. If the sac assumes an
intracavitary position, it is liable to be misdiagnosed
as intrauterine pregnancy.12 Therefore, early

pregnancy termination with a history of section, rou-
tine transvaginal ultrasound is recommended.20

CSP with hemorrhage intra- or post-uterine curet-
tage for early pregnancy termination should be
treated in a timely manner using safe and effective
individualized management. Due to the lack of direct
visualization, curettage is associated with 28% risk of
hemorrhage but 4% when combined with UAE.35 Our
results showed three further management for massive
hemorrhage during or after D&C to treat CSP because
of not getting diagnosed before the surgery. UAE
+ medical treatment is a less invasive management
option for clinically-stable women. UAE combined
with local or systemic methotrexate has been widely
adopted as a treatment for CSP throughout the
world.22, 36, 37 However, this treatment might be asso-
ciated with prolonged return time of β-hCG as well as
impaired liver function and bone marrow suppres-
sion.38, 39 UAE + surgery treatment, including lapa-
roscopy, and hysteroscopy, can remove the residual
gestational tissue and repair the uterine defect simul-
taneously with less blood loss, shorter vaginal bleed-
ing days after treatments as well as rapid
normalization of the β-hCG level. Hysterectomy is
performed only in emergency situations such as
heavy bleeding. When surgical treatment is per-
formed to remove ectopic pregnancy without residual
chorionic villi, β-hCG level should decrease to half of
the pre-surgical level at 24 h after surgery operation.40

We found that the UAE + surgery group had the
best outcomes in terms of recovery time to normal
serum β-hCG level and resolution of abnormal preg-
nancy mass, and thus UAE + surgery treatment is rec-
ommended in treating hemorrhage after D&C. The
purpose of UAE for intra- or post-uterine curettage

Table 2 Treatment efficacy in 80 CSP subjects with hemorrhage, by study group

Outcomes
UAE + medical
group (n = 22)

UAE + surgery
group (n = 32)

Surgery
group (n = 26) p-value

Success (%) 19 (86.4%) 31 (96.8%) 20 (76.9%) 0.041
Intraoperative blood loss (mL) 5.1 � 2.0 20.3 � 10.1 60.3 � 43.2 0.013
Duration of vaginal bleeding after
treatment (days)

29.5 � 15.7 11.9 � 9.6 16.8 � 6.4 0.041

Preservation of fertility 0.090
Uterus intact 22 (100%) 32 (100%) 23 (88.5%)
Hysterectomy 0 (0%) 0 (0%) 3 (11.5%)

Time for ß-hCG reduction to normal
level (days)

29.5 � 15.7 17.4 � 7.8 20.8 � 9.4 0.048

Normal menstrual recovery (days) 41.2 � 13.4 42.3 � 11.5 38.0 � 11.6 0.092
Mean follow-up time (months) 10.5 � 3.6 12.4 � 4.5 11.5 � 3.9 0.436

Note: Normally distributed continuous variables are presented as mean � SD, while non-normally distributed variables are presented as
median (range). and Abbreviations: CSP, cesarean scar pregnancy; β-hCG, beta-human chorionic gonadotropin; UAE, uterine artery
embolization.
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massive hemorrhage is to block the blood flow in
uterine arteries, decreasing local vascularization, and
inducing trophoblastic degeneration in early-stage
pregnancy termination. A previous study showed that
adjunctive UAE does not seem to be necessary for all
patients with CSP15 while some controversial opinion
that preventive UAE should be used before D&C to
prevent massive bleeding.41 However, some patients
still experience massive intro-operative bleeding dur-
ing evacuation even after pre-treatment with UAE.
UAE has been widely used as a conservative treat-

ment for massive hemorrhages, such as postpartum
hemorrhage and hemorrhage caused by ectopic preg-
nancy.42, 43 In the recent two decades, UAE combined
with D&C has been proposed as an effective first-line
conservative therapy for CSP to preserve the patient’s
fertility. In a retrospective study, UAE for treatment
of CSP was associated with a success rate of 98%;
moreover, it was associated with minimal blood loss
and short hospitalization time.37

In conclusion, suspected CSP with hemorrhage
intra- or post-uterine curettage requires prompt treat-
ment as their safety and individual characteristics
should be taken into consideration. UAE was found
to be an effective treatment to prevent and control
major hemorrhage with a higher success rate. UAE
with surgery resection and repair treatment was asso-
ciated with more favorable outcomes in terms of
duration of vaginal bleeding, duration of abnormal
serum β-hCG levels, and presence of abnormal preg-
nancy mass when compared with other treatment
modalities.

Limitations

Long-term follow-up may be expected to evaluate the
ovarian or reproductive function after different treat-
ments. Multiple centers and large sample exploration
may be a further benefit for the conclusion of this
exploration.
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