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Abstract

Objective: To evaluate the diagnostic accuracy of and the efficacy, safety, and cost effectiveness of
treatment for endogenous and exogenous cesarean scar pregnancies (CSP). CSPs result from the
amniotic sac implanting into the CS; endogenous CSPs grow toward the uterine cavity, while exogenous
CSPs infiltrate the uterine myometrium.

Methods: Sixty nine (69) endogenous and exogenous CSP patients were retrospectively reviewed. The
former group included two subgroups: dilation and curettage (D&C) alone, and combined D&C with
uterine artery embolization (UAE). Treatment type, complications, and treatment costs were recorded.
Means and standard deviations were calculated for all variables for each group and sub-group.
Independent t-tests were conducted to compare all variables between the groups and subgroups.

Results: Sixty nine (69) patients were reviewed: 47 endogenous and 22 exogenous CSPs. 41 endogenous
CSPs underwent ultrasound-guided D&C. Two had complications and underwent surgical resections.
The 6 remaining endogenous CSPs successfully underwent UAE and hysteroscopy-guided D&C. Patients
receiving the combined treatment did have significantly higher expenses (P<0.05). All 22 exogenous
CSPs successfully underwent surgical resections. The exogenous CSPs had significantly higher
hospitalization expenses than the endogenous CSPs (P<0.05).

Conclusion: It is safe and cost effective to use ultrasound-guided D&C for endogenous CSPs and

surgical resections for exogenous CSPs.
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Introduction

A caesarean scar pregnancy (CSP) occurs when the embryo
implants into the myometrium within a scar from a previous
cesarean delivery. CSP is life-threatening because it is
associated with a high risk of severe bleeding and uterine
rupture [1]. Early diagnosis and treatment can prevent or
decrease the severity of these complications. Due to the
increasing use of cesarean sections, the incidence of CSP is on
the rise. A recent case series estimated that 0.15% of women
who have previously had cesarean sections will have a CSP
[2]. The incidence of CSP is especially an issue in China where
the caesarean section rate rose dramatically from 3.4% of all
deliveries in 1988 to 39.3% in 2008 due to China’s previous
policy of allowing urban families to have only one child.
Under this policy urban women in China opted for cesarean
sections because they perceived it to be the safer delivery
option [3]. However, because China has changed this policy in
recent years, women who previously had cesarean sections are
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becoming pregnant again, leading to a rise in CSP. Wu et al.
reported that at their institutions, CSP has increased from 7.8
cases/100,000 pregnant women in 2000 to 36.2 cases/100,000
in 2010 [4]. Therefore, it is imperative to promote early
diagnosis of CSP and to define appropriate treatment.

Vial et al. classified CSP into two types: endogenous and
exogenous [5]. Endogenous CSP is caused by implantation of
the amniotic sac into the previous cesarean scar (CS) with
progression of the pregnancy toward the cervical isthmic space
and the uterine cavity. Some authors have claimed that
ultrasound-guided suction curettage can successfully treat
endogenous CSP without the need for additional therapy [6-9].
Exogenous CSP is caused by deep implantation into a CS
defect with growth infiltrating into the uterine myometrium
and bulging into the uterine serosa and bladder. Currently there
is no consensus regarding treatment for either type of CSP.
Uterine curettage, methotrexate (MTX), surgical management,
expectant management, and combined treatments have all been
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described in the literature as viable treatment options [10]. This
lack of consensus has led to both overtreatment and
insufficient treatment of early CSPs. Established diagnostic
and treatment methods are needed. The goal of this study was
to evaluate diagnostic accuracy regarding CSP and the efficacy,
safety, and cost effectiveness of various treatments for CSP.

Methods

This retrospective study was approved by our institution’s
ethics committee; the need for informed consent was waived as
this is a retrospective study. We used electronic medical
records to calculate the number of newborns born at our
institution between January 2010 and December 2014, the
number and rate of cesarean sections from January 2010-
December 2014 and from 1980-1984, and the rate of CSPs
during both aforementioned time periods. An electronic
medical record search using the diagnosis “CSP” was
conducted to identify potential patients. We identified a total of
87 CSP patients admitted to our institution between January
2010 and December 2014. Medical records and imaging results
were then reviewed to find patients fitting the following
inclusion criteria: (1) history of a cesarean delivery; (2)
amenorrhea; (3) positive urine pregnancy test; (4) color
Doppler trans-vaginal ultrasound (US) indicating an empty
uterine cavity with a gestational sac located anteriorly to the
uterus at the level of the lower uterine cesarean section scar
that demonstrated rich perfusion surrounding the gestational
sac or, for patients whose ultrasound findings did not clearly
show the boundary between the gestational sac and the bladder,
a magnetic resonance (MR) image detecting a thin or defective
myometrium of the lower anterior uterine wall. Patients who
received any treatment for CSP before hospital admission were
excluded. Patients with coagulation disorders as well as
trophoblastic diseases were also excluded.
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Figure 1. Sagittal T2-weighted MRI of the pelvis demonstrating a
gestational sac located in a previous cesarean section scar with a
thin myometrium (thickness=0.4 cm, long white arrow); the sac is
growing toward the myometrium and the uterine cavity
simultaneously indicating an endogenous CSP.
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Figure 2. Sagittal TI-weighted enhanced MRI demonstrates a
gestational sac of an exogenous CSP located deep in the scar and
growing toward the myometrium and uterine cavity simultaneously,
the thickness between the sac and bladder is 0.1 cm (short white
arrow). (EN, endometrium; CX, cervix, GS, Gestational Sac.).

In addition to the criteria from Vial et al. mentioned in the
introduction, endogenous and exogenous CSPs were
distinguished from each other by evaluating the thickness of
the lower anterior uterine wall on US and/or magnetic
resonance imaging (MRI) [5]. A thickness greater than 0.3 cm
was classified as endogenous (Figure 1); a thickness of 0.3 cm
or less was classified as exogenous (Figure 2). Each patient’s
treatment type and course were reviewed, as well as the
histological results of their CSP. The following data on each
included patient were collected: patient age, gestational age at
diagnosis, number of previous cesarean sections, preoperative
vaginal bleeding, preoperative serum B-hCG level (mIU/ml),
thickness of anterior lower uterine wall on US or MRI,
gestational sac diameter on US or MRI, procedure time,
perioperative blood loss, perioperative complications, length of
postoperative hospital stay, treatment costs, and outcome
assessment. Treatments were regarded as successful if there
were no complications, no requirement to re-treat, and f-hCG
returned to normal levels post-treatment within 21 days.

Statistical analyses

The means and standard deviations (SD) for all variables were
calculated for each group and each sub-group. All data are
expressed as mean = SD. Independent sample t-test were used
for intergroup comparisons. P<0.05 was considered statistically
significant. Statistical analyses were performed with version
18.0 SPSS statistical software (SPSS Inc., Chicago, IL, USA).

Results

From January 2010 to December 2014, 25,701 newborns were
delivered at our institution; 12,346 (48%) were via cesarean
section in contrast to 4.7% between 1980 and 1984.
Concurrently, our institutional CSP rate increased from 0.17
cases/1,000 pregnant women in 1980-1984 to 1.8 cases/1,000
in 2010-2014. In fact, 87 patients between January 2010 and
December 2014 were diagnosed with CSP. In the present study,
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we excluded 16 patients for receiving CSP treatment before
their admission. Two patients were also excluded for having a
coagulation disorder. Therefore, 69 subjects fulfilled the
inclusion criteria. 47 subjects were diagnosed with endogenous
CSPs while 22 were diagnosed with exogenous CSPs. 56
patients received MRI exams because their ultrasound findings
were inconclusive. Demographics, clinical characteristics, and
patient outcomes of both groups are listed in Table 1. There
were no significant differences between the endogenous and
exogenous CSP groups regarding patients’ age, gestational age,
gestational sac diameter, number of previous cesarean sections,
preoperative serum B-hCG level (mIU/mL), perioperative
blood loss, length of hospital stay, and success rates. The
procedure times and hospitalization expenses were
significantly lower in the endogenous group than in the
exogenous group (5899.45 + 1456.87 (RMB) versus 15822.80
+4541.85 (RMB) (P<0.05), respectively).

Table 1. Comparison of demographics, clinical characteristics, and
outcomes between the endogenous CSP and exogenous CSP groups.

Type Endogenous CSP Exogenous CSP P value
(n=47) (n=22)

Age (years) 32.82+3.01 33.24 £4.25 0.43

# of previous cesarean 1.31%0.62 1.89 + 0.86 0.36

sections/patient (n)

Gestational age (days) 52.13 £ 5.56 56.82 £ 6.91 0.30

Gestational sac diameter 3.56 +2.89 4.61+1.92 0.23

(cm)

Preoperative vaginal 88.72 + 68.23 96.65 + 56.45 0.32

bleeding (ml)

Perioperative serum B- 87.00-25468.50
hCG level (mlU/mL)

107.50-53349.00  0.12

Thickness of lower anterior 2.04 + 1.43 0.28 +0.12 <0.05
uterine wall (cm)

Procedure time (min) 46.89 + 22.17 70.98 + 31.57 <0.05
Perioperative blood loss 108.54 +79.76 70.78 + 56.41 0.32
(ml)

Successful cases (n,%) 45 (95.7%) 22 (100%) 0.33
Length of hospital stay 3.80+2.85 5.05+2.05 0.13

(days)

Hospitalization expenses 5899.45 + 1456.87 15822.80 + <0.05

(RMB) 454185

Table 2. Comparison of the demographics, clinical characteristics and
outcomes between D&C and UAE+D&C in endogenous CSPs.

Item D&C (n=41) UAE+D&C (n=6) P value
Age (years) 32.23+3.13 33.33+2.96 0.35

# of previous cesarean 1.26 +0.34 1.36 £ 0.45 0.38
sections/patient (n)

Gestational age (days) 51.35+4.53 54.45 + 5.66 0.32
Gestational sac diameter 2.44 +1.83 4.63 +2.94 0.1

(cm)
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Preoperative 256.85 + 189.85 <0.05

bleeding (ml)

vaginal 25.66 + 17.25

Perioperative Serum - 87.00-14876.05
hCG level (mIU/ml)

898.05-25468.05 <0.05

Thickness of lower anterior 2.22 + 1.63 0.84 £ 0.53 <0.05
uterine wall (cm)

Procedure time(min) 42.31 +£27.82 70.95 £ 31.58 <0.05
Perioperative blood loss 108.62 + 69.76 96.67 £ 59.48 0.42
(ml)

Successful cases, rate (n, 39 (95.1%) 6 (100%) 0.37
%)

Length of hospital stay 3.2+1.8 51+26 0.23
(days)

Hospitalization = expenses 3236.45 + 1211.55 12822.65 + <0.05
(RMB) 3976.86

Of the 47 endogenous CSP patients, 41 underwent US-guided
dilatation and curettage (D&C) alone; the other 6 patients
underwent uterine artery embolization (UAE) followed by
hysteroscopic-guided D&C. Of these 41 patients, 39 underwent
successful procedures; 2 patients required a procedural
conversion to transabdominal lesion resection and blood
transfusions due to heavy vaginal bleeding during D&C. The
surgeons found that the anterior myometrium at the location of
previous cesarean incision was defective and had replaced
trophoblastic tissue, indicating that these patients had been
misdiagnosed and actually had exogenous CSPs. These two
patients’ total perioperative blood losses were 1750 mL and
2200 mL, respectively. They both required blood transfusions,
but neither of them had further complications. The 6 UAE with
D&C group patients had exhibited heavy vaginal bleeding
(>500 mL) before treatment, a gestational diameter >4 cm, or a
B-hCG level greater than 15,000 mIU/mL. All procedures for
these 6 patients were carried out successfully.

Demographics, clinical characteristics, and outcomes of the
patients in the endogenous CSP subgroups are listed in Table 2.
There were no statistically significant differences between the
two subgroups regarding patient age, gestational age,
gestational sac diameter, perioperative blood loss, length of
hospital stay, and procedural success. The UAE and D&C
group had significantly more preoperative vaginal bleeding and
higher preoperative serum B-hCG levels. The thickness of the
lower anterior wall was significantly higher in the D&C alone
group. The procedure length was significantly shorter in the
D&C alone group, and the hospitalization expenses were
significantly higher for the combined UAE and D&C group
(P<0.05). The 22 exogenous CSP patients underwent
individualized surgical treatments: 14 had trans-vaginal
resections, 3 had trans-abdominal resections, 1 had a
hysteroscopic resection under ultrasound guidance, 1 had a
laparoscopic resection, 1 had a UAE followed by trans-vaginal
resection, and 3 had UAEs followed by trans-abdominal
resections. Surgical management was successful in all cases.
At the operation, the uterine scar appeared either thin or hard to
detect. The different surgical methods and outcome of these
cases are presented in Table 3. All patients’ histological
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examinations confirmed the presence of a first trimester
trophoblast.
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Table 3. Outcomes of exogenous CSPs treated with different surgical methods.

#of patients Treatment Procedure time (min) Perioperative blood loss Length of Hospital Hospitalization expenses
(ml) Stay (days) (RMB)

14 Trans-vaginal resection 52.54 + 21.63 106.43 £ 69.91 6.14 +2.33 9273.5+2124.8

3 Trans-abdominal resection 68.56 + 27.54 101.43 £ 45.63 7.65 £ 2.55 6132.9 + 1432.8

1 Hysteroscopic resection 56.0 65.0 4.0 17789.5

1 Laparoscopic resection 62.0 80.0 4.0 18263.0

3 UAE+transabdominal resection ~ 89.6 + 39.4 68.9 £ 34.6 7.45+234 21347.8 £ 2567.7
Discussion

As stated above, our institutional CSP rate increased from 0.17
cases/1,000 pregnant women in 1980-1984 to 1.8 cases/1,000
in 2010-2014. This CSP trend extends across China and much
of the word where the rate of cesarean sections has increased
[3]. Therefore, it is critically important to establish appropriate
diagnostic and treatment protocols for CSP. The development
of US and MRI have made the early diagnosis of CSP possible
and have allowed for a high success rate of conservative
treatment [11]. However, we found that in some cases it is
difficult to identify the type of CSP according to the
classification criteria of Vial et al. [5]. For example, in Figure
2, the gestational sac was located in the previous cesarean
section scar and the sac was protruding into the myometrium
and the uterine cavity simultaneously. Therefore, we added a
criterion, supported by past studies, that if the thickness of the
low anterior uterine wall is greater than 0.3cm, the CSP would
be defined as endogenous [6,7,9,12].

Traditional treatments of CSP include methotrexate, dilation
and curettage, uterine artery embolization, and transvaginal or
trans-abdominal lesion resection [13]. Treatment varies
depending on the patient’s preoperative status. In this study, we
conducted a comprehensive retrospective review of
preoperative factors that determine treatment including the
CSP type, gestational sac diameter, serum B-hCG level, and
vaginal bleeding. Based on these factors patients received
D&C alone or with UAE or surgery. Neither methotrexate
treatments nor blind uterine curettage is performed at our
institution. Systemic or locally injected methotrexate treatment
requires long hospitalization and often leads to serious side
effects [14]. Blind curettage as a primary treatment is often
insufficient because it cannot precisely reach the gestational
tissue and can cause life- threatening blood loss and uterine
rupture [2]. Although some authors have reported suction
curettage to be safe and effective in certain cases where the
trophoblast had shallowly infiltrated the uterine myometrium
and when the thickness between the sac and bladder was
>0.3-0.45 cm, it is of our opinion that blind curettage should be
discouraged [6,7,9].
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Figure 3. Trans-vaginal ultrasound image of a cesarean scar
pregnancy at 9.2 weeks. The patient had severe bleeding of about
2000 mL during curettage. A gestational sac was implanted at the
previous cesarean section scar. The thickness between the sac and
bladder hard to detect (white arrow).

Rt Ov-PS -27.30cm/s
Rt Ov-ED -14.66cm/s
Rt Ov-8/D
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Figure 4. Color-flow Doppler of the same patient. Color Doppler
imaging demonstrates rich perfusion surrounding the gestational sac.

In our study, 41 endogenous CSP patients were treated via
D&C under US guidance. 39 patients had successful
evacuations. Two patients had heavy perioperative bleeding
and had to then undergo trans-abdominal lesion resections and
blood transfusions. They were then shown to have exogenous
CSPs. The misdiagnoses were made because physicians were
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unable to identify the blurred bordering line of the anterior
uterine myometrium and mistook the trophoblastic tissue for
the myometrium on ultrasound (Figures 3 and 4). Therefore,
accurate diagnosis is critical to ensure appropriate treatment.
MRI is especially suitable to detect the myometrial thickness
between the gestational sac and the bladder [15]. At our
institution, MRI is performed on those patients who are
suspected to have CSP but whose anatomy makes it difficult to
identify the boundary between the sac and the bladder.
Unfortunately the two patients who were misdiagnosed did not
receive MRI exams; it is possible MRI exams would have
shown that they had exogenous CSPs. Nevertheless,
misdiagnosis is always a possibility; therefore we recommend
preparations be made for a possible transfusion and emergency
hysterectomy when performing D&C. Furthermore, using
trans-abdominal ultrasound guidance during the procedure can
aid in detecting the location of the gestational sac and can help
avoid uterine perforation and incomplete abortion.

There are circumstances under which D&C alone is not an
appropriate treatment for endogenous CSPs as massive
hemorrhages during or after curettage have been reported [16].
When the gestational sac is >4 cm in diameter, it is richly
perfused with low vascular resistance or it has a lower anterior
uterine wall thickness <0.4 cm; therefore, there is an increased
risk of hemorrhage during D&C and an increased need to
perform UAE to control the bleeding [17,18]. UAE and D&C
has been shown to be safe when UAE is the primary treatment
followed by curettage; the success rate is 99.1-100% [19].
Takeda et al. described five cases of CSP treated with UAE
followed by curettage, showing that UAE is useful as an
emergent intervention [20]. UAE for vessel occlusion followed
by uterine curettage has been demonstrated to be more
effective than D&C alone with reduced blood loss, shorter -
hCG resolution time, and a shorter hospital stay [21]. Several
studies suggest that this treatment would be effective in
patients with B-hCG levels greater than 15,000 mIU/mL [22].
Hysteroscopy allows for the identification of the gestational
sac and the visualization of the vessels at the implantation site
[23]. Here we had 6 endogenous patients undergo UAE and
D&C wunder hysteroscopic guidance because they had
excessive vaginal bleeding (>500 mL) before treatment, a
gestational diameter>4 cm, or a -hCG level greater than
15,000 mIU/mL. All 6 patients were treated successfully, with
a similar amount of blood loss and a similar length of hospital
stay relative to those who received D&C alone. However, the
average costs were almost four times as much as D&C alone.
We believe our findings contrast with those of Takeda et al.
regarding length of hospital stay and blood loss due to our
small sample size.

Regarding exogenous CSPs, Donnez et al. suggested that if the
residual myometrium measures <0.25 cm, surgical repair
should be performed [24]. In the 22 exogenous cases, the
pregnancy sac was seen bulging through the low anterior
uterine wall on MRI. Some lesions had evaginated
significantly without a clear borderline of uterine myometrium.
Because of the defects and severe impairments of the local
myometrium in an exogenous CSP, the continuous presence of
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cesarean scar defects may cause rupture of the uterus. Surgical
treatment offers the opportunity to remove the gestational mass
and simultaneously repair the scar defect so that the risk of
CSP recurrence is low. Thus, all 22 exogenous patients
received surgical treatment at our institution. The variety of
surgical treatments provided to different patients from
2010-2014 reflects the fact that surgical treatment for CSP
developed during those four years. Laparoscopic surgery for a
cesarean scar pregnancy has especially evolved at our
institution in the last two years. It avoids open laparotomy,
demonstrates a high success rate, fewer complications, and a
shorter time for B-hCG levels to normalize. This procedure is
especially suitable for the treatment of exogenous CSPs [8,25].
We treated 1 exogenous CSP with laparoscopic resection,
which produced satisfactory results, including a shorter post-
operative hospital stay and less trauma because an open
laparotomy did not have to be performed [8].

Although trans-abdominal lesion resection can remove a CSP
completely, repair the original scar, reduce the risk of
recurrence, and reduce B-hCG levels rapidly, it has certain
disadvantages, such as a large surgical incision, a risk for
bladder injury, and a slower recovery [26]. However, the cost is
lower than other surgical methods. Three patients chose this
surgery because of the lower cost and recovered successfully.
14 patients were treated by transvaginal lesion resection.
Typically, the cesarean section scar is located in the lower
uterine segment, and lesions are usually deep in the pelvis, so it
is hard to expose the focal area via the abdomen. Thus the
trans-vaginal approach can be preferable. Compared with the
transabdominal approach, the transvaginal resection procedure
time is shorter, has less intraoperative blood loss, has a shorter
postoperative hospital stay, and is not associated with bladder
injury [26,27]. Combined UAE and trans-vaginal resection
were performed in 3 patients who had heavy uterine bleeding
(>500 mL). UAE is now accepted as a highly effective
technique for controlling acute uterine bleeding during
transvaginal lesion resection [28].

Hysteroscopic resection of CSP contents has been safely
performed using US guidance [29]. Hysteroscopic lesion
resection was done on 1 patient using ultrasound guidance.
Although hysteroscopic resection of CSP is characterized by
direct visualization and reliable resection of the lesions, the
exogenous CSP gestational sac deeply implants adjacent to the
myometrium, making it difficult during hysteroscopic surgery
to completely remove the chorionic villi implanted in the
myometrium. Clear hysteroscopic observation of the
gestational sac, chorion, decidua, and the border between the
gestational sac and the myometrium are possible after dilation
of the cervical canal.

Based on our clinical experiences, we found it is critical to
make an early and precise diagnose of CSP and to classify it
accurately to prevent complications due to misdiagnosis and
subsequently inappropriate treatment. All pregnant women
with a previous history of cesarean scar should undergo
transvaginal ultrasound to determine the implantation site of
the gestational sac as early as possible; furthermore, MRI
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should be considered if the diagnosis or depth of invasion is in
question. Recent efforts have also employed 3D US images as
well as hysteroscopy to improve diagnostic abilities when it
comes to CSP. Treatments should be individualized based on
the specific characteristics of each CSP, its imaging features,
and patient preferences. Our study’s sample size for exogenous
CSPS was small due to the study’s retrospective nature and did
not allow for comparisons between treatments. Further
research is needed to compare the safety and cost-effectiveness
of surgical methods and non-surgical methods to treat
exogenous CSP. Finally, it is of utmost importance to strictly
control indications for cesarean sections. CSPs can be
prevented in the future by ensuring cesarean sections are only
performed when medically necessary.
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