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Abstract

There are many reports concerning safety and efficacy of caesarean scar pregnancy (CSP) treatment but
there are still some controversial issues like whether uterine curettage can be carried out after medical
treatment, or the best combination treatment with Uterine artery embolization. The aim of this study was to
investigate the safety and efficacy of uterine artery chemoembolization (UAE) combined with curettage
for the treatment of CSP, compared with mifepristone and misoprostol combined with uterine curettage. A
retrospective study of patients attending the First affiliated Hospital of Nanjing Medical University, China,
between 1% January 2013 and 31* June, 2017, who were diagnosed with CSP type | (endogenous CSP) on
Transvaginal ultrasound. Patients were assigned to 2 groups, patients in group A underwent uterine artery
chemoembolization (UAE) with intra-arterial methotrexate (MTX) followed by uterine curettage; patients
in group B were administrated mifepristone and misoprostol followed by uterine curettage under
hysteroscopic or abdominal ultrasound guidance. In total, 199 patients met the inclusion criteria. The
blood loss, time before restoration of normal serum beta human chorionic gonadotropin levels(serum f-
HCG) and resolution of CSP mass were significantly higher in patients who were treated with mifepristone
and misoprostol combined with dilatation and curettage compared with those treated with UAE combined
with dilatation and curettage (P< 0.05). The success rate in group A was 93.5% while group B was 76.1%,
complications were higher in group B with 2 subsequent emergency subtotal hysterectomies done. Uterine
arterial chemoembolization with intra-arterial MTX combined with curettage is a safe and efficient
conservative method of treatment of endogenous CSP.

Keywords: Curettage, Endogenous Cesarean Scar Pregnancy (CSP), Methotrexate (MTX), Mifepristone,
Misoprostol, Uterine Artery Chemoembolization (UAE).

Introduction

Cesarean scar pregnancy (CSP) was described for the first time in 1978(Larsen and Solomon, 1978). It is
the rarest form of the ectopic pregnancies and is defined as the implantation of conceptus into a previous
cesarean section scar. The incidence of CSP has been estimated to range from 1:1800 to 1:2500
pregnancies, with a rate of 6.1% of all ectopic pregnancies in women with at least one cesarean section
(CS), and a rate of 0.15% for women with a previous CS (Timor-Tritsch et al, 2012 ).In past two decades,
the number of cesarean sections being done has increased worldwide. The cesarean delivery rate is
estimated to be 15% worldwide but in China almost half of all births are by CS, and possibly even more
than 70% of births in some hospitals (Litwicka and Greco, 2013).This together with the improved
knowledge and diagnostic tools has lead to the increased number of CSP being reported .The
pathophysiology of CSP in unclear but scar dehiscence and micro tubular defects in a cesarean scar has
been proposed to be the cause (Jurkovic et al, 2003). Transvaginal ultrasound is the standard diagnostic tool
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with a sensitivity of 86.4% (Rotas et al, 2006). CSP is potentially catastrophic and delayed intervention can
lead to increased maternal morbidity and mortality secondary to uterine rupture, severe life-threatening
hemorrhage and hysterectomy. The pregnancy should be terminated once the diagnosis is confirmed.

Vial et al proposed two types of CSP: endogenous CSP (CSP type 1) and exogenous CSP (CSP typell).
CSP type | is as a result of superficial implantation of the embryo on the cesarean scar which grows
towards the cervicoisthmic space or the uterine cavity. CSP type Il is a deep implantation of the embryo
into a cesarean scar defect infiltrating the uterine myometrium and bulging from the uterine serosa (Vial,
2000).

Because of the rarity of the condition, most CSPs in the literature are case reports or small case series and
the management is not universal. Various treatment strategies have been proposed but the most commonly
used include dilatation and curettage, systemic and local methotrexate, uterine artery embolization and CSP
mass excision by laparotomy, laparoscopy, or hysteroscopy. CSP type 11 is best managed surgically where
the CSP is excised and uterine scar defect repaired as conservative methods of treatment would lead to
uterine perforation and massive hemorrhage.CSP Type 1 on the other hand can be managed with a variable
amount of success rate with conservative methods of treatment. The purpose of this retrospective study was
to analyze the clinical data of patients with endogenous CSP treated in our hospital in the past 5 years, and
to evaluate and compare the feasibility, efficacy and safety of different treatment methods targeting CSP.

Figure 1. Transvaginal ultrasound in a 35 years old patient of a cesarean scar pregnancy (CSP typel) at
53days (germ, 28*16*25 mm) showing implantation of a gestational sac into the site of a previous
cesarean scar on the anterior wall of uterus with fetal cardiac acitivity seen in the uterine cavity.
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Materials and Methods

We performed a retrospective analysis of patients with CSP using records from the Department of
Obstetrics and Gynecology at the first affiliated hospital with Nanjing medical university for the period
between 1% January 2013 and 30" June, 2017. 273 patients were diagnosed with CSP during this period of
study, 74 patients were did not meet the inclusion criteria. This study was approved by The Ethics
Committee of our hospital. All patients were well informed on the benefits and risks of the treatment, likely
complications and a written informed consent was obtained before treatment.

The diagnosis of CSP was based on a history, presenting symptoms, physical examination, increased levels
of serum serum B-HCG and transvaginal ultrasound findings

The inclusion criteria were :A history of cesarean delivery; a history of amenorrhea and a positive urine
pregnancy test; Transvaginal ultrasound indicating a CSP  Type 1 and myometrial thickness
>3mm.Diagnosis of CSP was based on the criteria stipulated by Godin et al(1997): (1) an empty uterine
cavity; (2) an empty cervical canal; (3) presence of the gestation sac or mixed echo mass with or without
fetal cardiac activity in the anterior part of the uterine isthmus; (4) absence of or a defect in the myometrial
tissue between the bladder and the sac [4]. (5) High velocity with low impedance peritrophoblastic vascular
flow clearly surrounding the sac on Doppler ultrasound.

Exclusion criteria included patients referred to our hospital for further treatment after failed primary
treatment and patients diagnosed with CSP type 11.

Clinical information collected from all CSP patients includes maternal age, presenting symptoms, gravidity
and parity, gestational age, number of previous CS, the time interval between the last CS and current CSP,
serum B-HCG, and ultrasound findings (gestational sac/mass diameter, presence or absence cardiac activity
and myometrial thickness).

Choice of Treatment Methods

Specific treatment methods were chosen based of the type of CSP, myometrial thickness more than 3mm
and patient’s decision.The first group of patients(group A) were treated with bilateral uterine artery
chemoembolization with intra-arterial MTX combined with curettage .UAE was performed by experienced
interventional radiologists under local anesthesia within groin region. Using seldinger technique, the right
femoral artery was puncture and both uterine arteries were selectively catheterized using a 5F catheter.
Digital subtraction angiography of both internal iliac arteries was performed. 50mg of MTX was then
infused into each uterine artery, absorbable gelfoam particles were then immediately injected into each
uterine artery until completely occluded. After completing the procedure, the catheter and wire were
removed; hemostasis was achieved by compression of the access site for 30 minute and followed by
pressure bandaging. Patients' right lower extremities were immobilized for 12 h after embolization, pulses
were checked at the dorsalis pedis artery every hour and vascular complications were monitored for 72 hrs.
Dilatation and curettage of the uterus under ultrasound or hysteroscopic monitoring was performed 24-48hr
after UAE to remove CSP mass.

The second group of patients(group B) had pregnancy terminated with mifepristone 50mg twice a day
for 2days followed by curettage.600micrograms of misoprostol was given 4-6hours before curettage for
cervical ripening and intravenous drip of oxytocin to promote uterine contractions and expulsion of the
products of conception .Curettage was done under transabdominal ultrasound or hysteroscopic guidance
to remove retained products of conception and blood clot . A curette was inserted into the uterus through
the dilated cervix and was used to scrape the lining of the uterus and remove the pregnancy tissue. The
blood loss during curettage was recorded in both groups, massive hemorrhage blood loss >200ml on
curettage. The tissues samples after curettage were taken for pathological examination.
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A successful outcome was defined as a complete recovery with gradual decline of serum B-HCG levels and
resolution of CSP mass, with no severe complications like massive hemorrhage, uterine perforation , with
the preservation of the uterus and patients not requiring additional treatment.

Serum B-HCG levels were measured 24hrs after treatment, then every 2-3 days during admission and once
weekly until normal. Transvaginal ultrasound was done every 2 weeks to check the dynamics of CSP mass
till complete resolution.

All patients were monitored during hospitalization, and any complications and side effects during and after
treatment were recorded. The discharge criteria were as follows: no major complaint, no fever, vaginal
bleeding ceased or obviously less than normal menstrual bleeding for at least 2 days, gradual and steady
decline in serum B-HCG level, CSP mass found by ultrasound or the size of mass gradually decreasing.
First return of menses was recorded and the patients were instructed to be on an appropriate method of
contraception for at least one year. Patients were followed up for 3-6months.

We used SPSS 24.0 software (SPSS, Inc.) for statistical processing of the data. All data are represented as
meanz standard deviation (SD). The Mann Whitney test was used for intergroup comparison, a P value of
P<0.05 was considered statistically significant.

Results

From 1% January 2013 to 30" June 2017, 199 patients with endogenous CSP (CSP type 1) were managed in
our hospital. Patients were assigned into to 2 groups, 107 patients in group A underwent uterine artery
chemoembolization (UAE) followed by uterine curettage; 92 patients in group B were administrated
mifepristone and misoprostol followed by uterine curettage under hysteroscopic or transabdominal
ultrasound guidance.

Table 1.Clinical characteristics of patients with cesarean scar pregnancy at baseline *

Characteristics group A group B P valuey
Maternal age (years) 33.2345.07 33.03+5.00 0.993
Gravidity 3.96+1.5 4.10+1.48 0.509
Abortion 1.74+1.33 1.90+ 1.30 0.387
Gestational age (days) 49.95+11.30 50.34+9.59 0.994
Number of previous cesarean deliveries

1 84 76

2 23 16

Time interval between previous CS and present CSP(years) 5.92+3.71 6.33+4.23 0.467
Initial level of serum B-HCG (1U/L) 44995+41966 43211442751 0.998
Largest diameter of CSP mass (mm) 27.87+13.76 29.01+14.09 0.285

Abbreviations: CSP, cesarean scar pregnancy; CS, cesarean sections; f-HCG, beta human chorionic
gonadotropin..

« Data presented as mean + SD (range) or number (percentage) unless indicated otherwise

v Mann Whitney U test

The patients’ ages ranged from 22 to 44 years with a mean of 33.1+5.0years.All patients had a history of
lower-segment cesarean delivery. 160 patients had a history of 1 CS and 39 had a history of 2CS. The
interval between the last caesarean delivery and current CSP was 5.94+4.03 years(0.7-22years), 99 cases
had a fetal cardiac activity present on ultrasound(50 in group A and 49 in group B). The thickness of the
myometrium from the serosa to the gestational sac, as measured on ultrasound was 4.21+2.7 mm (3.0- 8.5
mm). The patients’ characteristics according to each method of treatment are provided in Table 1.
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Clinical Presentation

The presenting symptoms in this study included amenorrhea, irregular vaginal bleeding, and lower
abdominal pain. All patients had a history of amenorrhea, ranging between 28-97 days, with an average of
49.84+10.23 days. In the 199 cases, 105 cases (52.7%) presented with irregular vaginal bleeding, 4 cases
(0.2%) with abdominal pain, manifested as paroxysmal lower abdominal pain, 15 cases (7.5%) with both
irregular vaginal bleeding and abdominal pain and 75 cases (36.8%) had no symptoms, and CSP was
discovered on routine first trimester Ultrasound.

The levels of serum B-HCG level in all patients were increased at admission, ranging from 867-
229,1631U/L, with an average of 45,211.37 +44,590.711U/L. On transvaginal colour Doppler ultrasound a
gestational sac or mixed echo mass at the uterine lower segment incision scar was seen with the largest
diameter of 27.87+13.76mm for the group A and 29.01+14.09mm for group B.

Success Rate of Treatment

In group A, 7 cases had unsatisfactory decline in serum B-HCG and received additional treatment with
systemic MTX. The success rate was 93.5%.In group B, 2 cases had massive vaginal bleeding and had to
undergo subtotal hysterectomy, 20 cases due to persistent vaginal bleeding after curettage received
additional treatment of either systemic MTX,UAE, Laparoscopic resection , repeat Curettage or a
combination of these reatmnets.7 patients received blood transfusion. The success rate was 76.1%. The
success rate of group A was significantly higher that of group B (P=0.002).

Amount of Intraoperative Blood Loss

Intraoperative blood loss was 36.13+8.09 and 135.87+21.82 in group A and group B respectively. Patients
in group B had a higher intraoperative blood loss (P=0.007).

Percentage Decrease of Serum B-HCG after Treatment

The percentage decline of serum B-HCG_24hrs after treatment for groups A and B respectively was
(79.59+16.22) % and (62.47+£21.27) %. There were significant differences between group A and Group B
and all other groups (P<0.001).

Time for Return of Serum B-HCG Level to Normal

The time for recovery of serum B-HCG level levels to normal was 28.02+2.86(19-44) days for group A
and 34.62+2.64(14-68)days for group B. The difference in the 2 groups is statistically significant
(P<0.001).

Time for Return of Menses

The time of return of menstruation after treatment for the two groups was 29.27+1.47 (26-33) days and
31.53+6.52(26-91) days respectively. The difference in the two groups was statistically significant
(P=0.008).

Duration of Hospital Stay

The duration of hospital stay during treatment for group A and B was 8.95+3.27(3-28) and 8.08+4.66(1-
24), respectively. There was no statistically significant difference in any group (P=0.992).
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Time for Resolution of CSP Mass

The time for resolution of CSP mass after treatment for group A and B was_24.07+4.92 (17-42). 29.27+
5.52(4-90) .The CSP mass in Group A disappeared faster than group B, the difference was statistically
significant (P<0.0001).

Pathological Report

The histopathology examination of the lesion tissues taken from the all patients revealed degenerative
trophoblastic tissue and villi in the myometrium, consistent with the preoperative diagnosis of CSP.

No severe UAE-associated complication, including post-embolization syndrome were observed during
hospitalization. Mild lower abdominal pain and low grade fever continuing for several days was recorded
in all patients in who underwent UAE; which was controlled successfully with mild analgesics. Patients
outcome and results are summarized on Table 2 below.

Table 2.Patients outcome after treatmentx

Variable group A group B P valuey
(n=107) (n=92)

Intraoperative blood loss (ml) 36.1+8.09 135.87+21.82 0.007
Percentage decline of B-HCG in 24 hrs after treatment 79.7£16.22% 62.47+21.27 % 0.001
Duration of hospital stay (days) 8.27+5.0 8.08+4.66 0.992
Time for resolution of CSP mass (days) 24.07+4.92 29.27+5.52 0.0001
Time for normalization of serum -HCG(days) 28.2+2.86 34.62+2.64 0.0001
Time for resumption of menstruation (days) 29.27+1.48 31.5346.52 0.008
Success rate of treatment (%) 93.5% 76.1 0.002

Abbreviations: CSP, cesarean scar pregnancy; f-HCG, beta human chorionic gonadotropin.
» Data is given as mean + SD (range) or percentage unless indicated otherwise
v Mann Whitney U test

Discussion

The first case of scar preghancy was reported by Larsen and Solomon in 1978 and they proposed the
concept of scar pregnancy after cesarean section . Although cesarean scar pregnancy is considered a rare
form of ectopic pregnancy, it is gradually increasing in frequency. This can be attributed to the increasing
number of cesarean sections being performed, increasing knowledge and physician awareness of this
condition and improved use of transvaginal ultrasound imaging. Due to the relatively lower incidence, there
has been no standardized treatment plan for CSP. The pathogenesis of CSP is unclear, Jurkovic et al
hypothesized that the presence of uterine scar dehiscence and microtubular defects after cesarean deliveries
enables the conceptus to invade the myometrium hence CSP. Such defects can also develop as result of
trauma of other uterine surgery such as; curettage, myomectomy, metroplasty, hysteroscopy and even
manual removal of placenta. Recently Zhi-Da et al demonstrated that changes of endometrial receptivity in
local cesarean scar and the increased expression of decidual integrin B3 and Leukaemia inhibitory factor
(LIF) in the cesarean scar might be associated with embryo implantation in cesarean scar (Jurkovic et al,
2003, Seow et al, 2004, Zhi et al, 2017). Because the trend of cesarean delivery rate is upwards,
improvement of cesarean incision suturing techniques and paying more attention to the uterine cesarean
scar healing process are perchance the key to preventing cesarean scar pregnancies.

Cesarean scar pregnancy can occur in any woman of reproductive age with a history of cesarean section.
The age of onset reported in literature is 20-45 years old, and the gestational age at presentation is 5-
16weeks.The data of this study showed that the age of 199 patients ranged between 22-44years old, and the
gestational age was 4-14 weeks, which is consistent with literature. No reliable study has shown that the
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number of cesarean section has a positive correlation with the risk of CSP. Rotas et al reviewed 112 cases
of CSP, 52% of cases had a history of one Cesarean section, 36% had a history of 2 CS, and 12% had a
history of 3 or more CS, suggesting that the number of previous cesarean section is not related to the
occurrence of CSP (Rotas et al, 2006). In our study 160 cases (80.4%) had a history of 1 CS and 19.6%)had
2 previous CS.

CSP often presents with symptoms of irregular vaginal bleeding, abdominal pain or discomfort or just
amenorrhea. But few have no obvious history of amenorrhea or abdominal pain and are partially
misdiagnosed as intrauterine pregnancy in spontaneous abortion, medical abortion or curettage done for
abnormal vaginal bleeding. A literature search identified 751 cases of CSP, 13.6% had been misdiagnosed
as either spontaneous abortions in progress, cervical pregnancies or low intrauterine pregnancies (Timor-
Tritsch and Monteagudo, 2012). Rotas et al reported that 38.6% of the CSP patients presented with painless
vaginal bleeding after amenorrhea and 15.8% of the patients presented with both abdominal pain and
vaginal bleeding, 8.8% had no vaginal bleeding, only lower abdominal pain, 36.8% had no symptoms.CSP
was discovered found only on ultrasonic examination. Ash et al also reported that 37% of CSP patients
were asymptomatic. In this study, no patient meeting the inclusion criteria were misdiagnosed with either
spontaneous abortion or cervical pregnancy, however 18 patients excluded were misdiagnosed as
spontaneous abortion in peripheral facilities and were referred due to intractable hemorrhage to our hospital
for further management. 52.7% presented with irregular vaginal bleeding, 0.2% with abdominal pain,
manifested as paroxysmal lower abdominal pain,7.5% with both irregular vaginal bleeding and abdominal
pain and 36.8% had no symptoms. Therefore we suggest the importance of ruling out CSP in women with
a history of cesarean section during first trimester Ultrasound or once pregnancy is discovered.

The therapeutic objective for CSP is to eliminate the gestational sac, reduce the incidence of bleeding, and
preserve patient's fertility before the rupture of the uterus and massive hemorrhage. The currently
commonly used therapeutic methods reported in the literature include Dilatation and curettage, medical
therapy(systemic or local MTX), uterine artery embolization, resection by hysteroscopy, laparotomy or
laparoscopy .Newer techniques like Robotic assisted laparoscopic removal of CSP lesion and High-
intensity Focused Ultrasound Ablation (HIFU) have been reported with very high success rates but are not
common (Jiang et al,2012, Yan et al, 2015).Treatment plan should be individualized based on the
gestational age, fetal viability, myometrial defects, and clinical symptoms, and physician’s experience.
Generally, termination of pregnancy in the first trimester is strongly recommended, as expectant
management has a high risk of subsequent uterine rupture, massive bleeding, hysterectomy and life-
threatening complications (Timor-Tritsch et al, 2000).

UAE is a minimally invasive procedure that is accepted as a conservative and effective treatment method
for various obstetric and gynecological conditions. Conventionally, uterine curettage alone is considered
unfit as a principal therapeutic choice for CSP due to the danger of causing uterine perforation and heavy
hemorrhage, as the uterine scar tissues are fragile thin layers, easily bleeding and have weak contraction
function. A recent review demonstrated UAE and uterine curettage used alone for treatment of CSP had a
complication rate of 80% and 63% respectively(Vial et al, 2003) .UAE in combination with dilatation and
curettage has been reported to reduce this complication rate, this combination is likely to decrease blood
supply at uterine scar tissues, thus preparing for further uterine curettage. In this study, patients in group A
were initially treated with UAE followed by uterine curettage. A high dose of MTX 100mg was used to
speed up the necrosis of the gestational sac, enabling complete resolution to occur before the gelfoam
particles are absorbed. Gelfoam particles are absorbed naturally 14-21 days later, so that the circulation to
the uterus is reestablished and uterine function is restored(Yang et al, 2016) From our experience, curettage
can be used as an additional treatment after UAE and the interval between curettage and UAE should not
be too long so as to reduce chances of the reabsorption of embolic agent and reestablishment of blood
supply to the uterine arteries.
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All patients in this study underwent curettage under trans abdominal ultrasound guidance or hysteroscopy
guidance 24-48 hours after UAE. The blood loss during curettage ranged from 5-250ml. 6 patients had an
intraoperative blood loss of more than 100 ml, 7 patients received MTX 5-9 days after curettage due to
unsatisfactory decline in serum B-HCG. Postoperative pathology report after curettage showed that the
trophoblastic tissues degenerated and lost their invasive ability after UAE. The success rate of this protocol
was 93.7% which is less compared to other studies with smaller numbers by Yan Huang et al(31 patients)
and Zhang XB et al(19 patients) who reported 100%success rate (Zhang et al, 2012, Yan et al, 2015).

Mifepristone is a competitive progestogen receptor antagonist and it is commonly combined with
misoprostol usually for medical abortion in first trimester. In this study, mifepristone combined with
misoprostol was given before curettage to enhance apoptosis and necrosis of the trophocytes and stimulate
uterine contraction and expulsion of products of conception.

Curettage was done under ultrasound or hysteroscopic guidance after two days of mifepristone. This
protocol was associated with more complications like massive blood loss, blood transfusion and
hysterectomy and additional treatment was required in 20 patients. 2 cases had massive vaginal bleeding of
>1000ml and had to undergo subtotal hysterectomy. 20 cases, due to persistent vaginal bleeding after
curettage received additional treatment of either systemic MTX,UAE, laparoscopy , repeat curettage or a
combination of these reatmnets.

7 patients received blood transfusion .The complications rate was 23.9% , which is much less compared to
61.9% complication rate reported in a literature review where 305 women were treated with dilatation and
curettage alone as first line treatment(Timor-Tritsch and Monteagudo 2012). This implies that use of
mifeprisone prior to curettage might reduces blood loss and other complications as it causes necrosis and
degeneration of the trophoblastic villi.

From this study we can summarize that though there is no difference in the duration of hospital stay
between the two groups, UAE +curettage resulted in lesser intraoperative blood loss, faster resolution of
CSP mass and faster return of B-HCG levels to normal and lesser time for return of menses compared with
mifepristone+misoprostol+Curettage. UAE + curettage has a higher success rate, lesser complications,
higher chances of fertility preservation compared with mifepristone+ misoprostol+ curettage.

The present study did however have some limitations such as a small sample size due to the low frequency
of CSP, but with the rising incidence of cesarean delivery worldwide more cases of CSP are expected to be
seen in tertiary centers. We therefore suggest a prospective, multicenter Randomized Control Trial aiming
to evaluate and compare UAE and curettage with medical treatment and curettage in order to establish
standardized protocol.

In conclusion, from the present study emphasize 4 important points;(1) the necessity of first trimester
ultrasound screening to rule out CSP in women with a history of cesarean delivery (2)The importance of
classifying CSP into subtypes so as to optimize and individualize treatment and (3) to avoid blind curettage
in CSP patients because of the high risk of uterine perforation and excessive bleeding, instead ultrasound
or hysteroscopic guidance is recommended, (4)UAE combined with curettage is safer and has more
efficacy than mifepristone+misoprostol+curettage and we recommend it for treatment of CSP Typel,
however further research is warranted.
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