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Abstract: Purpose: To assess clinical outcomes related to conservative management of women with cesarean scar 
pregnancies (CSPs), specifically through uterine artery embolization (UAE) with local and systemic methotrexate 
(MTX) treatment (UAE-MTX), or ultrasound-guided local and systemic MTX treatment (USG-MTX). Methods: Forty-five 
patients with CSP were randomly allocated to receive UAE-MTX (n = 24) or USG-MTX (n = 21). Participants’ clinical 
outcomes were compared, and clinical characteristics of failed cases were evaluated relative to successful cases. 
Results: The 2 groups were similar in clinical characteristics, success rate (83.3% cf. 80.9%), time to normalization 
of serum beta (β) human chorionic gonadotropin (β-hCG), and percentage of patients receiving multiple doses of 
systemic MTX. However, within the failed cases, the percentages of patients with gestational sac > 5 cm (87.5%), or 
type II CSP (75.0%) was significantly higher than in the successful cases (13.5% and 18.9%, respectively; P < 0.001, 
both), without regard to treatment group. According to the logistic regression model, a gestational sac diameter > 
5 cm or type II CSP were independent risk factors for failed CSP management (gestational sac > 5 cm: OR 51.87, 
95% CI 3.48-775.91, P < 0.01; type II CSP: OR 15.54, 95% CI 1.25-193.36, P < 0.05). Conclusion: The conservative 
treatments UAE-MTX and USG-MTX were similarly effective in treating CSP patients. Either treatment was likely to 
fail for CSP patients with gestational sac > 5 cm or type II CSP.
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Introduction

Cesarean scar pregnancy (CSP) is a rare ecto-
pic pregnancy in which the embryo implanted in 
a scar from previous Cesarean section. The 
incidence of CSP ranges from one in 1800 to 
one in 2216 pregnancies [1-3]. The Cesarean 
scar is usually located at the lower segment of 
the uterus, where a thin layer of myometrium is 
supported by a rich blood supply. If a CSP is 
allowed to grow without interruption, life-threat-
ening uterine rupture and severe hemorrhage 
are likely [4]. The etiology of CSP is not fully 
known, but injuries to the uterine myometrium 
and endometrium have been implicated [4]. 

There is no consensus on the management of 
CSP. An invasive intervention, such as excision 

of the gestational sac through elective laparoto-
my, can reduce recurrence but the large wound 
will affect the patient’s fertility, with the possi-
bility of post-operative adhesion and a long 
recovery [5, 6]. Other invasive options, such as 
wedge resection and laparoscopic repair, can 
also lead to loss of fertility and tissue adhesion 
[6, 7]. Traditional management with curettage 
and suction of a CSP is usually dangerous 
because blood loss is difficult to control [8, 9], 
and if uncontrolled bleeding occurs, hysterec-
tomy is usually required [9]. 

CSP can be diagnosed with ultrasound and 
magnetic resonance imaging before severe 
complications occur, allowing conservative 
(non-surgical) management. This is especially 
important for young women who want to keep 
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their fertility. Some reports have suggested 
that systemic administration of methotrexate 
(MTX), an antifolate commonly applied in medi-
cal management of choriocarcinoma and ecto-
pic pregnancies [10, 11], can directly destroy 
the trophoblasts of the embryo. However, sys-
temic MTX has a relatively high rate of associ-
ated massive bleeding and more incidence of 
abdominal or pelvic pain, and laparotomy is 
usually required in failed cases and not a favor-
able option for ectopic pregnancy [3, 12, 13]. 
Given the low efficacy of systemic MTX, local 
MTX administration may be more advanta-
geous in CSP management. It has been report-
ed that uterine artery embolization (UAE) and 
ultrasound-guided MTX injection can efficiently 
manage several other types of ectopic pregnan-
cies [11].

Investigations regarding optimal treatment for 
CSP are limited, largely due to its rarity and 
small samples sizes. During 6 years of clinical 
practice, we recruited 45 patients with CSP for 
the present study. We prospectively analyzed 
the efficacy of UAE with local and systemic MTX 
treatment (UAE-MTX), and ultrasound-guided 
local and systemic MTX treatment (USG-MTX), 
for CSP patients. 

Materials and methods

Recruitment of patients

The Institutional Review Board of Xijing Hospital 
approved this study. Between July 2008 and 
January 2014, 45 patients with CSP were 
recruited from the departments of Obstetrics 
and Gynecology of Xijing Hospital, Fourth 
Military Medical University, and General 
Hospital of the People’s Liberation Army, 
Chengdu Military Region, China. 

Included in the study were patients with CSP 
who were hemodynamically stable and eligible 
for conservative treatment, not willing to have 
expecting surgical therapy, and available for 
follow-up. Acceptance into the study did not 
depend on patients’ initial serum β-human cho-
rionic gonadotropin (β-hCG) levels or presence 
of fetal cardiac activity. Excluded were patients 
with acute severe blood loss (hemoglobin < 6 
g/dL) or hypovolemic shock; patients with clini-
cally established renal failure (creatinine > 150 
mmol/L), active pelvic infection or clotting dis-
orders; patients with moderate or severe 

abdominal pain; those who could not comply 
with follow-up; or patients requesting surgery.

Patients who met the criteria of inclusion were 
randomized into two groups according to a ran-
domization list, generated by a random number 
generator with the help of a statistician. 
Patients of the 2 treatment groups received 
UAE with local and systemic MTX injection (UAE-
MTX; n = 24), or ultrasound-guided local and 
systemic injection of MTX (USG-MTX; n = 21), 
respectively. Each participant provided written 
informed consent.

Diagnosis of CSP

All patients had a history of amenorrhoea and 
prior caesarean section. Transvaginal ultra-
sound was performed using a high-frequency 
transvaginal probe on a General Electric Logiq 
3 ultrasound machine (GE Medical Systems, 
USA). Diagnosis of CSP was based on sono-
graphic and Doppler flow findings in accordance 
with criteria described previously [14]: an empty 
uterus and cervical canal; the gestational sac 
located in the anterior of the uterine isthmus, 
with a diminished myometrial layer between 
the bladder and the sac; and a discontinuity in 
the anterior wall of the uterus, shown on a sag-
ittal view of the uterus when the direction of the 
ultrasound beam runs through the amniotic 
sac. The concentration of β-hCG levels was not 
a criterion of diagnosis. Sonographic results 
were confirmed by two experienced gynecologi-
cal sonographers. A detailed medical history of 
each individual patient was recorded. 

Protocol of treatment

The 24 UAE surgeries procedures in the UAE-
MTX group were conducted by experienced 
radiologists with at least 2 years clinical experi-
ence in interventional therapy, performed as 
similarly described in reports by Hehenkamp et 
al. [15]. Generally, catheters were placed at the 
uterine artery and 25 mg of MTX was injected 
bilaterally into uterine artery before the embo-
lism procedure. The embolization was per-
formed using gelatin sponge particles 
(Hangzhou Alicon Medical, Zhejiang, China). 

The 21 women in the USG-MTX treatment group 
receive ultrasound-guided local injection with 
MTX (1 mL of a 25 mg/mL solution) into the 
gestational sac; performed by a group of gyne-
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Table 1. Protocols of treatment regimens
Evaluations Treatment

Pretreatment Serum β-hCG, complete blood count, liver and kidney function tests, blood type None

Day 1 Serum β-hCG MTX (1 mL, 25 mg/mL) local injection guided by ultrasound or UAE with local injection of MTX (1 mL, 25 mg/mL)

Day 4 Serum β-hCG None

Day 7 Serum β-hCG, ultrasound evaluation If β-hCG < 15% between days 4 and 7: MTX 50 mg/m2 IM 

Day 14 Serum β-hCG, ultrasound evaluation If β-hCG plateaued or increased: MTX 50 mg/m2 IM
IM, intramuscular.
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cologists with more than 2 years training in 
ultrasound imaging. The ultrasound-guided 
puncture without analgesia or anesthesia was 
performed using a technique that has been 
described previously [11, 16]. The movement of 
the 16-gauge ovarian cyst puncture needle 
(M236848, Xihuayi Beijing Science and 
Technology, China), guided by a transvaginal 
ultrasonography probe, was monitored on a 
screen. 

The day of either UAE or ultrasound-guided 
local injection of MTX was considered as the 
first day of this regimen. In accordance with the 
American Congress of Obstetricians and 
Gynecologists (ACOG) guidelines [17] (Table 1), 
β-hCG levels were remeasured on days 4 and 7. 
If β-hCG levels decreased by 15% or more, the 
measurement was repeated weekly. Another 
dose of systemic MTX (50 mg/m2 body surface 
area, intramuscularly) was administrated if 
serum β-hCG levels failed to decrease 15% 
between days 4 and 7. More systemic MTX was 
administered during the entire follow-up period 
if serum β-hCG levels plateaued or increased. 
Hence, during follow-up, patients in both groups 
received systemic MTX injection(s) after day 1. 
Patients were followed until serum β-hCG titers 
declined to less than 20 mIU/mL. Failed cases 
were defined as after either UAE-MTX or USG-
MTX and necessary systemic MTX treatment, 
patients showed no resolution of hCG or no dis-
appearance of gestational sac. Patients of 
either group who failed the medical treatment 
were admitted to surgery. 

SPSS, Chicago, IL, USA). For continuous vari-
ables, data are expressed as mean ± standard 
deviation if normally distributed, and Student’s 
t-test was performed for comparison between 
groups. Non-normally distributed variables are 
expressed as median (range) and their compar-
isons were made through a non-parametric test 
(Mann-Whitney U test). Categorical data are 
expressed as number (percentage) and com-
pared by chi-squared test. The risk factors of 
failed management of CSP were determined by 
logistic regression and shown as odds ratios 
(OR) and 95% confidence intervals (CI). Clinical 
characteristics including age, gestational age, 
symptoms, prior caesarean deliveries, time 
since last caesarean delivery, β-hCG level 
before treatment, diameter of the gestational 
sac (≤ 5 or > 5 cm) and types of CSP (type I and 
type II), were introduced into the logistic regres-
sion model to identify risk factors associated 
with failed management. P < 0.05 was consid-
ered statistically significant.

Results

Clinical characteristics of the two groups

During the entire study period, 21 624 women 
gave birth via Cesarean section at our centers. 
Among them, 75 patients received diagnoses 
of CSP; hence, the incidence of CSP was 0.35%. 
Sixty-two women fulfilled the criteria for receiv-
ing conservative management, and after exclu-
sion of those who did not satisfy the inclusion 
criteria of the study, 46 patients were recruited. 
One participant was lost to follow up. Therefore, 

Figure 1. Flow chart of enrollment of participants in this study.

Evaluation of clinical out-
comes

The definition of treatment 
success was complete  
disappearance of the ges-
tational sac with normal 
uterine cavity, as shown  
by transvaginal ultrasound, 
and complete normaliza-
tion of serum β-hCG during 
follow-up. 

Data analyses

All analyses were done with 
two-sided tests using SPSS 
software (version 16.0; 
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45 participants were enrolled, and 45 finished 
the follow-up (Figure 1). 

Among the 45 participants, 24 received UAE 
with local MTX injection (UAE-MTX group), and 
21 patients received ultrasound-guided local 
injection of MTX (USG-MTX group). The median 
follow-up period of all participants was 3.8 
weeks (range, 2 to 7 weeks). During the follow-
ing up, the serum β-hCG titer, ultrasound exam-
ination, and menstrual periods were recorded. 

The mean age of patients in the UAE-MTX group 
was 29.96 ± 4.14 years, and the mean age of 
patients receiving USG-MTX was 29.52 ± 4.88 
years (Table 2). In the UAE-MTX and USG-MTX 
groups, 5 (23.8%) and 6 (25.0%) patients, 
respectively, had more than one cesarean sec-
tion. The patients’ ages and number of prior 

cesarean deliveries were similar between the 
two groups (P > 0.05). Furthermore, the time 
since the last cesarean delivery, symptoms, 
serum β-hCG prior to treatment, diameter of 
the gestational sac, and types of CSP were also 
not significantly differ between the two groups 
(P > 0.05). 

Clinical outcomes of the two groups

Among the 24 patients in the UAE-MTX group, 
the gestational sac was removed in 20 patients 
(83.3%), and in 17 patients (80.9%) the gesta-
tional sac was successfully removed (Table 3). 
The success rates of the 2 patient groups were 
similar (P = 0.569). The time required for 
patients’ serum β-hCG titer to decline to nega-
tive for patients in the UAE-MTX group (27.6 ± 
7.4 d) was also comparable to that of the USG-

Table 2. Clinical characteristics of the patients
UAE-MTX USG-MTX P

Number of subjects 24 21
Age, y 29.96 ± 4.14 29.52 ± 4.88 0.689
Prior caesarean deliveries 1 18 (75%) 16 (76.2%) 0.926

> 1 6 (25%) 5 (23.8%)
Time since last caesarean delivery, mo ≤ 2 0 (0%) 1 (4.8%) 0.385

13-120 21 (87.5%) 19 (90.5%)
> 20 3 (12.5%) 1 (4.8%)

Gestational age, d 51.9 ± 2.9 49.3 ± 2.4 0.342
Symptoms Asymptomatic 7 (29.2%) 5 (23.8%)

Abdominal pain 12 (50%) 12 (57.1%)
Vaginal bleeding 9 (37.5%) 8 (38.1%)

β-hCG level before treatment, mIU/mL ≤ 5000 0 (0%) 0 (0%) 0.533
5000-50000 23 (95.8%) (100%)
> 50000 1 (4.2%) 0 (0%)

Diameter of the gestational sac, cm ≤ 5 18 (75.0%) 15 (71.4%) 0.787
> 5 6 (25.0%) 6 (28.6%)

Types of CSP Type I 17 (70.8%) 15 (71.4%) 0.965
Type II 7 (29.2%) 6 (28.6%)

Presence of fetal cardiac activity No 16 (66.7%) 16 (76.2%) 0.528
Yes 8 (33.3%) 5 (23.8%)

All data are presented as mean ± standard error of the mean or number (percentage).

Table 3. Clinical outcomes of patientsa

UAE-MTXb USG-MTXc P 
Success rate, n (%) 20 (83.3%) 17 (80.9%) 0.569
Time for normalization of β-hCG level, d 27.6 ± 7.4 26.1 ± 8.4 0.531
Patients receiving multiple doses of systemic MTX 7 (29.2%) 5 (23.8%) 0.746
aAll data are presented as mean ± standard deviation or number (percentage); bn = 24; cn = 21.
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MTX group (26.1 ± 8.4 d). The number of 
patients who received multiple doses of sys-
temic MTX in the UAE-MTX group (7, 29.2%) 
was similar to that of the USG-MTX group (5, 
23.8%). In 8 failed cases, we performed laparo-
scopic resection of the scar along with removal 
of the gestational products.

Clinical characteristics of the successful and 
failed cases 

To understand which factors determine the 
success of conservative management of 
patients with CSP, the clinical characteristics 
between successful and failed cases were 
compared (Table 4). We found no significant 
differences in age, number of prior cesarean 
sections, time from last cesarean delivery, ges-
tational age, patients’ symptoms, initial serum 
β-hCG titer, presence of fetal cardiac activity, or 
percentage of patients receiving multiple doses 
of systemic MTX between the successful and 
failed cases. 

The treatments did not differ significantly in 
success rates: among 37 successful cases 
were 20 (54.1%) in the UAE-MTX group, and 17 
(45.9%) in the USG-MTX group. For the 8 failed 
cases, 4 (50%) were in the UAE-MTX group, and 
4 (50%) were in the USG-MTX group. 

Among the failed treatment cases, 87.5% (7 
patients) had gestational sacs with diameters 
> 5 cm, while this rate was only 13.5% (5 
patients) for the successful cases (P < 0.001). 
In addition, 6 of the 8 failed cases had type II 
CSP (75.0%), while only 7 patients of the 37 
successful cases had type II CSP (18.9%, P < 
0.001). 

Determination of risk factors for failed man-
agement

A logistic regression model was applied to 
determine the risk factors for failed conserva-
tive management of CSP (Table 5). A gestation-
al sac diameter > 5 cm and type II CSP were 

Table 4. Clinical characteristics of successful and failed management cases
Successful Failed P

Number of subjects 37 8
Age, y 29.6 ± 4.5 30.4 ± 4.4 0.590
Prior caesarean deliveries 1 29 (78.4%) 5 (62.5%) 0.382

> 1 8 (21.6%) 3 (37.5%)
Time since last caesarean delivery, mo ≤ 12 1 (2.7%) 0 (0%) 0.544

13-120 32 (86.5%) 8 (100%)
> 120 4 (10.8%) 0 (0%)

Gestational age, d 50.4 ± 3.0 51.9 ± 2.9 0.737
Symptoms Asymptomatic 12 (32.4%) 0 (0%) 0.062

Abdominal pain 16 (43.2%) 8 (100%)
Vaginal bleeding 14 (37.8%) 3 (37.5%)

β-hCG level before treatment, mIU/mL ≤ 5000 0 (0%) 0 (0%) 0.178
5000-50000 37 (100%) 7 (87.5%)
> 50000 0 (0%) 1 (12.5%)

Diameter of the gestational sac, cm ≤ 5 32 (86.5%) 1 (12.5%) 0.000*
> 5 5 (13.5%) 7 (87.5%)

Type of CSP Type I 3 0 (81.1%) 2 (25.0%) 0.000*
Type II 7 (18.9%) 6 (75.0%)

Treatment modalities UAE with MTX 20 (54.1%) 4 (50%) 0.569
Ultrasound-guided MTX 17 (45.9%) 4 (50%)

Fetal cardiac activity No 28 (75.7%) 4 (50%) 0.202
Yes 9 (24.3%) 4 (50%)

Received multiple doses of systemic MTX No 28 (75.7%) 5 (62.5%) 0.661
Yes 9 (24.3%) 3 (37.5%)

All data are presented as mean ± standard error of the mean, or number (percentage).
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found to be independent risk factors of failed 
treatment (respectively, OR 51.97, 95% CI 3.48-
775.91, P = 0.004; and OR 15.54, 95% CI 1.25-
193.36, P = 0.033, where OR is the odds ratio, 
and CI is the confidence interval). 

Discussion

In this study, the efficacy of two strategies of 
conservative management of CSP was 
assessed. The clinical outcomes of these two 
modalities for managing CSP were similar, with 
success rates of 83.3% and 80.9%, respective-
ly.We also found that patients with a relatively 
large gestational sac (> 5 cm in diameter) or 
type II CSP were much more likely to have an 
unsuccessful outcome.

Systemic intramuscular MTX was previously 
reported as a treatment option for CSP patients. 
Haimov-Kochman et al. [18] reported two cases 
of CSP who were successfully managed by 
intramuscular MTX, with complete disappear-
ance of the gestational sacs. However, in that 
study the time to β-hCG normalization (5 and 8 
weeks) was much longer than in our study (with-
in one month). This may be due to the low con-
centration of MTX at lesions after systemic 
administration. Some researchers have further 
suggested that systemic MTX may be effective 
for CSP patients with β-hCG < 5000 mIU/mL, 
but less effective for those with higher serum 
β-hCG concentrations [3]. 

Selective UAE was initially developed to control 
massive hemorrhage in various gynecological 
disorders [19]. Recently, direct administration 
of MTX to the gestational mass after bilateral 
UAE has proved to be an effective conservative 
management strategy for patients with CSP 
[20]. Sugawara et al. [21] reported three cases 
of CSP that were successfully managed by UAE 
and direct injection of MTX to the gestational 
mass and surrounding myometrium; systemic 
MTX was also administrated when β-hCG nor-
malization was not satisfied. Another case 
report showed that systemic MTX administra-
tion, bilateral UAE, and local injection of potas-

centration of MTX at the target tissue could 
increase 9- to 68-fold than that of the concen-
tration when using systemic administration, 
and the potency of MTX can improve 2- to 
22-fold [6]. In addition, the blood flow of the tar-
get tissue declined because of UAE, which fur-
ther resulted in a delayed reduction of MTX 
concentration [4]. 

Ultrasound-guided local administration of MTX 
has been presented as therapy in several case 
reports. A 40-year-old woman was diagnosed 
as CSP after receiving in vitro fertilization and 
embryo transfer [22]. Intra-amniotic adminis-
tration of MTX under USG showed excellent 
results, as the β-hCG declined from 23 328 
mIU/L to 8 mIU/L within 2 months [22]. Another 
two CSP patients with viable embryos were 
reported as successfully managed by ultra-
sound-guided local administration of MTX and 
systemic MTX [23]. Jurkovic et al. [1] reported a 
71% success rate of medical treatment for 7 
CSP patients using transvaginal ultrasound-
guided MTX administration. 

Thus, USG-MTX injection appears to be an 
excellent treatment option for CSP patients. In 
the present study, both UAE-MTX and USG-MTX 
therapy showed satisfactory results. Multiple 
doses of systemic MTX were administrated 
when the reduction of β-hCG was not satisfied. 
By combining local and systemic MTX, we 
obtained high success rates (83.3% and 
80.9%).

Most published case reports of CPS have con-
cerned the successful management of patients 
with a gestational sac less than 3 cm. Limited 
information is available regarding conservative 
management of CSP patients with a gestation-
al sac larger than 5 cm. Here, we report that of 
8 failed cases, 7 (87.5%) were patients with a 
gestational sac > 5 cm, and of the 12 patients 
with a gestational sac this large, only 5 (41.7%) 
were successfully managed by conservative 
medical treatment. Our findings show that a 
gestational sac > 5 cm in CSP is an indepen-

Table 5. Risk factors for failed management of CSP
OR 95% CI P

Diameter of gestational sac > 5 cm 51.97 3.48-775.91 0.004
Type II CSP 15.54 1.25-193.36 0.033

sium chloride was an effective meth-
od for treating one patient with CSP 
[20]. Through selective UAE, MTX can 
work directly on the gestational sac, 
with high local concentration and 
activity. Hence, through UAE the con-
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dent risk factor for the failure of conservative 
treatment.

Two distinguishable types of CSP have been 
reported by Vial et al. [6]. Type I is characterized 
by a gestational sac implanted on the prior 
scar, progressing towards the cervicoisthmic 
region or towards the uterine cavity. Type I can 
sometimes harbor a viable fetus, but there is 
high risk of massive bleeding. The gestational 
sac in type II has implanted at the post-cesare-
an section defect, with progression towards the 
bladder or abdominal cavity. A type II CSP is 
more dangerous than type I, because the likeli-
hood of life threatening bleeding and rupture is 
greater. Because CSP is so rare, reports that 
compare the efficacy of conservative treatment 
of the two types are limited. In the present 
study, we found that among 8 failed cases, 6 of 
them (75.0%) presented as type II CSP. Among 
all 13 cases of type II CSP, only 7 (53.8%) were 
successfully managed by conservative treat-
ment, either by UAE-MTX or USG-MTX. According 
to our analysis, type II CSP is an independent 
risk factor for failed conservative medical man-
agement of CSP. 

There have been only a handful of case reports 
that describe the management of CSP. Here, 
we investigated a relatively large population of 
CSP cases over a 6-year study period. The 
majority of these patients were successful 
managed by conservative medical treatment. 
To our knowledge, this is the first report sug-
gesting that a gestational sac > 5 cm and type 
II CSP are significant factors contributing to the 
failure of conservative treatment. 

A possible limitation of this study is that disap-
pearance of the gestational sac was not includ-
ed in the follow-up. Another limitation is that no 
follow-up of future pregnancy status was per-
formed. This is partly due to the one-child policy 
in China; most women do not plan to get preg-
nant. Hence, the preservation of reproductive 
function cannot be assessed in this study. 

Conclusions

In summary, although the optimal method to 
manage CSP is not definitive, our results indi-
cate that the two conservative medical treat-
ment we used were associated with a high suc-
cess rate, especially for those with a gestation-
al sac < 5 cm and type I CSP. It is important to 

emphasize that conservative medical treat-
ments are not favorable for CSP patients with 
gestational sac > 5 cm and type II CSP.
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