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Abstract 

Background: Cesarean scar pregnancy is a complicated and potentially life-threatening type of ectopic pregnancy. 
This study reports two women with cesarean scar pregnancy who were successfully treated with systemic metho-
trexate administration, and two other women who needed local re-administration of methotrexate after systemic 
injection.

Case presentation: Four Iranian pregnant women aged 29–34 years who were between 5  to 7 gestational weeks 
with cesarean scar pregnancy diagnosis are described. After a single dose of systemic methotrexate injection, the level 
of serum beta-human chorionic gonadotropin decreased in two of the women, while fetal activity was observed in the 
other two women. In the latter patients, methotrexate was injected under transvaginal ultrasound guidance into the 
gestational sac. As a result, the serum beta-human chorionic gonadotropin level first increased and then decreased in 
these patients. During the follow-up period, all the patients were stable and no complications were observed. Serum 
beta-human chorionic gonadotropin levels reached the non-pregnancy range from 4 to 9 weeks after treatment.

Conclusion: When diagnosed at early gestation, cesarean scar pregnancy can be treated successfully with metho-
trexate administration alone. The clinicians should be aware that the beta-human chorionic gonadotropin level may 
initially increase after methotrexate injection in some patients. However, the final outcome will be promising if the 
patients remain stable.
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Background
Cesarean scar pregnancy (CSP) is a complicated and 
potentially life-threatening type of ectopic pregnancy. It 
is estimated that CSP comprises 0.04–0.05% of all preg-
nancies [1, 2]. With the increased number of cesarean 
deliveries and the widespread use of ultrasound (US) in 
early pregnancy, the incidence of CSP is increasing [2]. 
Two types of CSP have been defined. Type I (endogenic 
type) is characterized by a gestational sac implanted in 

the scar that progresses towards the uterine cavity. Type 
II (exogenic type) is a deep implantation that mainly 
grows towards the abdominal cavity. Type II is associated 
with early uterine rupture and vaginal bleeding [3].

Various medical and surgical treatments including 
expectant management, systemic methotrexate (MTX), 
local MTX, dilation and evacuation (D&E), uterine artery 
embolization, hysteroscopy, and laparoscopy are cur-
rently used for the management of CSP [4].

Methotrexate (MTX) is an antimetabolite drug that has 
been used in the treatment of molar and ectopic preg-
nancies, including CSP [3]. Here, we describe our expe-
riences of four women with CSP who were successfully 
treated by systemic MTX administration or a combina-
tion of systemic and local MTX administration. In this 
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study, the criteria for the diagnosis of CSP using trans-
vaginal ultrasound (TVU) were an empty uterine cavity, a 
placenta or pregnancy sac implanted in the cesarean scar 
site, a pregnancy sac filling the niche of the scar, a thin 
layer (1–3  mm) of myometrium or its absence between 
the pregnancy sac and the bladder, a closed cervix and an 
empty cervical canal, a fetal pole with or without cardiac 
activity, and the presence of a prominent and at times 
rich vascular pattern in the area of a cesarean section scar 
with a positive pregnancy test [3].

Case presentation
Case 1: A 31-year-old Iranian woman, gravida 2, para 1, 
with a history of cesarean section (7  years before) was 
referred to a prenatal clinic for first-trimester screening. 
She had conceived by an intrauterine insemination (IUI) 
cycle. Abdominal ultrasonography was performed, and 
since a gestational sac was located lower than the nor-
mal position in her uterine cavity, CSP was suspected. A 
transvaginal ultrasound revealed a blighted ovum with 
a 6 mm gestational sac. She was asymptomatic, and her 
vital signs were stable. Her serum beta-human chorionic 
gonadotropin (β-hCG) level was 7000 IU/L. After evalu-
ating her renal and liver function tests, one dose of sys-
tematic MTX (50 mg/m2) was administered. The serum 
β-hCG level decreased from 7000 to 4900  IU/L after 
4  days. During the follow-up period, the β-hCG level 
decreased continuously. After 1  week, vaginal bleeding 
occurred and the remnants of pregnancy were expelled. 
Four weeks after MTX administration, the serum β-hCG 
level reached the non-pregnancy range. No complica-
tions occurred during the treatment.

Case 2: A 34-year-old Iranian woman with a history 
of cesarean section (8  years before) was referred to our 
hospital for prenatal care. She had conceived with an 
in  vitro fertilization (IVF) cycle. With abdominal ultra-
sound imaging, CSP was suspected due to the improper 
location of the gestational sac. This was confirmed using 
TVU. The gestational sac was measured to be 10  mm, 
showing that the gestational age was 6 weeks. The serum 
β-hCG level was 19,000 IU/L. Her vital signs were stable, 
and she was asymptomatic. The patient was hospital-
ized for management, and liver and renal function tests 
were performed. The patient was counseled for medical 
and surgical management and opted for medical man-
agement. After obtaining informed consent, one dose 
of 60 mg systemic MTX was administered and repeated 
48  hours later. Four days later, her serum β-hCG level 
reached 29,000  IU/L, and cardiac activity was observed 
on TVU. For this reason, 0.3 cc KCl was injected into the 
embryo. Then, 30  mg of MTX was injected transvagi-
nally into the gestational sac. Twenty-four hours later, 
the serum β-hCG level increased to 45,000 IU/L. As she 

remained clinically stable, we decided to follow her up 
with serial serum β-hCG measurements. Four days later, 
her serum β-hCG level reached 32,000 IU/L and she was 
discharged. Her serum β-hCG values were measured 
weekly. Nine weeks later, the serum β-hCG reached the 
non-pregnancy range. Side effects of MTX administra-
tion were not observed. Serial ultrasound assessments 
revealed a persistent 15 mm mass (including blood clots 
and fragments of decidualized tissue and secretory endo-
metrium) in the cesarean scar, which was removed by 
hysteroscopy.

Case 3: A 29-year-old Iranian woman, gravida 3, with 
a history of one miscarriage in the sixth week of preg-
nancy and a history of cesarean section (4 years before) 
was referred to our hospital for routine pregnancy ultra-
sonography. The gestational age based on the last men-
strual period was 7 weeks. An abdominal ultrasound scan 
suggested CSP with a fetal pole lower than the normal 
position with a gestational age of 6 weeks. TVU revealed 
CSP with a blighted ovum, and the β-hCG level was 
11,000  IU/L. The patient did not have vaginal bleeding, 
abdominal pain, or discomfort. After consultation with 
the patient and her husband about the management, her 
vital signs were checked and kidney and liver function 
tests were performed. Afterward, she received 50  mg/
m2 of systemic MTX. Four days later, the β-hCG level 
reached 10,000  IU/L. Seven days later, the β-hCG level 
decreased to 7500  IU/L. The patient had spotting but 
remained stable. The β-hCG level was checked weekly. In 
the sixth week, the β-hCG level decreased to less than 10 
and the pregnancy remnants (approximately 2 cm) were 
removed by hysteroscopy.

Case 4: A 33-year-old Iranian woman, gravida 3, para 2, 
live 2, with a history of cesarean section (6 years before) 
whose last menstrual period was 5  weeks before was 
admitted to our hospital owing to the diagnosis of CSP 
using TVU. The gestational age was 5 weeks and 5 days. 
Her vital signs were stable, and she had no abdominal 
pain and no vaginal bleeding symptoms.

The β-hCG level was 3546  IU/L. After consulting 
with the patient, she was hospitalized. After perform-
ing kidney and liver function tests, she received 50 mg/
m2 systemic MTX. Four and seven days after MTX injec-
tion, the β-hCG level reached 4800 IU/L and 5750 IU/L, 
respectively. The second dose (70  mg) was repeated 
7 days after the first dose. Four days later (after the sec-
ond dose), the β-hCG level became 6500  IU/L. Since 
fetal heart activity was observed on vaginal ultrasonog-
raphy, MTX (70  mg) was administered transvaginally. 
Two days after transvaginal MTX injection, the β-hCG 
level increased to 7100  IU/L. Four days after transvagi-
nal MTX administration, the β-hCG level decreased to 
4100 IU/L. Afterward, the patient was monitored for her 
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stability and absence of symptoms. Two days later, mild 
vaginal bleeding occurred. The β-hCG level was checked 
weekly. The patient was discharged in good general con-
dition and was advised to check her β-hCG level weekly. 
Five weeks later, the β-hCG level reached the non-preg-
nancy range. TVU showed no sac, and the remnants of 
pregnancy (including fragments of decidualized tissue 
and secretory endometrium) were removed by hysteros-
copy (Table 1).

Discussion and conclusions
Cesarean scar pregnancy (CSP) is defined by the devel-
opment of a gestational sac in the myometrium of a 
previous cesarean scar [5]. Although the exact pathol-
ogy underlying CSP is still unclear, impaired healing of 
the cesarean section wound can predispose women to 
CSP. Further, CSP may result from a defect in the endo-
metrium caused by trauma [6]. The symptoms of CSP 
are unspecific, and one-third of cases are asymptomatic 
[7]. In this report, all patients were asymptomatic and 
were diagnosed on first-trimester ultrasound. Therefore, 
early routine ultrasound at the beginning of pregnancy 
is recommended in pregnant women with a history of 
previous cesarean section. The most common diagnosis 
techniques of CSP are abdominal ultrasonography, TVU, 
and color Doppler. The sensitivity of TVU is reported to 
be 84% [8]. In all women of this study, the size and loca-
tion of the gestational sac was determined using TVU.

The treatment options for CSP are medical, surgical, 
or a combination of them. Since women with CSP are of 
reproductive age and would like to preserve their fertility, 
the selected treatment should retain their fertility. Local 
or systemic administration of MTX is one of the most 
popular treatments for CSP because of its quick response 
and fewer side effects. The present study demonstrated 
that a single dose of systemic MTX administration 

resulted in a safe treatment without further intervention 
in two patients with CSP. However, in two other patients, 
the β-hCG level increased following a single dose of sys-
temic MTX administration. Since the serum β-hCG level 
was not decreased as expected, multiple doses of MTX 
as a combination of systemic and local (injected into the 
sac) MTX were used. Levin et  al. reported that 29/36 
cases (80.6%) were treated successfully by systemic injec-
tion of MTX, while the other 19.4% were treated with 
a combination of systemic and local (that is, intra-sac) 
MTX administration [9]. Bodur et  al. concluded that a 
primary systemic MTX administration was effective for 
a cesarean scar ectopic pregnancy before 8 weeks of ges-
tational age, a β-hCG concentration of ≤  12,000  mIU/
ml, and negative embryonic cardiac activity [10]. In the 
present study, all of the mentioned criteria were pre-
sent in the two patients who were successfully treated 
with a primary systemic MTX administration. In this 
regard, another study demonstrated that the failure of the 
MTX treatment was associated with a high β-hCG level, 
advanced pregnancy, and deep implantation. Moreover, it 
was found that the resolution of pregnancy was relatively 
faster in the two patients that received a single dose of 
systemic MTX compared with the other two patients. A 
clinical trial study indicated that a single dose of systemic 
MTX had an equally successful rate compared with local 
MTX administration (67.3% versus 69.2%, respectively). 
However, the decline of the serum β-hCG level and preg-
nancy disappearance were faster in the systemic group.

It has been reported that 25% of patients need addi-
tional treatment owing to increased β-hCG levels and 
heart activity following MTX administration. The 
β-hCG level was an important prognostic factor in 
treatment failure [11]. However, no specific β-hCG 
level has been determined to guarantee treatment suc-
cess [12]. In our observations, two patients showed 

Table 1 Patients’ demographic, clinical characteristics, and outcomes

MTX Methotrexate, β-hCG Beta-humanchorionic gonadotropin

Characteristics Case 1 Case 2 Case 3 Case 4

Age (years) 32 34 29 33

Previous cesarean section Yes Yes Yes Yes

History of curettage No No Yes No

Gestational age 6 weeks 6 weeks 6 weeks 5 weeks and 5 days

Size of the sac (mm) 10 14 14 11

Initial β-hCG (IU/L) 7000 19,000 11,000 3546

Primary treatment Systemic MTX Systemic MTX Systemic MTX Systemic MTX

β-hCG level 4 days after treatment (IU/L) 4900 29,000 10,000 4800

Second treatment No Yes No Yes

β-hCG level 4 days after
second treatment (IU/L)

– 32,000 – 6500

Time to reach negative β-hCG 4 weeks 9 weeks 6 weeks 5 weeks
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higher β-hCG levels following the first dose of systemic 
MTX administration. This indicated primary treatment 
failure. Therefore, an additional injection into the sac 
(transvaginal MTX injection) was needed.

It is important to know that the serum β-hCG level, the 
gestational sac volume, and vascularization may tempo-
rarily increase after a combined local and systemic MTX 
administration for the treatment of CSP [13]. In accord-
ance with the findings of the current study, Timor-Tritsch 
et al. also reported that the β-hCG level increased after 
combined local and systemic MTX administration [13]. 
Another study found that the mean serum β-hCG level 
tended to increase in 38 women with ectopic pregnancy 
in the first 4 days after systemic MTX injection [14]. In 
a review of eight patients with CSP, Yamaguchi et  al. 
reported that the β-hCG level first increased and then 
decreased [15]. Therefore, the increase of the β-hCG level 
at the beginning of local MTX injection is probably not 
worrying if the patient remains stable.

In conclusion, when diagnosed at early gestation, 
cesarean scar pregnancy can be successfully treated 
with medical management alone. Nevertheless, in 
advanced gestation, it usually leads to excessive vagi-
nal bleeding, higher β-hCG levels, and risk of failure 
of medical management alone. The clinicians should 
be aware that the β-hCG level, as a prognostic factor 
for treatment success, may initially increase after MTX 
injection in some patients. However, the final outcome 
will be promising if the patients remain stable.
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