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Introduction

A caesarean scar pregnancy is a complex iatrogenic 
pathology, which represents a consequence of a previ-
ous caesarean section. It is a condition difficult to treat, 
and could lead to complications during all three trimes-
ters of pregnancy. It has had an exponential increase in 
recent years due to parallel increase of the number of 
cesarean sections. 

Late consequences of caesarean sections, such as 
placenta praevia and placenta accreta spectrum disor-
ders, are well known [1]; the long-term consequences 
are neither known nor documented. Clinically their 
expression in the first trimester is represented by the 
caesarean scar pregnancy. It is defined as a gestational 
sac, implanted in the scar area of ​​a previous caesarean 
section. 
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Abstract

Introduction: A  caesarean scar pregnancy is a  complex iatrogenic pathology, which represents a  conse-
quence of a previous caesarean section. It increased in recent years due to parallel increase of cesarean sections.

Material and methods: We present a retrospective study on patients with caesarean scar pregnancy di-
agnosed in our department from June 2016 to June 2019. Stable women with an embryo (with or without 
cardiac activity) who accepted our experimental protocol were treated with single dose of methotrexate (50 mg 
administered locally intracavitary + 50 mg administered intramuscularly) and folinic acid (15 mg/day orally for 
30 days). Clinically stable women with embryo (without cardiac activity) who decided to wait, were monitored 
by serial assays of β-hCG and clinical and ultrasonographic follow up. Women who were clinically unstable with 
embryo (without cardiac activity), were referred for urgent surgical treatment with dilation and curettage.

Results: Caesarean scar pregnancy was diagnosed in sixteen women. Among these women, seven were 
treated according to our experimental protocol with methotrexate and folinic acid and only one had profuse 
bleeding, which required a laparotomic hysterectomy. Four women were treated urgently with dilatation and 
curettage. Five women chose to wait: they were monitored and all spontaneously had a miscarriage.

Conclusions: In our preliminary study, we highlighted how our experimental protocol gave encouraging 
results in the first 10 weeks of caesarean scar pregnancy. However, caution is needed in patients with advanced 
gestational age, a gestational sac with large diameter, higher CRL and presence of embryonic cardiac activity.

Key words: caesarean scar pregnancy, methotrexate, expectant management, dilatation and curettage,  
miscarriage.

Considering the increasing incidence of caesarean 
sections in recent years, the caesarean scar pregnancy 
has to be evaluated during the first trimester of preg-
nancy. The clinical management of a  caesarean scar 
pregnancy is not easy because there are many options 
of treatment.

From an epidemiological point of view, the scientific 
literature described mainly case reports of caesarean 
scar pregnancy. Given the limited numbers of patients 
treated [1], it is difficult to define which is the best clin-
ical practice for the management of this condition. 

The most important scientific works on caesarean 
scar pregnancy were published in 2012 and 2015 by 
Timor-Tritsch et al. [1, 2]. However, despite this, no slan-
dered treatment protocol has been universally accepted 
by the different scientific societies. The Royal College 
of Obstetricians and Gynaecologists (RCOG) guidelines 
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defined the ultrasonographic criteria for diagnosing 
caesarean scar pregnancy on transvaginal scan; how-
ever, regarding the treatment, they assume that there 
is insufficient evidence to recommend any one specific 
intervention over another for caesarean scar pregnancy 
[3]. Therefore, it is also important to explain to the pa-

tient, by an accurate counseling, which are the different 
types of treatments of this clinical condition.

Aim of this study is the evaluation of the efficacy 
and safety of our experimental treatment protocol, 
based on the association between intracavitary and 
intramuscular methotrexate, for patients affected by 
caesarean scar pregnancy, over a period of 3 years, be-
tween June 2016 and June 2019.

Material and methods

This was a  retrospective experimental study con-
ducted in a  tertiary referral center of Obstetrics and 
Gynecology, the “Azienda di Rilievo Nazionale e di Alta 
Specializzazione” (ARNAS) Garibaldi Nesima of Cata-
nia (Italy). All women with a caesarean scar pregnancy, 
diagnosed in the period between June 2016 and June 
2019, were included in the study. This analysis was per-
formed considering the medical records of the first aid 
department.

The diagnosis of caesarean scar pregnancy was 
performed by transvaginal ultrasound with an IC5-9-D 
endocavitary probe of a  GE Voluson E8 Expert BT13 
ultrasound, with the ultrasound criteria described by 
Timor-Tritsch et al. [2]:
1) empty uterus,
2) empty endocervical canal,
3) �thin or absent layer of myometrium between gesta-

tional sac and urinary bladder,
4) �gestational sac or trophoblast sited anteriorly, at the 

level of internal os, or lower uterine segment at the 
site of the previous hysterotomy scar,

5) �evidence of trophoblastic/placental blood flow on 
Doppler examination.
Caesarean scar pregnancy was diagnosed in sixteen 

women between June 2016 and June 2019. Some ex-
amples were shown in Figures 1-3. 

Medical management with high doses of metho-
trexate and folinic acid (15 mg/day orally for 30 days) 
as first-line therapy was offered to all clinically stable 
women and embryo with or without cardiac activity, 
but without evidence of hemorrhage, or suspected 
uterine rupture, as assessed ultrasonographically. Liv-
er and kidney function tests, and patient reliability for 
follow-up was also assessed. There were no exclusion 
criteria due to gestational age, β-hCG level and diam-
eter of the gestational sac. These women were treated 
according to our experimental protocol with single dose 
of methotrexate (50 mg administered locally intracavi-
tary + 50 mg administered intramuscularly) and folinic 
acid (15 mg/day orally for 30 days). During this treat-
ment, an antibiotic prophylaxis with clarithromycin per 
os (500 mg × 2 for 5 days) or intramuscular cefazolin 
(1 g × 2 for 5 days) was administrated. 

The patients who underwent to this type of treat-
ment, according to Italian law, signed an informed con-Fig. 3. Caesarean scar pregnancy and crown-rump length

Fig. 1. Color flow of a scar pregnancy 

Fig. 2. Caesarean scar pregnancy with fetal activity
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sent for abortion according to the law 194/78 art. 5. 
The patients were not hospitalized because they were 
clinically stable, but they were advised to come into our 
hospital if there was abdominal pain or bleeding. The 
patients were adequately informed about the proposed 
type of treatment and the risks related to scar pregnancy.

A  waiting procedure, with serial assays of β-hCG 
and clinical and ultrasound monitoring was proposed 
to all clinically stable patients with embryo devoid of 
cardiac activity, without evidence of hemorrhage, and 
no suspicion of uterine rupture, as assessed ultraso-
nographically, with normal hepatic and renal function 
and patient reliability for follow-up. The serial assays of 
β-hCG were performed at the first clinical examination, 
after 48-72 h, and after 7 days.

Women who were clinically unstable with embryo 
devoid of cardiac activity, with evidence of menometro-
rrhagia, or suspected uterine rupture assessed by ultra-
sound, were referred for urgent surgical treatment with 
dilation and curettage, and subsequent close monitor-
ing of vital signs and blood loss.

Following data were collected: maternal age, num-
ber of previous caesarean sections, gestational age, 
mean gestational sac diameter, crown-rump length 
(CRL), presence of embryonic cardiac activity, initial and 
subsequent β-hCG levels, methotrexate side effects, 
treatment outcome. The correct therapy with metho-

trexate was confirmed by subsequent re-evaluations of 
serum β-hCG level (< 5 IU/l).

Data were analyzed using SPSS version 23 (IBM 
Corp, Armonk, NY). The study was approved by the in-
stitutional ethics committee for human research of the 
ARNAS Garibaldi.

Results

Caesarean scar pregnancy was diagnosed in six-
teen women between June 2016 and June 2019. 
Among these women, seven were treated according to 
our experimental protocol with single dose of meth-
otrexate (50 mg administered locally intracavitary + 
50 mg administered intramuscularly) and folinic acid  
(15 mg/day orally for 30 days). Four women, given the 
presence of high blood loss, were treated urgently with 
instrumental revision of the uterine cavity (dilation and 
curettage). Five women, on the other hand, chose to 
wait; they were monitored and all of them had sponta-
neous miscarriage (Table 1). Their age ranged from 24 
to 47 years, and the number of previous caesarean sec-
tions ranged from 1 to 3. Gestational age ranged from 
5 + 6 to 11 + 0 weeks based on their last menstrual 
cycle. The diameter of the gestational sac ranged from 
10 mm to 41 mm and the CRL (identified in nine wom-
en) ranged from 4 mm to 15 mm. Embryonic cardiac 

Table 1. Results of the clinical study 

Clinical 
cases

Age No. of 
previous 

CS

Gestational 
age

Basal 
β-hCG

Fetal 
heart

Success 
of MTX 
protocol

48-72 h 
β-hCG

5 days 
βhcg 

MSD CRL Other 
interventions

1 30 1 6 + 1 26150 √ √ 30482 28654 18 mm 5.6

2 37 3 8 + 0 62458 √ √ 61966 37068 20 mm 7.2

3 26 3 8 + 3 30355 × √ 29794 / 17 mm /

4 47 3 ND 6557 × √ 1124 / 17 mm /

5 24 3 7 + 3 222123 √ √ 171623 51506 14 mm 7.0

6 38 1 7 + 0 70923 √ √ 49441 / 19 mm 9.4

7 35 2 11 + 0 81181 √ × 51418 42447 41 mm 15 Hysterectomy

8 32 1 8 + 1 47520 × / / / 18 mm 7 D&C

9 43 2 6 + 2 13476 × / / / 12 mm 4.7 D&C

10 38 2 6 + 6 19836 × / / / 16 mm / D&C

11 42 1 7 + 3 22941 × / / / 16 mm / D&C

12 40 3 6 + 0 9250 × / / / 14 mm 4

13 35 2 6 + 2 13654 × / / / 16 mm 5.2

14 36 2 5 + 6 3146 × / / / 10 mm /

15 43 2 6 + 0 4810 × / / / 12 mm /

16 42 1 6 + 5 5220 × / / / 14 mm /

MSD – mean sac diameter, CRL – crown-rump lenght, MTX – metotrexate, CS – caesarean section
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activity was found in five women. The baseline β-hCG 
level ranged from 3146 to 222123 IU/l. 

There were no adverse effects related to methotrex-
ate, such as bone marrow suppression, lung fibrosis, 
nonspecific pneumonia, liver cirrhosis, renal failure and 
gastric ulcer. None of the women under examination 
complained of nausea. Out of seven women who were 
treated with methotrexate, only one had profuse bleed-
ing, which required a  laparotomic hysterectomy. This 
patient disappointed our serial follow up and she was 
in an advanced stage of pregnancy, at 11 weeks of ges-
tational age.

Three women were lost to the serial β-hCG test. 
However, none of the women who referred to our clin-
ic came back complaining of specific clinical signs or 
symptoms. Patients who were treated urgently by dila-
tation and curettage did not have any clinical problem. 

The patients who chose a waiting management had 
miscarriages, and there were no signs of previous scar 
pregnancy on ultrasound examination done at the fol-
low up.

Discussion

In our work we have decided to perform an ex-
perimental protocol with single dose of methotrexate 
(50 mg administered locally intracavitary + 50 mg ad-
ministered intramuscularly) and folinic acid (15 mg/day 
orally for 30 days) which needs a close monitoring. 

In 2015 a systematic review on the efficacy of sys-
temic methotrexate for caesarean scar pregnancy treat-
ment identified 40 cases from 27 articles, reporting 
a 55% success rate (22 out of 40) with systemic meth-
otrexate alone, and a 85% success rate (34 of 40 cases) 
with further minor interventions such as methotrexate 
locally injected, dilatation and curettage, or dilatation 
and curettage and embolization of the uterine arteries 
[4]. In 2017 another systematic review reported a 56% 
success rate for systemic methotrexate therapy alone 
[5]. In literature, methotrexate is usually given as a sin-
gle therapy [6-8] or in multiple-dose regime [9-10]. The 
single-dose regimen included a  dosage of 50 mg/m2  
(body surface) [6-8]. Dosage would be 80 mg for an av-
erage body surface of 1.6 m2. In multiple doses a reg-
imen of 50 mg/m2 (body surface) [10] or 1.0 mg/kg 
(weight) [9] of intramuscular methotrexate was admin-
istered every other day for about 8-10 doses, so the to-
tal amount of methotrexate would be higher, but given 
over a longer period. Patients were given calcium foliate 
for detoxication 12 h after the injection [10].

In the study by Tanaka et al. [11], 24 out of 28 wom-
en (85.7%) with high dose intravenous methotrexate 
therapy alone and 15 mg folinic acid (leucovorin) oral-
ly given at 30, 42, 54 and 66 h post commencement 
of methotrexate, were treated successfully; 3 women 
(10.7%) required suction evacuation following initial 

treatment with methotrexate and folinic acid. This 
study also demonstrated that the efficacy of high dose 
intravenous methotrexate therapy for caesarean scar 
pregnancy (85.7%, 24 out of 28 women) is similar to its 
efficacy for interstitial ectopic pregnancy (93.9%, 31 of 
33 women). 

Some authors argued instead that systemic metho-
trexate may not be effective in the treatment of caesar-
ean scar pregnancy due to the surrounding fibrous scar 
tissue, rather than normally vascular myometrium [12].

In our scientific work, we have chosen this proto-
col because some other scientific works [8-11] have 
demonstrated clinical efficacy of higher doses of meth-
otrexate. We have chosen this higher dose of folinic 
acid to avoid any toxicity related to the higher single 
dose of methotrexate. 

The data of our study, although interesting and 
promising, have to be considered preliminary, related to 
the smallness of our sample. Further studies with larger 
sample of patients could give more information about 
this pathological condition.

Conclusions

In our preliminary study, we highlighted how the 
treatment with methotrexate injected in the gesta-
tional sac, in association with methotrexate i.m. gave 
encouraging results in the first 10 weeks of caesarean 
scar pregnancy.

However, caution is needed in patients with ad-
vanced gestational age (> 10 weeks), or when the ul-
trasound shows a gestational sac with large diameter 
(> 30 mm), higher CRL (> 12 mm) and presence of em-
bryonic cardiac activity. In these cases, additional thera-
py may be necessary. A primary obstetric objective must 
therefore be a diagnosis as early as possible to avoid 
subsequent complications.
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