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Introduction

Diagnosis and treatment of cesarean scar pregnancy (CSP) 
has become a challenge for contemporary obstetrics. With 
a significant increase in the percentage of pregnancies 
concluded with a cesarean section and with the develop-
ment of transvaginal (TV) ultrasonography (US), the fre-
quency of CSP diagnoses has increased as well. Cesarean 
scar pregnancy is a type of ectopic pregnancy where the 
fertilized egg is implanted in the muscle or fibrous tissue 
of the scar after a previous cesarean section(1). 

Aim

The aim of the study is to evaluate various diagnostic 
tools (US in particular) and to analyze methods of ef-
fective CSP treatment.

Epidemiology

The overall prevalence of ectopic pregnancy is approxi-
mately 2% relative to all labors. In most cases (about 
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Diagnosis and treatment of ectopic cesarean scar pregnancy has become a challenge for 
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is to evaluate various diagnostic methods (ultrasonography in particular) and analyze 
effective treatment methods for cesarean scar pregnancy. An ultrasound scan, Doppler 
examination and magnetic resonance imaging are all useful in early detection of asymp-
tomatic cesarean scar pregnancy, thus enabling effective treatment and preservation 
of fertility. Dilatation and curettage is not recommended as it carries significant risk 
of bleeding and very high risk of hysterectomy and fertility loss. Systemic methotrex-
ate treatment should not be applied on the routine basis due to its low efficacy, high 
risk of fertility loss and adverse effects. Local methotrexate therapy (under ultrasound 
or hysteroscopy guidance) should be considered a perfect management method as it 
offers fertility preservation in asymptomatic pregnant patients without concomitant he-
modynamic disorders. Synchronous usage of several treatment methods is an effective 
way to manage cesarean scar pregnancy. The combination of local methotrexate with 
simultaneous aspiration of gestational tissues under ultrasound or hysteroscopy guid-
ance seems optimal. Subsequently, the remaining gestational tissues can be removed 
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more advanced cases, local methotrexate treatment should be considered followed by 
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97%), an ectopic pregnancy is located in a fallopian 
tube(2). The frequency of cesarean scar pregnancy is 
reported to be 1:1,800 to 1:2,226 (0.05–0.04%) of all 
pregnancies. In women after a cesarean section, the 
frequency of CSP is approximately 0.15%, which con-
stitutes 6.1% of all ectopic pregnancies in patients after 
at least one cesarean operation(3). According to Rotas 
et al., over a half of CSP cases (52%) were found in pa-
tients after one cesarean section only; the mean gesta-
tional age was 7.5 ± 2.5 weeks and the prevailing sign 
was vaginal bleeding, with no pain(4). It has also been 
proven that fertilization in vitro and embryo transfer 
(IVF-ET) in women with a history of cesarean section 
increases the risk of CSP(5). The first case of CSP was re-
ported in 1978 by Larsen and Solomon. It was a 6-week 
pregnancy after uterine curettage due to a suspicion of 
inevitable abortion with persisting heavy bleeding and 
intense abdominal pain. Laparotomy revealed the pres-
ence of gestational tissues in the recess of a cesarean 
section scar(6). In practice, early detection of this phe-
nomenon has become possible as ultrasound scans and 
transvaginal probes have been introduced to obstetric 
practice and imaging quality has improved(7,8). Earlier, 
CSP in the first trimester was treated as spontaneous 
abortion, while in the second and third trimesters it led 
to hemorrhage or uterine rupture. Up to the year 2002, 
only 19 CSP cases had been reported in English litera-
ture(9). With the dramatic increase in the frequency of 
cesarean sections and perfection of ultrasound imag-
ing quality, the number of CSP diagnoses has increased 
significantly.

Diagnosis 

Cesarean scar pregnancy can be a potential threat to 
the pregnant patient’s life since it can lead to uterine 
rupture, hemorrhage, coagulation disorders and even 
death of the pregnant patient if a correct diagnosis and 
sufficiently aggressive treatment are not established 
and implemented early enough. This threat is con-

firmed by two cases of CSP diagnosed in week 6 and 
16 of gestation in the Department of Gynecology of the 
Regional Polyclinical Hospital in Płock, Poland. Table 
1 presents the course, treatment and prognosis in these 
two cases.

By contrast with the detection of ectopic pregnancy in 
a cesarean section scar in the 16th week of gestation, 
early diagnosis of this pathology (at approximately 
week 6 of gestation) (Fig. 1) enabled non-surgical treat-
ment, resulted in short-term hospitalization and of-
fered fertility preservation (Fig. 2, Tab. 1).

A diagnosis of cesarean scar pregnancy based on 
symptoms and pelvic examination alone is difficult as 
CSP is asymptomatic in its initial phases. Later, signs 
of this type of pregnancy are frequently non-specific. 
Vaginal bleeding and abdominal pain are also often 
present in other obstetric conditions. Thanks to the 
progress of transvaginal US imaging, establishing 
a proper diagnosis has become much easier(8,10). The 
first detection of a 7-week cesarean scar pregnancy 
on transvaginal US occurred in 1990(11). Studies in-
dicate that CSP can be detected between day 33 and 
94 of pregnancy(12). Even at present, despite advanced 
technology, misdiagnoses are common. According to 
Zhang et al., early CSP is frequently misdiagnosed as 
normal intrauterine pregnancy, missed abortion, in-
evitable abortion, gestational trophoblastic disease 

Fig. 1.  TV US. Longitudinal section of the uterus. Cesarean scar 
pregnancy (week 6 day 1) (authors’ own material)

Fig. 2.  TV US. Longitudinal section of the uterus and cervix 5 mon-
ths after effective cesarean scar pregnancy treatment (au-
thors’ own material)

Gestational age 6 weeks 16 weeks

Hospitalization time 3 days 10 days

Transfusion of packed red blood cells 0 mL 1,200 mL

Transfusion of fresh frozen plasma 0 mL 600 mL

Antibiotic therapy 3 days 10 days

Fertility loss (uterine amputation) no yes

Direct risk of death no yes

Tab. 1.  Time of CSP diagnosis and its impact on treatment effects



58 J Ultrason 2018; 18: 56–62

Piotr Pędraszewski, Edyta Wlaźlak, Wojciech Panek, Grzegorz Surkont

or cervical pregnancy(13). As pregnancy develops, the 
diagnosis of CSP on US becomes more difficult. In 
early pregnancy, US enables correct CSP diagnosis 
and implementation of minimally invasive effective 
treatment. However, in advanced pregnancy (above 
week 12), US (usually transabdominal) produces im-
ages that are difficult to interpret, and final diagnosis 
is possible only during surgery. 

Publications suggest that early pregnancy US in pa-
tients after a cesarean section should be conducted 
with 5–12 MHz probes as they are optimal for CSP 
detection. Doppler examination is significant for es-
tablishing a correct diagnosis because it shows quali-
tative and quantitative vascularization around the 
cesarean section scar (Fig. 3). In CSP, color Doppler 
imaging shows functional placental vascularization 
caused by increased blood flow with peak systolic 
velocity (PSV) greater than 20 cm/s and pulsatililty 
index (PI) lower than 1 (Fig. 4)(5,14). In the case of sys-
temic methotrexate (MTX) therapy, serial color Dop-
pler scans are useful for CSP monitoring and seem to 
correlate well with serum β subunit of human chori-
onic gonadotropin (β-hCG). In many cases, turbulent 
high-velocity and low-impedance flow remains rela-
tively unchanged until β-hCG returns to normal val-
ues. Patients with these features of flow should be in-
formed about the risk of uterine rupture and internal 
hemorrhage due to high-velocity flow even if β-hCG 
decreases gradually during observation. Moreover, 
high peak systolic velocity should be a clear warning 
sign not to perform dilatation and curettage (D&C) 
for CSP termination due to a risk of heavy bleeding 
from such an area(14,15).

When performing an ultrasound examination, one 
should visualize the uterus in the sagittal section, take 

a close look at the cervix and uterine body as well as at 
the uterine cavity and cervical canal. Typical for CSP 
are the following: no gestational sac within the uterine 
cavity and cervical canal, visualization of the gesta-
tional sac and/or placenta in the cesarean section scar, 
very thin muscle layer between the gestational sac and 
the urinary bladder wall (from 1–3 mm to 4.6 mm) and 
intensive vascularization around the scar(16,17). Other 
signs suggesting CSP include so-called negative organ 
sliding sign, i.e. the lack of gestational sac movement 
upon gentle pressure with a probe in the vagina. These 
criteria exclude other diagnoses, such as cervico-
isthmic pregnancy, cervical pregnancy or inevitable 
spontaneous abortion(18). CSP diagnosis and patient 
selection for proper therapeutic management also 
makes use of three-dimensional (3D) ultrasonography. 
Although this imaging technique cannot replace the 
two-dimensional one, it can bring genuine benefits in 
selected cases, e.g. precise spatial location of the ges-
tational sac and assessment of its relationships with 
the urinary bladder wall and other structures of the 
lower pelvis (Fig. 5).

Moreover, magnetic resonance imaging (MRI) may 
also prove useful in CSP diagnosis. It enables accurate 
measurement of the distance between the urinary blad-
der, myometrium and gestational sac, and offers good 
visualization of the uterine cavity and cervical canal 
(Fig. 6)(19). 

Vial et al. believe that there are two types of CSP. In 
the first one, the fertilized egg becomes implanted in 
the scar and further develops in the direction of the 
cervical isthmus and uterine cavity. This gives a chance 
for live birth, but the risk of massive bleeding from the 
implantation site is very high. The other type of CSP is 
associated with deep implantation in a damaged cesar-
ean scar and development of pregnancy that leads to 
uterine rupture and hemorrhage in the first trimester 
of gestation(16). 

Fig. 3.  TV US with color Doppler imaging. Longitudinal section of 
the uterus with CSP (week 6 day 3) with visible fetal heart rate; 
CSP protruding towards the urinary bladder with strong peri-
pheral color Doppler signal(5)

Fig. 4.  Color Doppler US. Turbulent flow surrounding CSP, with high 
peak systolic velocity (65.2 m/s) and low resistance index  
(0.52)((14)
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Therapeutic management

Cesarean section predisposes to cesarean scar preg-
nancy and to placenta percreta(20). Until recently, these 
two abnormalities were treated as two completely 
separate entities. The latest data, however, indicate 
that they are not two separate pathologies, but con-
sequences of a single abnormality(21). If an expectant 
attitude is assumed, CSP will probably transform into 
a pregnancy with placenta percreta in the scar and in 
the lower segment. This situation may lead to hyster-
ectomy due to hemorrhage in almost every case. Early 
diagnosis and treatment offer much better progno-
sis(17,22). When making a decision about the manage-
ment in CSP, the following must be considered: size of 
pregnancy, presence or absence of uterine continuity, 
β-hCG level, wish to remain fertile and patient’s he-
modynamic state(18). 

One of the classical and the first methods used in these 
cases is uterine curettage with secondary intrauterine 
insertion of a Foley catheter(23). Fang et al., in their pub-
lication from 2017, indicate 95% efficacy of this man-
agement in CSP between day 31 and 67(24). The Foley 
catheter, as an effective method of hemostasis, is also 
used in combination with MTX, both systemic and lo-
cal, with a subsequent puncture and suction of the CSP 
under US guidance(25). Kanat-Pektas et al.(26) conducted 
a cross-sectional analysis of CSP cases from 1978–2014. 
CSP was most often treated with systemic MTX, uter-
ine artery embolization (UAE), dilatation and curettage 
(D&C), hysterotomy and hysteroscopy. These methods 
were used in 33.9%, 21.9%, 14.1%, 10.6% and 6.7% of 

CSP cases, respectively. Combined treatment methods 
were applied more rarely: TA US (transabdominal ul-
trasound) or TV US + local MTX treatment in 6.6% of 
cases, TV US + gestational sac aspiration in 3.7% of 
cases, TV US or TA US + local injection of vasopres-
sin or potassium chloride in 1% of cases and bilateral 
hypogastric artery ligation in 0.1% of cases. Hysterec-
tomy was necessary in 1.5% of patients. In many cases, 
hysterectomy is the secondary necessary treatment, as 
an “effect” of unsuccessful first-line therapy. The analy-
sis of Kanat-Pektas et al. suggests that the frequency 
of hysterectomy was 3.6%, 1.1%, 0.0%, 7.3% and 1.7% 
of CSP cases treated with systemic MTX, UAE, hyster-
oscopy, D&C and hysterotomy, respectively. Dilatation 
and curettage is linked with the highest risk of second-
ary hysterectomy. The risk if half as high with systemic 
MTX. However, there was not one case of hysterectomy 
after hysteroscopy. The following procedures were con-
ducted during hysteroscopy (ordered according to their 
frequency):

1) hysteroscopic removal of gestational tissue;
2) hysteroscopic hysterotomy;
3) hysteroscopic local MTX injection;
4) hysteroscopic local ethanol injection;
5) hysteroscopic aspiration of gestational sac after lo-

cal MTX injection.

The efficacy of each of these methods as first-line 
treatment differs significantly and reaches: 92.1% for 
hysterotomy, 61.6% for D&C, 39.1% for hysteroscopy, 
18.3% for UAE and 8.7% for systemic MTX therapy.

Fig. 5.  3D US. Gestational sac protruding towards the urinary 
bladder(18)

Fig. 6.  Sagittal T2-weighted MRI. CSP (week 8 day 3) in the lower 
segment of the anterior uterine wall in a cesarean section scar 
(arrow). Thin myometrium between the gestational sac and 
urinary bladder(19)
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The most effective hysterotomy (in laparoscopy or lapa-
rotomy) is mainly used in more advanced CSP cases 
as well as in uterine rupture and massive hemorrhage. 
Wedge resection and surgical management of the im-
plantation site enable fertility preservation(26). Precise 
location of CSP in laparoscopy may pose a problem due 
to the urinary bladder that covers it. In these cases, the 
procedure was postponed by 1 or 2 weeks for CSP to 
grow to over 3 cm, thus allowing its accurate identifi-
cation during surgery(19).

In most cases, better therapeutic effects can be ob-
tained by combined and multi-step treatment. For in-
stance, after application of systemic MTX, the most 
commonly used and the most effective are: D&C, UAE, 
hysteroscopy and additional intragenstational MTX ad-
ministration under TV US guidance(26). 

Initially, systemic MTX was considered first-line treat-
ment in CSP. However, despite initial optimistic re-
ports about its efficacy, a cross-sectional analysis from 
1978–2014 showed its relatively low efficacy, at the 
level of only 8.7%. Moreover, certain reports indicated 
the complication rate at the level of 62.1%(27). Compli-
cations of this treatment include: nausea, stomatitis, 
vaginal spotting and bleeding, pneumonia and alope-
cia. It is worth emphasizing, however, that chances 
for another successful pregnancy after this treatment 
belong to the highest compared to other methods. Nev-
ertheless, the literature analysis shows that systemic 
MTX administration should not be recommended as 
first-line treatment of CSP. Apart from other causes 
listed above, this results from the long time one must 
wait for the drug to work (average 4–16 weeks)(28). 
The mean time of complete gestational tissue regres-
sion after systemic MTX monotherapy is, according to 
Seow, 2 months to even 1 year despite earlier return 
of β-hCG levels to normal(14). Sometimes, this therapy 
is assessed as ineffective, which may be linked with 
an increased risk of more and more serious compli-
cations for the patient. However, Rotos, in his analy-
sis from 2006, argues that simultaneous systemic and 
local MTX administration for CSP with β-hCG levels 
above 10,000 mLU/mL may be a very effective method 
that does not require further interventions(4). Systemic 
MTX administration seems to be the most effective for 
CSP with β-hCG below 5,000 IU/mL, and should be 
limited to two doses, 1 mg/kg body weight each, to 
avoid adverse effects(14).

In the case of using uterine artery embolization as first-
line treatment, further intervention is needed in over 
80% of cases and encompasses the following (ordered 
from the most to least effective): D&C, TV US + local 
MTX administration, hysteroscopy and systemic MTX 
administration. It has been found that the ability to 
maintain future pregnancy after UAE was minimal due 
to considerable flow restriction in the uterine arteries. 
UAE is therefore recommended as first-line treatment 
only in cases with heavy bleeding or suspicion of high-
grade abnormality in the uterine vascularity. 

Hysteroscopy enables direct visualization of the ges-
tational sac and performance of vascular coagulation 
at the site of implantation, which might prevent heavy 
bleeding. The first report of this form of CSP treatment 
was published by Wang et al. in 2005(28). This procedure 
is minimally invasive, characterized by low blood loss, 
short in duration and gives a chance for fertility preser-
vation. However, approximately 61% of hysteroscopies 
do require further intervention in the form of systemic 
mifepristone (RU-486), systemic methotrexate or D&C. 
In a retrospective analysis of 2,037 CSP cases, Birch 
Petersen et al. distinguished as many as 14 therapy 
models(29):

• expectant management;
• systemic MTX treatment;
• gestational sac needle aspiration + MTX;
• D&C;
• hysteroscopy;
• transvaginal resection of CSP;
• UAE + D&C without MTX;
• UAE + D&C + hysteroscopy;
• UAE + D&C + MTX;
• local and systemic MTX treatment;
• laparoscopy;
• local MTX treatment;
• repeated high-intensity focused ultrasound (HIFU) 

ablation;
• repeated HIFU ablation + hysteroscopic gestational 

suction.

Considering efficacy and safety, five CSP treatment 
methods are recommended depending on their avail-
ability, intensity of symptoms and surgical skill: trans-
vaginal resection, laparoscopy, UAE + D&C + hyster-
oscopy, UAE + D&C and hysteroscopy(29). It must be 
mentioned that UAE is not widely available in primary 
and secondary care hospitals, and requires the pres-
ence of a trained interventional radiologist, which 
significantly restricts its usage in daily practice. An 
interesting new-generation procedure helpful in CSP 
management is a surgical method that utilizes high-in-
tensity focused ultrasound (HIFU). To date, it has been 
used only for the treatment of prostate pathologies, but 
proved 100% successful in the analyzed cases of CSP.

During CSP treatment, it is significant and necessary to 
monitor the level of β-hCG as it is an indicator of treat-
ment efficacy. This primarily concerns cases in which 
MTX, UAE or HIFU are applied.

Conclusion

Transvaginal US imaging is helpful in detection of as-
ymptomatic ectopic pregnancy implanted in the cesar-
ean section scar. Early identification of this form of 
pregnancy warrants effective treatment with no nega-
tive effects on fertility. Particularly useful is Doppler 
imaging and, in the most difficult cases, MRI. Ultra-
sound imaging, mainly transvaginal and rarely trans-
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abdominal, is a significant diagnostic means utilized 
not only to diagnose but also to treat CSP as part of 
a combined approach. Dilatation and curettage with 
subsequent intrauterine Foley catheter insertion may 
be recommended, but only due to its availability, sim-
plicity and relatively high efficacy. However, bearing 
in mind significant risk of hemorrhage and high risk 
of secondary hysterectomy and fertility loss, this form 
of treatment should only be used in selected cases of 
early diagnosed CSP. Systemic methotrexate treatment 
should not be applied on the routine basis due to rela-
tively low efficacy, high risk of hysterectomy and fertil-
ity loss, and the risk of various adverse effects. On the 
other hand, local methotrexate therapy (under ultra-
sound or hysteroscopy guidance) should be considered 
a perfect management method as it offers fertility pres-
ervation in asymptomatic pregnant patients without 
concomitant hemodynamic disorders. The most effec-
tive CSP treatment is simultaneous application of 2–3 
techniques. The combination of local MTX with simul-
taneous gestational sac aspiration under ultrasound or 

hysteroscopy guidance seems optimal and minimally 
invasive. In the second stage, the remaining gestational 
tissues can be removed hysteroscopically in combina-
tion with vascular coagulation of the implantation site.

In more advanced cases (CSP exceeding 3 cm), local 
methotrexate administration should be considered, fol-
lowed by laparoscopic or laparotomic CSP wedge re-
section with subsequent surgical correction of the ce-
sarean section scar.

Promising results in CSP treatment have been obtained 
with an innovative HIFU technique that utilizes high-
intensity focused ultrasound. 
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