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INTRODUCTION
Cesarean scar pregnancy (CSP) occurs when a blastocyst 
partially or wholly implants in a myometrial defect or scar 
tissue from a previous caesarean delivery. CSP accounts 
for 0.4% of all pregnancies and 6% of ectopic pregnancies 
among patients who have had a prior cesarean section, 
with a recurrence rate of 15.6%. Although the overall 
incidence rate of CSP seems low, it can result in serious 
maternal complications if not recognised early and managed 
appropriately.1 The rising trend in the number of cesarean 
sections globally will predictably increase the incidence 
of CSP even in low-resource settings.2 Early pregnancy 
clinics are not widely accessible in low-resource settings. In 
addition, cultural, socioeconomic and health system related 
factors tend to preclude women in low-resource settings 
from early initialisation of antenatal care. Therefore, women 
with CSP in these settings are more likely to present with 
CSP associated complications.3-5

CSP may present with features suggestive of threatened or 
incomplete miscarriage or a ruptured tubal ectopic pregnancy 
that can inadvertently lead to less appropriate interventions 
and adverse outcomes, especially if the patient presents at a 
primary healthcare clinic or district hospital.6 However, the 
increasing availability of point-of-care ultrasound can assist 
in the correct diagnosis, triage, appropriate referral for care 
and choice of the treatment in patients with CSP, to enhance 
preservation of fertility and early conception if desired. In 
this article, we discuss types of CSP, clinical and ultrasound 
features, and the factors associated with successful outcomes 
for each treatment modality for CSP. 

PATHOGENESIS OF CSP
Although the pathological mechanisms of CSP are not yet 
fully understood. It has been suggested that higher transverse 
uterine incisions close to the upper segment secondary to 
a poorly formed lower segment, has been associated with 
an increased risk of CSP.7 Uterine retroversion has also 
been reported as a possible mechanism, suggesting reduced 

perfusion at the hysterotomy site results in ischaemia and 
relative hypoxia. The scar tissue may have micro or macro 
defects through which the blastocyst may implant. In 
addition, the relative hypoxia of the scar tissue and deficient 
layer of Nitabuch may predispose to deeper penetration 
of trophoblastic villi into the myometrium, serosa and 
bladder.8-10

CLINICAL FEATURES OF CSP
CSP may be asymptomatic in 37% of cases, 39% of patients 
may present with light vaginal bleeding, and 29% with mild 
abdominal pains.11, 12 Symptoms may be nonspecific and a 
high index of suspicion is needed in all pregnant patients 
with a previous Caesarean delivery.6

Pregnancies carried to the second and third trimester are 
likely to present with clinical features of placenta accreta 
spectrum (PAS) and uterine rupture. They may also remain 
asymptomatic, but are more prone to severe intrapartum or 
postpartum haemorrhage and hysterectomy as a result of 
PAS, especially those implanted within the CSP niche.6,13 

ULTRASOUND FEATURES OF CAESAREAN SCAR 
PREGNANCY
Ultrasound should be used as the primary modality for 
diagnosing caesarean scar pregnancy, with high–resolution 
transvaginal ultrasound considered the gold standard.6

Ultrasound examination can be used to grossly categorize 
CSP into two types. The first type is the endogenic or “on 
the scar” type, which comprises pregnancies where the 
gestational sac implants on the caesarean section scar without 
embedding deeply into the myometrium, but instead grow 
inwards.  The second type is the exogenic type, comprising 
pregnancies deeply embedded within the caesarean scar 
in the anterior myometrial wall, with the gestational sac 
sometimes causing a bulge towards the uterine serosa or 
bladder. These are thought to result from implantation in a 
defect within a poorly healed caesarean scar, also referred to 
as the “in the niche” type.15
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ABSTRACT
The risk of caesarean scar pregnancy (CSP), which is associated with the increasing rate of caesarean delivery raises concern, due to the severe 
morbidity associated with CSP, especially when not diagnosed and appropriately managed in the first trimester. The increasing availability of 
point-of-care ultrasound, even at lower-level facilities, provides an opportunity for screening and early management of CSP, as recommended 
by the Society of Maternal and Foetal Medicine. Equipping healthcare workers at peripheral institutions with diagnostic skills, knowledge of 
the various treatment options and clinical features associated with the success of each option, may improve correct diagnosis, resulting in 
appropriate treatment and prompt referral when indicated. This can help foster the primary goals of preventing severe morbidity as well as 
preserving fertility for patients presenting with CSP. 
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The ultrasound diagnostic features of CSP include the 
following:

1.	 An empty uterine cavity and endocervical canal
2.	 An early gestational sac (with or without a foetal pole) 

or a placenta adjacent to the hysterotomy scar or with 
a part penetrating the triangular niche 

3.	 An absent or thin (<3 mm) myometrial layer between 
the gestational sac and bladder

4.	 Doppler ultrasound features showing a rich blood flow 
surrounding the gestational sac6

A transabdominal approach with a full bladder has also 
been recommended, as this provides a panoramic view of 
the gestational sac, uterus and bladder. The colour doppler 
with grayscale assists in better defining the features of the 
caesarean scar pregnancy.15

In the late first trimester and the second half of pregnancy, 
a CSP may be suspected during ultrasound evaluation if there 
is an anterior placenta situated low in the uterus opposite 
the bladder, if there is ballooning of the lower segment, or if 
there is myometrial thickness <5mm adjacent to the lower 
edge of the placenta with increased vascularity on doppler 
ultrasound.16

ULTRASOUND PREDICTORS OF OUTCOMES OF CSP
Apart from diagnostic features, several early trimester 
ultrasound features that aid in predicting severe outcomes 
of caesarean scar pregnancy have been identified. These 
include 

1.	 The thickness of the anterior myometrial wall at the 
site of implantation

2.	 Type of CSP 
3.	 Cross over Sign (COS)17

To help predict the prognosis, CSP has been further 
qualitatively classified into types I – III, according to the 
degree of implantation into the scar and the residual 
myometrial thickness at the site of implantation, and graded 
according to the cross-over sign (COS).  

Type I denotes partial implantation in the scar with a residual 
myometrial thickness (RMT) at the site of implantation of 
>3 mm. In type II there is partial implantation in the scar 
with RMT < 3 mm, and in type III the pregnancy is wholly 
implanted in the scar with the RMT <3 mm.18

The crossover sign is established by drawing a straight 
line in the sagittal view of the uterus which connects the 
internal os and the uterine fundus through the endometrium 
(endometrial line). The superior-inferior diameter of the 
gestational sac is then traced perpendicularly. The COS is 
further divided into COS 1 and 2. COS 1 has a gestational 
sac implanted within the caesarean scar and at least two-
thirds of the superior-inferior diameter (S-I) is above the 
endometrial line, towards the endometrial line. COS -2 is 
when the gestational sac is implanted within the caesarean 
scar with less than two–thirds of the gestational sac above 
the endometrial line.19, 20

The ultrasound predictors of severe complications include 
a thin myometrial thickness of <3mm, consistent with type 
II and III CSP, and implantation into a defect within the 
caesarean section scar (a niche) which is consistent with a 
cross-over sign 1 and exogenous type of CSP.14

DIFFERENTIAL DIAGNOSIS OF CSP
Some of the clinical and ultrasound features of CSP can 
be confused with other conditions such as ongoing or 
incomplete miscarriage, cervical ectopic pregnancy or low 

implantation of a normal intrauterine pregnancy.
A miscarriage in progress may be differentiated from CSP 

on ultrasound by exerting pressure with a vaginal probe on 
the uterus. This will result in the sliding of the sac relative 
to the cervical canal in a miscarriage and returning when 
the pressure is released. In CSP the is no movement upon 
applying pressure. A cervical ectopic can be differentiated 
from the CSP by its hourglass appearance on ultrasound 
due to a ballooning cervical canal. There is no myometrial 
thinning between the bladder and the pregnancy. A low 
implanted intrauterine pregnancy will neither have an 
hourglass appearance nor a sliding sign, but will have a 
normal myometrial thickness.18,21

EARLY AND LATE COMPLICATIONS OF CSP 
In the first half of pregnancy, CSP can be associated with 
multiple complications such as spontaneous abortions, 
uterine rupture, life-threatening haemorrhage, emergency 
hysterectomy and loss of fertility. Undiagnosed or expectantly 
managed CSP can result in PAS.16, 22

In the second half of pregnancy, most complications result 
from the associated PAS and placenta praevia that may cause 
antepartum haemorrhage, arteriovenous malformations, 
intraperitoneal bleeding, preterm labour, foetal distress and 
demise, severe haemodynamic instability and, maternal 
mortality.13,14

Early treatment (≤9 weeks of gestation) is associated 
with a reduction in morbidity compared to treatment (>9 
weeks).21

PREDICTION AND PREVENTION 
Apart from caesarean delivery, other risk factors for CSP 
are not well understood. However, factors that predispose 
to uneven healing of the caesarean section scar with the 
resultant formation of thin scar pockets or niches have been 
suggested.6 These include incisions in a poorly developed 
lower segment for elective delivery in breech presentation, 
repeat caesarean sections, single-layer closure of the incision, 
and incorporation of the endometrium during closure. The 
majority of caesarean scar pregnancies occur after one 
caesarean delivery. Other predictors of CSP that have been 
reported include advanced maternal age, parity >5, history 
of termination of pregnancy and pregnancy interval < 2 
years.1,8

GOALS OF MANAGEMENT OF CSP
Appropriate treatment options for CSP should be able to 
meet the goals of minimising blood loss and the risk of 
haemodynamic instability, preserving fertility and ensuring 
a quick return to normal activities at an affordable cost.23

EXPECTANT MANAGEMENT OF CSP WITH EMBRYONIC 
CARDIAC ACTIVITY
Due to the severe morbidity and high risk of mortality 
associated with carrying a CSP to term, the Society for 
Maternal-Fetal Medicine recommended against expectant 
management of caesarean scar pregnancy in favour of 
laparoscopic or transvaginal resection and repair, or 
aspiration, or intragestational treatment with methotrexate 
despite the high rate of pregnancies carried to term. 
However, as part of informed consent, detailed counselling 
is necessary to allow the patient to make an informed choice 
should she prefer expectant management. The clinical factors 
associated with less severe complications during expectant 
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management of a viable CSP include endogenous CSP, cross-
over-sign-2, and a first-trimester myometrial thickness at 
the site of implantation of >4mm and implantation of the 
gestational sac above the uterine midline since the risk of 
placenta accreta syndrome is less. Patients without these 
features should be strongly counselled against keeping 
the pregnancy given the high risk of PAS that can reach 
100% among women with CSP implanted within the niche. 
Even with these seemingly favourable features, all women 
with viable CSP who choose to proceed with expectant 
management should be advised to seek care at a tertiary 
hospital with adequate emergency obstetric, critical care, 
anaesthetic, and blood transfusion services.6, 1,20,24,25

EXPECTANT MANAGEMENT OF A CSP WITH AN 
ABSENT EMBRYONIC HEART ACTIVITY
CSP without foetal embryonic activity managed 
conservatively tends to result in an uncomplicated 
miscarriage. However, there may be a risk of between 3 - 30 
% of uterine rupture in the first trimester, although usually 
not requiring a hysterectomy. Therefore, close observation 
with serial ultrasound and β-hCG is necessary to confirm 
pregnancy resolution or allow recourse to interventional 
treatment such as ultrasound-guided suctional curettage or 
local methotrexate Factors favouring less adverse outcomes 
of expectant management include declining levels of β-hCG 
for non-viable pregnancies. 6, 20, 26

PRIMARY CURETTAGE OF THE UTERINE CAVITY
Uterine curettage with sharp curettes is strongly discouraged 
due to the high risk of severe haemorrhage. Successful 
treatment of carefully selected patients with suction curettage 
without severe haemorrhage or recourse to other methods of 
treatment has been reported among patients who fulfilled 
the following criteria:

•	 When the gestational sac is <4 cm in diameter
•	 A less-perfused implantation site with high vascular 

resistance
•	 An anterior uterine wall thickness > 4 mm
•	 A serum β-hCG  of <15000 U/l27

The procedure should be carried out under ultrasound 
guidance and blind curettage as a primary treatment for CSP 
is discouraged, as it is associated with inadequate retrieval 
of the products of conception and is often associated with 
severe haemorrhage and increased risk of uterine rupture.28

Inadvertent misdiagnosis of exogenous as endogenous CSP 
with subsequent management with primary D&C results in 
severe intraoperative haemorrhage or uterine perforation, 
especially if ultrasound guidance is omitted.27 Hence, apart 
from detailed pre-operative counselling and informed 
consent, adequate facilities for transfusion and emergency 
hysterectomy need to be in place before uterine curettage is 
attempted. Severe haemorrhage after the procedure can be 
minimized by the insertion of a Foley catheter.6 

The advantages of primary curettage are a success rate 
of >90% in well-selected patients, shorter duration of the 
procedure, and shorter hospital stays which lowers the 
costs when compared to the dual modality or treatment 
modalities.27

METHOTREXATE LOCAL INJECTION
Injection of methotrexate within the gestational sac as a 
single modality for the treatment of CSP treatment has been 
reported to yield favourable outcomes in 25/30 participants 

(86%) without complications of severe haemorrhage.29 A 
single dose of ultrasound-guided local methotrexate 50 
mg/2mL was used.  Patients were then followed up with 
serum ß-hCG levels on days four and seven. If a reduction 
of >15% was achieved, patients were followed up with 
weekly ultrasound for assessment of sub trophoblastic 
blood flow, and weekly serum ß-hCG levels until the level 
was below 5 mIU/ml. Treatment failure and the need for 
additional intervention were identified as persistent sub-
trophoblastic blood flow, or rising serum ß-hCG levels 
following local methotrexate injection..

B-hCG levels <47 000 IU/L and type 1 CSP  were 
associated with favourable treatment outcomes.

The advantage of methotrexate local injection is that it 
can be used successfully to manage CSP without surgical 
intervention. Furthermore, in this study, this mode of 
treatment was associated with less bleeding or systemic 
effects such as bone marrow suppression, stomatitis, 
nausea and vomiting. However, it can only be used for 
asymptomatic patients who are haemodynamically stable.29

SYSTEMIC METHOTREXATE ALONE
The overall success rate of systemic methotrexate has 
previously been reported to be between 54 and 69.2 % 
when intermittent doses of intramuscular or intravenous 
methotrexate (1mg/kg or 50mg/m2) were used. Therefore, 
the use of systemic methotrexate (a single dose followed 
by additional doses where necessary) did not receive 
much approval. Further analysis showed that the factors 
associated with the successful treatment outcome without 
major adverse effects from the medication or severe 
bleeding included gestational age ≤ 8 weeks, serum 
β-hCG concentration of ≤ 12,000 mIU/ml and absence of 
embryonic cardiac activity.30-32

Successful treatment with high-dose systemic 
methotrexate for patients with interstitial ectopic pregnancy 
has been reported.33 Patients with lower serum β-hCG 
(<20,000 U/l), absence of embryonic cardiac activity, 
a gestational age ≤7 weeks, gestational sac diameter of 
≤21mm, and a crown-rump length of ≤8.6 mm seems to 
benefit the most from high-dose systemic methotrexate.33

For carefully selected patients with SCP, systemic 
methotrexate has the advantage of potentially obviating the 
need for massive transfusion, especially where laparoscopic 
or hysteroscopic surgery and uterine artery embolisation 
are not readily available without major adverse effects 
from the medication. The main disadvantage is the long 
follow-up time that is necessary till the serum β-hCG is 
negative.30,33,34

HYSTEROSCOPIC RESECTION OF CSP
This is a highly effective intervention with success rates 
ranging from 65% to 96%.35 The effectiveness is improved 
by neoadjuvant treatment with either systemic or local 
methotrexate or uterine artery embolisation that reduces 
the complications of severe haemorrhage.36 Hysteroscopic 
resection is more suitable for CSP with a myometrial 
thickness of >3mm, and therefore more successful for 
endogenous, type 2 or COS 2 and 3 CSP.37 The advantages 
are short operating time, rapid decline of serum β-hCG, and 
minimal blood loss.35 It however requires skilled personnel 
and appropriate equipment making it more costly than 
medical treatment.
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Laparoscopic resection of CSP
This is the most effective treatment for any category of CSP, 
and it has the most rapid decline of serum β-hCG, and reduced 
hospital stay, with preservation of fertility. It is however the 
more costly remedy, and it requires highly skilled personnel 
and high-tech equipment that is not always universally 
available.

Laparotomy 
In unstable CSP patients especially following rupture of the 
uterus in late pregnancy, laparotomy may be the best option 
to minimize haemodynamic instability and assessment of the 
feasibility of conservation of the uterus. It is also an option in 
settings with limited resources and skills for minimal invasive 
surgery with patients unable to stick to prolonged follow-up 
schedules associated with expectant or medical treatment.  

Adjunctive treatment options for CSP
Uterine artery embolization, intragestational injections such as 
potassium chloride or absolute alcohol and balloon catheters 
are mainly used in combination or as adjunctive treatments 
to increase the effectiveness of other medical and surgical 
modalities and prevent severe haemorrhage among patients 
with high serum β-hCG, and gestational sacs with rich blood 
supply.38-41

Transvaginal resection
Transvaginal resection of the CSP and repair is carried out 
by approaching the peritoneal cavity through the anterior 
cervical vaginal junction, reflecting the bladder from the 
anterior aspect of the cervix to expose the lesion.42 Compared 
to laparotomy for resection of the CSP, it is associated 
with a short operation time, less surgical trauma, reduced 
intraoperative blood loss, and a shorter hospital stay. It is a 
simple and feasible surgical approach given less sophisticated 
equipment and surgical skills compared to laparoscopic 
resection with comparable results.43 Compared to medical 
therapy, there is a quick reduction in serum β-hCG  levels and 
rapid menstruation recovery. Transvaginal resection is cost-
effective, especially in low-resource setting institutions where 
transvaginal surgery is routinely done.

Conclusion
The primary goals of preventing severe morbidity as well as 
preserving fertility for patients presenting with CSP are best 
achieved with minimally invasive treatment modalities such 
as laparoscopic and hysteroscopic resection in settings with 
adequate skills and resources, and where these are not readily 
available, transvaginal resection or resection at laparotomy 
can achieve similar success rates. Successful use of other 
modalities has been reported following the appropriate 
selection of patients who fit the method-specific criteria with 
due consideration of the availability and cost of ancillary 
therapeutic services that may be required. It is prudent to 
counsel all women who undergo caesarean delivery to have an 
early first-trimester scan in all their subsequent pregnancies to 
screen for CSP.  As point-of-care ultrasound is becoming more 
available at lower levels of care including district hospitals 
and health centres, it is necessary to implement in-service 
training of qualified personnel and to update the curricula of 
medical trainees to impart skills that can help diagnose and 
appropriately manage conditions such as CSP whose incidence 
is gradually increasing yet are prone to adverse outcomes 
when not diagnosed timeously and appropriately managed.
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