
O R I G I N A L  R E S E A R C H

Suction Curettage and Foley Balloon as a 
First-Line Treatment Option for Caesarean Scar 
Pregnancy and Reproductive Outcomes

This article was published in the following Dove Press journal: 
International Journal of Women’s Health

Melike Aslan
Şeyda Yavuzkir

Obstetrics and Gynecology Department, 
Fırat University Medicine Faculty 
Hospital, Elazığ, Turkey 

Background: Caesarean scar pregnancy (CSP) is associated with various serious pregnancy 
complications. This study presents the outcomes of patients treated with suction curettage 
and Foley balloon as the first-line treatment for CSP as well as their future outcomes in terms 
of successful pregnancy.
Methods: Of the 44 patients diagnosed with CSP between January 2015 and April 2019, 42 
who provided consent for the termination of pregnancy and who simultaneously underwent 
the transabdominal ultrasound-guided suction curettage + Foley balloon treatment were 
included in the study. These patients were then contacted and interviewed to collect data 
concerning their post-treatment number of pregnancies, number of miscarriages, number of 
live or dead births, mode of delivery, delivery time as well as whether any abnormal 
placental invasion or uterine ruptures developed.
Results: Transabdominal ultrasound-guided suction curettage + Foley balloon was simulta
neously performed as the first-line treatment in 42 patients with CSP. In two of these cases, 
wherein post-treatment level of β-hCG reached a plateau, single-dose systemic methotrexate 
was administered. Emergency surgical intervention, hysterectomy, massive blood transfusion 
and additional systemic methotrexate administration were not required. Twenty-six of 42 
patients could be contacted. 18/26 were trying to conceive. 6/18 patients had secondary 
infertility, and 12/18 patients managed to conceive. 8/12 had caesarean delivery at full term. 
1/12 was 16-week pregnant, 1/12 had tubal ectopic pregnancy and 2/12 had first-trimester 
abortus.
Conclusion: When administered as the first-line treatment for CSP, the suction curettage + 
Foley balloon treatment is a highly successful, cheap and easily performed minimally 
invasive method that requires only a short hospital stay, making it comfortable for patients. 
Compared with other uterine-sparing methods, it does not harm fertility and has positive 
effects on patients’ future fertility outcomes.
Keywords: caesarean scar ectopics, first-line management, suction curettage, Foley balloon, 
pregnancy outcomes

Introduction
Caesarean scar pregnancy (CSP) is a new variant of ectopic pregnancies. The 
increased number of caesarean pregnancies and the advancements in imaging 
techniques have rendered its diagnosis more probable. Development of the disease 
is still not completely known. It is believed that, due to the weak vascular support in 
the uterine front wall of some patients who undergo C-section, blastocyst implants 
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itself to a previous caesarean fibrous scar and myometrium 
prior to the formation of decidua basalis.1 The incidence of 
CSP is reported to be 1/1008–1/2500 among all caesarean 
deliveries.2 To obtain the maximum benefit from early 
diagnosis and treatment, each pregnant woman with 
a history of previous caesarean scar should be scanned 
during the early weeks of her pregnancy. It can be easily 
diagnosed using ultrasound and Doppler imaging; how
ever, it should be suspected first. This is because it can 
progress to abnormal placental invasion if misdiagnosed 
and not treated, which may eventually result in complica
tions requiring even hysterectomy that is the last-line 
treatment, which may cause uterine rupture, massive 
bleeding, loss of fertility and even maternal death.2–4

There have been only five randomised studies on CSP 
to date, and the best evidence-based management still has 
to be standardised. Until then, treatment should therefore 
be individualised based on the clinical presentation of the 
specific case, β-hCG levels, imaging properties and the 
clinical skills of the surgeon.5

The uterus-sparing interventions allow patients to con
ceive again; however, there is limited information con
cerning the fertility and pregnancy outcomes after CSP 
because it is a rarely encountered variant of ectopic 
pregnancy.

Herein, we intend to present the suction curettage 
(S&C) + Foley balloon treatment protocol and its repro
ductive outcomes retrospectively that was performed by 
residents in 42 patients with CSP who presented to our 
clinic within the last 5 years. This is a successful, practi
cal, cheap, minimally invasive and comfortable (short 
hospital stay for patients) method not requiring high- 
level surgical experience as in uterine artery embolisation 
and laparoscopic or hysteroscopic procedures.

Materials and Methods
This retrospective study was conducted after receiving 
informed and signed consent forms from the patients and 
approved by the local ethics committee of Fırat University 
with 2020 as the approval year, 06–22 as the approval 
number and conducted in accordance with the ethical 
standards of the Institutional and National Committee on 
Human Experimentation and with the Helsinki Declaration 
of 1975, which revised in 2000.6 The patients who were 
presented to our clinic between January 2015 and 
April 2019 were scanned, and 44 of them were diagnosed 
with CSP according to the diagnostic criteria. Of these, 42 
were included in the study after they provided consent for 

the termination of pregnancy and following the confirma
tion of their diagnoses via postoperative histopathological 
diagnosis. Two of these patients diagnosed with CSP did 
not consent for the termination of pregnancy and decided 
to sustain their pregnancy. Demographical and clinical 
data were recorded.

Transvaginal sonographic examinations were per
formed using Voluson’s ultrasound device Voluson® E6 
(GE Medical Systems, Zipf, Austria). The data on 
patients’ age, number of C-sections, admission haemoglo
bin (Hb) value (gr/dL), β-hCG value (IU/L), clinical symp
toms, amount of blood transfusion and duration of hospital 
stay were recorded.

Ultrasound criteria of CSP: 1) Visualization of an 
empty uterus with empty, closed cervical canal, 2) The 
gestational sac embedded in previous scar(s) (Figure 1) 3) 
Thin or absent myometrial layer between the GS and 
urinary bladder, 4) Rich vascular pattern, and arterio- 
venous malformation (AVM) around the GS.7,8

Achieving a β-hCG level of 0 IU/L, transvaginal USG 
imaging not indicating a gestational sac and no- 
vascularisation around it were accepted as indicators of 
a successful treatment, whereas blood loss of >300 mL 
during the procedure or the follow-up period after S&C, 
requirement for emergency surgical intervention, β-hCG 
values reaching a plateau or being in an upward trend, 
transvaginal USG imaging indicating a larger gestational 
sac and increased vascularisation surrounding the sac were 
deemed indicative of treatment failure.

After informing the patients about the risks of hyster
ectomy, bleeding and bladder injury that transabdominal 
ultrasound-guided S&C + Foley balloon entailed, Karman 
cannula number 4 was used to access the sac level via the 

Figure 1 Transvaginal ultrasound showing cesarean scar pregnancy. *Empty endo
metrium with empty, closed cervix. 
Abbreviations: GS, gestational sac located in previous scar; CX, cervix.
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cervix with the patients under general anaesthesia and in 
lithotomy position, and evacuation was performed until the 
gestational sac was no longer visible. Subsequently, 16 Fr 
catheter was placed on the sac level and inflated using saline 
until the bleeding stopped. Simultaneously, 10 IU oxytocin 
was intravenously administered. β-hCG was checked at the 
postoperative 24th hour and the Foley balloon was removed. 
Patients without any complication and pain and who were 
haemodynamically stable with minimal bleeding or no 
bleeding at all were tested to observe their β-hCG levels 
daily throughout their hospital stay and then advised to have 
their β-hCG levels tested once a week after being dis
charged. They were advised to go to the hospital in cases 
of severe abdominal pain, massive bleeding and increased 
level of β-hCG. The patients whose post-treatment β-hCG 
reached a plateau were administered a single 50-mg/m2 dose 
of intramuscular methotrexate. Their β-hCG levels were 
checked on days 4 and 7. Patients with a haemoglobin 
value of <7 gr/dL were transfused with 2 units of blood. 
The 42 patients who underwent the S&C + Foley balloon 
procedure were called using their phone numbers which 
were previously recorded, and 26 of these were contacted. 
These patients were asked about their post-treatment num
ber of pregnancies, number of miscarriages, number of live 
or dead births, mode of delivery, delivery time, recurrence 
of scar pregnancy and whether any abnormal placental 
invasion or uterine rupture developed. These data were 
recorded.

The SPSS 16 package was used for statistical analysis. 
Descriptive statistics are given as mean, standard devia
tion, frequency and percentage values.

Results
The data is presented in Tables 1 and 2. The mean age of 
patients was 32 (22–43) years. The gestational week was 
between 5 and 9 + 4 weeks. Nine (20.45%) of the patients 
presented with abdominal pain and vaginal bleeding, 26 
(59.09%) presented with vaginal bleeding, and nine 
(20.45%) were diagnosed incidentally with no complaint 
at all.

A total of 42 patients simultaneously underwent trans
abdominal ultrasound-guided S&C + Foley balloon treat
ment. In two of these patients, wherein post-treatment 
level of β-hCG reached a plateau, single-dose systemic 
methotrexate was administered. Furthermore, two patients 
with a haemoglobin value of <7 gr/dL were transfused 
with 2 units of blood. Uterine rupture was not observed 
in any patient. Emergency surgical intervention, 

hysterectomy, massive blood transfusion and additional 
systemic methotrexate administration were not required 
in any patient.

Two patients with positive fetal cardiac activity did not 
consent to the procedure and chose to sustain their preg
nancy. One of these patients was diagnosed with placenta 
percreta and underwent elective delivery and caesarean 
hysterectomy in week 35.

The other patient was diagnosed with intrauterine fetal 
death, placenta previa totalis, abnormal placental invasion 
in week 36. She underwent elective caesarean delivery. 
Firmly adherence of placenta to the myometrium con
firmed the diagnosis of abnormal placental invasion, cae
sarean hysterectomy was performed without complication. 
Pathology result reported as placenta increta.

Only 26 of the patients included in the present study could 
be contacted, whereas 16 did not answer. Moreover, 18 of 
these 26 patients were trying to conceive, whereas eight of 
them were taking contraceptive measures. Six of 18 patients 
had secondary infertility, and 12 of 18 patients that were 
trying to conceive managed to conceive. Eight of these 12 
patients who conceived had caesarean delivery at full term, 

Table 1 Patient and Procedure Characteristics

(Mean± SD) Minimum Maximum

Age (years) 32.04±4.9 22 43
Gravida 3.9±1.3 2 7

Gestational weeks 6.6 ± 0.95 5 9+4

Initial β-hCG level (IU/L) 20,311.14 242 140,842
Prior cesarean sections 1.9±0.84 0 4

Hemoglobin before 

surgery (g/L)

12.03±1.26 8.9 14

Hospital stay (days) 2.7±1.5 1 8

Foley balloon inflation 
volume (mL)

31.66±11.02 10 50

Table 2 Reproductive Outcomes in Women with a Previous 
Cesarean Scar Pregnancy

Reproductive Outcome Results

Pregnancy rate 12/18 (66.66%)

Secondary infertility rate 6/18 (33.33%)
Live birth rate 8/12 (66.66%)

1. Trimester abortus rate 4/12 (33.33%)

Recurrent cesarean scar pregnancy (CSP) rate 1/12 (8.3%)
Cesarean section rate 8/8 (100%)

Abnormal placental invasion rate 0/8

Tubal ectopic rate 1/12 (8.33%)
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two of whom had a history of one missed abortion each. One 
of these two patients was diagnosed with a pregnancy 
implanted close to the scar line; however, the patient did 
not wish to undergo any intervention and instead choose to 
have a spontaneous abortion with no complications. One 
patient (1/12) was 16-week pregnant, 1/12 had a tubal ectopic 
pregnancy and 2/12 had their pregnancies terminated with 
first-trimester abortion, whereas there was no patient 
with second-trimester abortion or preterm delivery (Figure 2).

The mean ages of patients who conceived again, who 
delivered at full term, whose pregnancies were terminated 

with abortion and of infertile patients were 37.58 (28–46), 36 
(28–40), 41.5 (35–46) and 38.5 (31–46) years, respectively.

Discussion
CSP is one of the rarely encountered forms of ectopic 
pregnancies. In parallel with the increasing rate of caesar
ean deliveries and advancements in transvaginal ultra
sound imaging, the rate of CSP diagnoses has also 
increased. The most suitable treatment method for CSP is 
uncertain, and there is no standard treatment approach 
because the clinical experiences of CSPs are presented as 

Figure 2 Flowchart of follow-up data for 42 women with cesarean scar pregnancies.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                   

International Journal of Women’s Health 2021:13 242

Aslan and Yavuzkir                                                                                                                                                  Dovepress

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


case series in the literature and because of the lack of 
randomised controlled studies. Patients with symptoms of 
bleeding and haemodynamic instability need surgical 
intervention. These interventions might be performed 
laparoscopically or via laparotomy and the type of surgery 
might possibly incorporate hysterectomy. Treatment may 
be in the form of dilatation and curettage or methotrexate 
administration in a stable patient. Other options include 
wedge resection of ectopic pregnancy via laparotomy or 
laparoscopy, ectopic pregnancy resection by hysteroscopic 
excision, local injection of 5 mEq potassium chloride into 
the sac, selective arterial embolisation of the uterine 
arteries together with curettage and/or methotrexate 
administration and treatment with local or systemic meth
otrexate administration.9–12

Despite the high number of methods to treat CSP, no 
global treatment protocol concerning the best and standard 
treatment has still been published. In this retrospective 
study, we simultaneously performed S&C + Foley balloon 
in 42 of 44 patients with CSP. Two of these patients were 
administered systemic methotrexate treatment because 
their β-hCG levels reached a plateau. All these patients 
were successfully treated. Two other patients chose to 
sustain their pregnancy because they were positive for 
fetal cardiac activity. Two patients diagnosed with abnor
mal placental invasion underwent caesarean hysterectomy 
in the third trimester.

Early diagnosis and management is of critical impor
tance because of the serious consequences of CSP. The 
clinical presentation of a patient and the USG findings are 
relevant in making the diagnosis. One-third of the inciden
tally diagnosed cases are clinically asymptomatic.3 Most 
patients present with non-specific symptoms. Moreover, 
the most common clinical symptom is vaginal 
bleeding.13,14 Overall, 24.6% of cases present with slightly 
severe abdominal pain and/or vaginal bleeding.15 In the 
present study, 9 (20.45%) patients presented with abdom
inal pain and vaginal bleeding, 26 (59.09%) presented with 
vaginal bleeding, and 9 (20.45%) were diagnosed inciden
tally with no complaint at all. In our study, clinical symp
toms of patients were found similar to previous studies.

The mean gestational age when the diagnosis is made 
varies between 5 and 16 weeks.13 In the present study, 42 
patients with unruptured CSP at a gestational week of 5 to 
9 + 4 weeks who were haemodynamically stable and had 
a distinct myometrial thickness between the bladder and 
the CSP sac simultaneously underwent S&C + Foley bal
loon treatment.

Decreased myometrial thickness observed in the first- 
trimester transvaginal ultrasound examination was asso
ciated with abnormal placental adhesions that have high 
morbidity rates and have 4–5 times higher risk of placenta 
percreta.16 A study by Timor-Tritsch et al17 highlights that 
placenta accreta can occur due to progression of CSP and 
CSP is a precursor of adherent placenta. The same study 
also revealed that CSP and early placenta accreta have the 
same histology. Although two of our patients were indeed 
diagnosed with CSP during the first trimester (weeks 7–9) 
and properly informed about the potential complications, 
they rejected the termination of pregnancy and sustained 
their pregnancy. These two patients eventually underwent 
caesarean hysterectomy after being diagnosed with pla
centa percreta during the last trimester.

The factors that affect scar-healing of caesarean inci
sions include improper closure of uterine incision, post
operative infection, existing health problems like diabetes 
mellitus and connective collagen tissue disorders, factors 
that reduce blood flow to the scar tissue such as smoking 
and predisposing factors such as short time interval from 
previous caesarean pregnancies.17–19

Adenomyosis, in-vitro fertilisation, history of dilatation 
curettage and manual removal of placenta are potential 
risk factors. In addition to C-section, surgeries such as 
myomectomy, metroplasty and hysteroscopy are other 
risk factors.4,11,20

The number of previous C-sections was not associated 
with CSP. Overall 43 patients included in the present study 
had a history of at least one C-section and a maximum of 
four, whereas one patient did not have a history of 
C-section but of metroplasty surgery.

As in many other studies in the literature, Uçar et al21 

argued that curettage should not be used as the first-line 
treatment in cases of CSP and it should be accompanied by 
other treatments rather than being preferred as the primary 
treatment. They supported it by noting that CSP has risks 
of very serious bleeding and uterine rupture because it was 
shown to have a very weak contraction component due to 
the scar. The study by Rotas et al22 also reported a high 
failure rate of 76.1% when curettage was preferred as the 
first-line treatment option, although it is less 
invasive.3,23,24 However, in our opinion, the above- 
mentioned failure rate is associated with the sharp curet
tage procedures possibly performed using metal curette in 
the CSP case series that were managed with curettage in 
the literature. This is because most of the studies managed 
with curettage did not include the necessary details 
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concerning the Dilatation and curettage (D&C) procedure 
according to our observations. Therefore, we suspect that 
the D&C procedures might have been performed using 
metal curette following dilatation. In the present study, 
however, the pregnancy material was aspirated via 
TAUSG-guided vacuum curettage without performing 
dilatation, and the success rate was 95%.

In addition, there are studies that argue the opposite 
and that manage cases only with S&C without the need for 
additional treatments.25 Polat et al26 report a success rate 
of 84.2% in their study where S&C was used as the first- 
line treatment. The 42 patients with CSP included in the 
present study underwent S&C + Foley balloon as the first- 
line treatment, and none of these developed abundant 
vaginal bleeding or uterine rupture. Two patients were 
transfused with 2 units of blood, but the haemoglobin 
values of these patients at presentation were <9 gr/dL. 
We believe that CSP should be managed by performing 
USG-guided Foley balloon curettage as the first-line 
treatment.

Medical treatment is also an option in CSP. According 
to Li et al,27 the success rate of systemic MTX adminis
tration alone is <38.5%. Combined (local and systematic) 
MTX administration appears to be more successful. 
However, slow resolution, long hospital stay, ongoing 
risk of uterine rupture and haemorrhage as well as drug- 
related side effects are the disadvantages. In the present 
study, S&C + Foley balloon treatment required a mean 
hospital stay of 2 days. There was a need for additional 
systemic MTX treatment only in two patients.

The pregnancy rate in the present study was 66.7%. 
This result is similar to the study by Wang et al,28 whereas 
the rates of pregnancy were 83% and 87.5% in similar 
studies by Ben Nagi et al29 and Gao et al,30 respectively. 
The secondary infertility rate in cases included in the 
present study that could not conceive despite their efforts 
following the S&C + Foley balloon procedure was 
23.07%. The post-CSP infertility rate was 14.3% by Gao 
et al.30 We attributed this difference between the infertility 
rates to the mean age of our secondary infertile patients 
being 38.5. We believe that the high rate of miscarriages 
during the first trimester (33.3%) can be associated with 
maternal age, similar to the study by Gao et al.30

Some studies revealed that CSP can recur in future 
pregnancies.29 One of the patients included in the present 
study was diagnosed with a pregnancy implanted close to 
the scar during the period ` CSP; however, we believe that 

this might be a misdiagnosis because the patient had 
spontaneous abortion with no complications.

Abnormal placental invasion was not observed in any 
patient who had caesarean delivery after undergoing S&C 
+ Foley balloon procedure.

Conclusion
Patients with CSP are at risk of spontaneous abortion, 
secondary infertility, recurrent CSP, placenta accreta, and 
postpartum bleeding in consecutive pregnancies.

The present study reports that reproductive outcomes 
are not influenced negatively in CSP cases following the 
S&C + Foley balloon procedure, and the risk of complica
tions such as first or second-trimester spontaneous abor
tion, uterine rupture, preterm delivery and recurring scar 
implantation is low. We recommend that the S&C + Foley 
balloon method be considered as the first-line treatment in 
patients with CSP because it can be easily performed and 
is a successful, cheap and minimally invasive method 
requiring a short hospital stay.

Disclosure
The authors report no conflicts of interest in this work.
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