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Objective
To evaluate the therapeutic efficacy of dilatation and evacuation (D&E) for cesarean scar pregnancy (CSP) and to determine prognostic
factors.
Methods
This study was retrospectively performed in 68 women who had been diagnosed with CSP. The 56 CSP women were enrolled for
whom D&E was the primary treatment. The patients were divided into two groups according to treatment outcomes. Women who
received D&E only were defined as the success group and patients who required additional treatment were categorized as the
failure group. Demographic, clinical, and sonographic characteristics according to treatment results were analyzed.
Results
Among the total of 56, 36 (64%) women were treated by D&E only, and 20 (36%) women underwent additional treatments. There
were no significant difference in maternal age, gravida, number of previous cesarean section, initial symptoms, but significant
difference in parity (≥2), gestational age at diagnosis, serum ß-human chorionic gonadotropin level, postoperative stay, and time to
resolution was present (P <0.05). On sonographic findings, there was significant difference in terms of fetal heart beat, hematoma
and myometrial thickness of the implantation site (P <0.05). After multivariate regression, only myometrial thickness of the
implantation site with a cut-off value of 1.75 mm was significant.
Conclusion
D&E is an effective and safe treatment modality in selected cases of CSP. Consideration of prognostic factors before deciding
treatment modalities can help to achieve better outcomes.
Keywords: Cesarean scar pregnancy; Dilatation and evacuation; Treatment

Cesarean scar pregnancy is the rarest form among ectopic pregnancies, but its frequency is increasing due to recent increase in
cesarean deliveries. Early diagnosis of cesarean scar pregnancy is
most important, for it can give rise to grave complications such as
uterine rupture or massive hemorrhaging, and thus have an effect
on maternal morbidity or mortality rate [1].
Total hysterectomy has been a common treatment modality since
this form of pregnancy has shown cases with initial manifestations
of massive hemorrhage as an obstetrical emergency [2]. With advances in ultrasonography resolution, detection at an earlier gestational age and more accurate diagnosis became possible to enable
various methods for preservation of fertility, such as systemic or lo-
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cal administration of Methotrexate® (MTX, Hospital Korea, Seoul,
Korea) into the cesarean scar, hemostasis using balloon catheter
after ultrasound-guided dilatation and curettage, laparoscopic or
hysteroscopic guided wedge excision, and bilateral uterine artery
embolization therapy [3]. However cesarean scar pregnancy cases
are still low in numbers, and the guideline on treatment modality is not determined yet through large scale studies, with much
refute in its selection consensus [4,5]. Invasive methods, such as
dilatation and evacuation (D&E), have especially low success rates
and high complication rates, such as intraoperative or postoperative massive bleeding [6,7]. But as more and more cesarean scar
pregnancies are experienced and treated, the authors have come
to select D&E as the primary treatment modality, since this modality entails shorter hospitalization and treatment period, as well as
lower complication rate than that of prior studies. Therefore this
study aims to ascertain out the therapeutic efficacy of D&E, and
to determine the prognostic factors of 56 patients who have been
diagnosed with cesarean scar pregnancy who received D&E at our
center.

Materials and Methods
The medical records of 68 patients diagnosed with cesarean scar
pregnancy from June, 2000 to June, 2009 at Ajou University Medical Center were reviewed retrospectively. The 12 patients with
medical treatment using MTX, or surgery as the primary treatment
were excluded. The total of 56 patients who received ultrasoundguided D&E as the primary treatment were selected in the study
analysis. The 36 patients who completely recovered with only D&E
were categorized as the success group, and the 20 patients who
received additional treatment such as insertion of 23-Fr cervical
Foley catheter for vaginal bleeding after the D&E (n=7), or chemotherapy with supplementary MTX (n=4), or hysterectomy (n=1), or
combined therapy (n=8) were categorized as the treatment failure
group. Cervical tamponade was employed in patients with immediate bleeding episode during or after evacuation. Chemotherapy
was administered those with increased or plateau serum ß-human
chorionic gonadotropin (ß-hCG) levels. Combination therapy is
defined as cervical tamponade plus additional systematic MTX
administration. One case of hysterectomy was carried out in an
unstable hemodynamic status during evacuation due to massive
bleeding at 8th gestational weeks. Four cases in the success group
and nine cases in the failure group required transfusions.
Before choosing a treatment method among the above therapeu-
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tic options, we fully discussed with the patients and their families
about the risks of each treatment modality (including exploratory
laparotomy, laparoscopy, surgical evacuation, and medical therapy) associated with cesarean scar pregnancy. Written informed
consent was obtained in all cases. This study was approved by the
Institutional Review Board and Ethics Committee (IRB:AJIRB-MEDMDB-11-042).
The ultrasonographic diagnosis of cesarean scar pregnancy is
defined as the presence of; 1) empty uterine cavity and cervical
canal, 2) gestational sac on the anterior isthmic portion and the
presence of myometrial defect between bladder and gestational
sac, 3) discontinuity in uterine anterior wall on sagittal plane, 4)
negative sliding organ sign. All these cases had a connection between the endometrial cavity and gestational sac, and no intramural type was present among the cases enrolled (Fig. 1). Follow-up
was every two weeks after discharge, and complete recovery was
determined at the outpatient care after surgery, with no residual
tissue of the scar as scanned by ultrasonography, and with normal
serum ß-hCG levels.
In both groups, predictive factors of D&E were evaluated through
correlation between demographic factors including maternal age,
obstetric history, prior cesarean section numbers, gestational
weeks at diagnosis, initial serum ß-hCG level, clinical manifestations at diagnosis, hospitalization stay, recovery period after the
operation, and ultrasonographic manifestations such as the fetal
heart beat, hematoma, and the myometrial thickness on the
implantation location at the time of diagnosis, and treatment out-
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Fig. 1. Sagittal transvaginal image showing a gestational sac located at
the scar site and thin myometrial thickness (two white arrows) at the implantation site (white arrowheads: endometrial lining, *: internal os).
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Table 1. Clinical characteristics of study population
Maternal age (yr)

Success group (n=36)

Failure group (n=20)

P ‐value

34.4 ± 4.3

34.3 ± 4.4

NS

Gravidity

NS

2

3 (8.3)

1 (5.0)

3

8 (22.2)

3 (15.0)

25 (69.5)

16 (80.0)

1

13 (36.1)

3 (15.0)

≥2

23 (63.9)

17 (85.0)

1

14 (38.9)

6 (30.0)

2

19 (52.8)

14 (70.0)

≥4
Parity

0.043

Previous cesarean section number

3
Gestational age at diagnosis (wk)
Blood ß‐hCG level at diagnosis (mIU/mL)

NS

3 (8.3)

0 (0)

5.7 ± 0.7

7.0 ± 1.4

25876.8 ± 24341.9

68516.6 ± 53203.4

Symptoms at diagnosis

< 0.001
NS

Asymptomatic

8 (22.2)

7 (35.0)

Vaginal spotting/discharge

6 (16.7)

6 (30.0)

Vaginal bleeding

0.001

22 (61.1)

7 (35.0)

Postoperative stay (day)

2.2 ± 0.4

4.7 ± 2.0

Time to resolution (day)

20.1 ± 9.2

35.7 ± 20.7

< 0.001
0.001

Expressed as mean ± standard deviation or n (%).
Chi‐square test, Mann‐Whitney U test.
ß‐hCG, ß-human chorionic gonadotropin; NS, non-specific.
Table 2. Sonographic characteristics between two groups
Success group (n=36)

Failure group (n=20)

(‐)

22 (61.1)

5 (25.0)

(+)

14 (38.9)

15 (75.0)

(‐)

35 (97.2)

16 (80.0)

(+)

1 (2.8)

4 (20.0)

Fetal heart beat

0.013

Hematoma

Mean myometrial thickness at the implantation site (mm)

P ‐value

0.05

2.6 ± 0.7

1.2 ± 1.0

< 0.001

Expressed as mean ± standard deviation or n (%).
Chi‐square test, Mann‐Whitney U test.

comes. The gestational age at diagnosis was estimated using menstrual history. In uncertain cases, the gestational age was modified
using ultrasonographic findings such as gestational sac, and/or
crown rump length.
The cut-off level of significant parameters was determined through
the receiver-operator curve, and the odds ratio was calculated
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through multivariate regression.
For statistical analysis, SPSS ver 12.0 (SPSS Inc., Chicago, IL, USA),
chi-square, Mann-Whitney U test and logistic regression were used,
and P -value less than 0.05 was defined as statistically significant.

WWW.KJOG.ORG

1.0

1.0

0.8

0.8

0.6

0.6

Sensitivity

Sensitivity

Jeong In Yang, et al. D&E therapy for CSP is effective and safe

0.4

0.2

0.2

0.0

0.0
0.0

0.2

0.4

0.6

0.8

1.0

Fig. 2. Receiver operating characteristic curve of gestational age at
diagnosis (area under curve=0.762, P =0.001, 95% confidence interval
[0.62-0.90]). The cut-off point is 5.7 weeks (sensitivity=0.85; 1-specificity=0.45).
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Fig. 3. Receiver operating characteristic curve of initial ß-human chorionic
gonadotropin level (area under curve=0.852, P <0.001, 95% confidence
interval [0.74-0.97]). The cut-off point is 30,000 mIU/mL (sensitivity=0.90;
1-specificity=0.32).

Results
Among 68 patients who were diagnosed with cesarean scar
pregnancy, 56 patients were enrolled in this study; 36 (64%) patients received successful treatment with only D&E, and 20 (36%)
patients received additional treatment. No statistically significant
difference were observed when comparing the success and failure
group with regard to maternal age, gravid, and prior cesarean
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Fig. 4. Receiver operating characteristic curve of myometrial thickness
at the implantation site (area under curve=0.837, P <0.001, 95% confidence interval [0.71-0.96]). The cut-off point is 1.75 mm (sensitivity=0.90;
1-specificity=0.20).

section numbers had. Only parity (≥2) was of statistical significance. Both the success and failure group showed no signigicance
symptoms or vaginal bleeding as the initial clinical manifestation,
and there was no correlation between the two groups with regard
to quantity of bleeding. The serum ß-hCG levels and gestational
weeks at the time of diagnosis were significantly lower in the
success group, and also the patients were diagnosed earlier. The
hospital stay was 4.7 ± 2.0 days in failure group, which was significantly longer than the success group with 2.2 ± 0.4 days. Complete time to recovery was 20.1 ± 9.2 days, which was significantly
shorter in the success group compared to the failure group with
35.7 ± 20.7 days (Table 1).
Comparing the ultrasound findings in the group that received only
D&E procedure, the procedure alone was inadequate for complete
treatment when fetal heart beat or a hematoma was present at
the time of the diagnosis, and eventually complications occurred.
The myometrial thickness (mm) of the implantation site between
the gestational sac and bladder serosa was 2.6 ± 0.7 in the single
procedure group, and in the additional treatment group it was
1.2 ± 1.0, which showed that myometrial thickness was significantly increased in the success group (Table 2).
The cut-off value of each significant clinical and sonographic parameters using receiver-operator curve were 5.7 gestational weeks
at the time of diagnosis, serum ß-hCG level < 30,000 mIU/mL at
the time of diagnosis, and myometrial thickness > 1.75 mm on
implantation site (Figs. 2-4, respectively). But when each of the
parameters were statistically analyzed with multiple logistic re-
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Table 3. Univariate and multivariate analysis of various prognostic factors according to treatment results
Univariate

Multivariate
Odds ratio

95% confidence interval

P ‐value

Gestational age at diagnosis ＜5.7 wk

0.009

‐

‐

NS

Fetal heart beat (+)

0.013

‐

‐

NS

Hematoma (+)

0.05

‐

‐

NS

Myometrial thickness >1.75 mm

< 0.01

25.3

2.8‐229.9

0.004

ß‐hCG level at diagnosis ＜ 30,000 mIU/mL

< 0.01

‐

‐

NS

Logistic regression.
NS, non‐specific; ß‐hCG, ß-human chorionic gonadotropin.

gression, myometrial thickness >1.75 mm of implantation site was
the only significant factor in determining the treatment outcome
with D&E (Table 3).

Discussion
Cesarean scar pregnancy is the rarest form of ectopic pregnancy,
with a frequency of 1 out of 1,800 to 2,216 pregnancies among
women who have received at least one prior cesarean section [6,8].
Since all cases in this study were referral cases, determining the
actual frequency is very difficult. The reason that our institution
has a large number of cases is because we receive many referral cases from primary and secondary clinics as we are a tertiary
center since the late 90’s after introduction and diagnosis of first
case cesarean scar pregnancy. In 1978, Larsen and Solomon [9]
presented a case report and later on, Fylstra [4] reported a review
article organizing 18 cases. The incidence of cesarean scar pregnancy is increasing with awareness and advances in ultrasonography resolution.
Diagnosis is usually achieved by transvaginal ultrasonography,
and differential diagnosis from progressive spontaneous abortion
and cervico-isthmic ectopic pregnancy is important, since there
are marked differences not only in the treatment but also in the
prognosis [10]. Maymon et al. [11] pointed out the importance of
transabdominal sonography with a full bladder to acquire ‘panoramic view’ images, and also in our experience, observation of
the bladder interface and the gestational sac within the myometrium was especially informative. Thus, combined sonography is
recommended when a cesarean scar pregnancy is suspected.
Since cesarean scar pregnancy is rare, studies are usually case
reports or small case series, and the consensus for treatment modality are not yet established. As the gestation period progresses,
serious obstetrical complications such as uterine rupture and massive bleeding which increases the maternal mortality and morbid-
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ity can occur. Considering this in general, cessation of pregnancy is
induced, and the treatment modalities can be divided broadly into
two paths, which are medical and surgical treatments.
Medical treatments are, as in ectopic tubal pregnancy, administration of MTX systemically [6,12,13], or local injection within the
amniotic cavity [8,10,14], combination therapy into both routes
[5,6], and administration of MTX into the amniotic cavity after
embryocide using potassium chloride if there is fetal heart beat
[8]. There is no selection guideline for systemic or local injection,
but systemic administration was reported to be effective when the
serum ß-hCG level is less than 5,000 IU/mL [6]. Because of the
relatively short half life of MTX, local injections are predicted to
decrease the drug side effects that occurs after systemic administration, as well as maintaining the high MTX concentration within
the amniotic cavity to increase treatment success rate, but more
fundamental studies on the actual serum drug level is needed. In
fact, in selecting between conservative medical and surgical treatment, Jurkovic et al. [8] suggested that MTX local injection be
used if the gestational age is greater than 7 weeks and surgical
evacuation be used if medical therapy failed. Also, Maymon et al.
[5] suggested conservative medical treatment for the followings
criteria: pain free, hemodynamically stable, unruptured state at
less than 8 weeks, and myometrial thickness < 2 mm at implantation site.
Trials of D&E, which is a surgical treatment modality, has been very
disappointing, as in one review, it was said to be suboptimal and
risky [3]. But in case series with more than two cases, one study
including 8 cases; four cases of gestational age at 4-6 weeks and
one case of gestational age at 10 weeks, were treated just with
D&E without additional treatment. In the remaining three cases of
11, 14, and 23 gestational weeks, foley catheter was used for the
compression of hemorrhage [8]. Arslan et al. [15] added a successful case at 7th gestational weeks with suction curettage. Wang
and Tseng [7], who experienced 3 cases, reported that the two
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cases which received surgery each at 4th and 5th weeks suffered
no complications, and one case that received surgery at 7th week
needed additional laparoscopic operation due to hemorrhage.
Though the classification is different, in a larger study, Hwang
et al. [16] reported better success rates with D&E or D&E under
laparoscopic guide. Also compared to 46% of success rate in D&E
treatment group, our report showed more increased success rate
with 64% [17]. Taken together, for successful evacuation, surgery
at earlier gestational weeks is one of the determining prognostic
factors.
The other problem is locally injected MTX, where the serum ß-hCG
level normalization time is so long such that there are reports of a
few weeks, months, and even one year. Even if the serum ß-hCG
level decreases after MTX administration, the lesion is reported
to become larger on follow-up ultrasonography, which renders it
difficult to decide whether additional treatment is needed. Late
hemorrhage after administration have been reported [18]. A very
important advantage of dilatation and curettage is that it requires
less hospitalization stay. The first case the authors experienced
was at 6 gestational weeks, and very careful evacuation under
transabdominal ultrasound guidance was satisfactory, so that
dilatation and curettage was selected as the primary treatment
modality in many later cases.
The most important prognostic factor is degree of myometrial invasion. Wang and Tseng [7] explained that deep implantation was
the reason for an alternative treatment other than evacuation, in
treating a cesarean scar pregnancy at 7.2 gestational weeks. They
presented a bulging gestational sac seen at ultrasonography as
an evidence of deep implantation. However, if the degree of implantation could be quantitative using sonographic measurement
of myometrial thickness at the implantation site in cesarean scar
pregnancy with a connection between the endometrial cavity and
gestational sac, anterior myometrial thickness of the implantation
site may be an useful objective method for estimating myometrial
invasion with clinical significance for prognostic factors. Anterior
myometrial thickness at the implantation site presented at this
study is a significant predictive factor of curettage, and when the
cut-off value is less than 1.75 mm, other additional treatment approach is needed.
In conclusion, cesarean scar pregnancy is rare but a life-threatening condition without a treatment guideline to date. Due to the
small number of studies, experience with dilatation and curettage
as a surgical treatment modality is disappointing. But if D&E is
carried out early in the gestation together with early diagnosis using ultrasonography, under adequate guidelines in selected cases
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with the expertise of an obstetrician, it may become an excellent
primary treatment modality for cesarean scar pregnancy.
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제왕절개반흔임신의 치료에 있어서 소파술의 임상적 유용성
아주대학교 의과대학 산부인과학교실

양정인, 박미애, 장석준, 김행수
목적
제왕절개반흔임신의 치료에 있어서 소파술의 치료적 유용성을 알아보고 예후결정인자와의 관련에 대하여 알아보고자 하였다.
연구방법
의무기록을 이용한 후향적 연구로 제왕절개반흔임신으로 진단된 68명의 임신부 중 일차치료 방법으로 소파술을 시행받은 56명을 대상
으로, 치료 결과에 따라 소파술만을 받은 임신부를 성공군, 소파술외 추가적 치료를 받은 군을 실패군으로 분류하였다. 두 군 간 인구학적,
임상적, 초음파검사 소견 등의 차이를 조사하였다.
결과
36명(64%)의 임신부가 소파술만을 시행받았으며 나머지 20명(36%)은 일차적 소파술 외 다른 치료방법을 추가로 시행받았고 모성 나이,
임신력, 과거 제왕절개분만의 숫자, 초기 증상 및 증후는 실패군과 성공군 간에 의미 있는 차이는 없었다. 그러나 2회 이상의 분만력, 진단
시 임신 주수, 혈청 β-human chorionic gonadotropin 수치는 실패군에서 성공군에 비해 의미 있게 높았으며, 수술 후 입원기간 및 시술 후
제왕절개반흔임신 소견이 소실될 때까지 걸리는 시간은 실패군에서 성공군에 비해 의미 있는 차이를 보였다(P ＜0.05). 초음파검사 소견에
서는 태아심장박동 및 혈종이 있는 빈도가 실패군에서 의미 있게 높았으며 착상된 자궁근층의 침입 정도를 보기 위한 자궁근층의 두께는
성공군에서 의미 있게 높았다. 그러나 다변량 회귀분석에서는 착상 위치의 자궁근층 두께만이 가장 의미 있는 성공 예후인자였으며 cutoff 값은 1.75 mm였다.
결론
제왕절개반흔임신의 다양한 치료 방법을 결정하기 전 주의 깊은 초음파검사와 여러 예후결정인자에 대한 숙고를 통해 적절한 임상례를
선택한다면 소파술은 효율적이며 안전한 치료 방법중의 하나로 좋은 결과를 얻을 수 있다.
중심단어: 제왕절개반흔임신, 소파술, 치료
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