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Cesarean Scar Pregnancies and Reproductive Outcomes:
A Single Center Experience
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ABSTRACT Objective: The rising rate of cesarean delivery increases the occurrence of cesarean scar pregnancies (CSP). Early diagnosis
and treatment of CSP have become the subject of considerable interest in recent years because of the risk of life-threatening uterine bleeding
and rupture. The aim of this study was to share the results of ultrasonography (USG)-guided dilation and curettage (D&C) and hysterotomy
in treating early CSP and the long-term reproductive results in these cases. Material and Methods: Patients diagnosed with CSP admitted to
the perinatology clinic between January 2016 and April 2020 were included in this study. USG-guided D&C was recommended for all pa-
tients diagnosed with CSP in the first trimester (<12 gestational weeks). Hysterotomy was recommended for patients who could not undergo
D&C. All patients' demographic data and procedure results were retrieved retrospectively from electronic records, and reproductive anamneses
after the procedure were obtained from patient files and telephone calls. Results: Sixty-three patients who underwent USG-guided D&C and
hysterotomy were included in the study. While D&C was successful in 93.65% (n=59) of these patients, 6.35% (n=4) underwent hysterotomy.
In the USG-guided D&C group, the infertility rate was 15.78% (n=6), the rate of the recurrent scars was 9.3% (n=3), and the rate of placenta
accreta spectrum was 6.25% (n=2). The term healthy pregnancy rate was 64%. Conclusion: In experienced hands, USG-guided D&C can be
considered the first choice in early scar pregnancies. We believe that similar reproductive results would be obtained when D&C and other treat-
ment modalities were compared in CSP treatment.
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The rising rate of cesarean delivery increases
the occurrence of cesarean scar pregnancies (CSP)
as well. The incidence of CSP is reported to be
1/1,800-1/23,226." This condition is a result of
blastocyst implantation into the fibrous tissue of a
previous cesarean scar. Early diagnosis and treat-
ment of CSP have drawn much interest in recent
years due to the risk of life-threatening uterine bleed-
ing and rupture.

Since there is no definitive treatment modality
for CSP pregnancies, early diagnosis with ultra-
sonography (USG) and fertility-preserving treatment
options with minimal complications are targeted.” In
addition to medical treatments such as systemic
methotrexate (MTX) and local and systemic MTX,
and surgical options such as dilation and curettage
(D&C), hysteroscopy, transvaginal CSP resection,

uterine artery embolization (UAE), laparotomy, la-
paroscopy, high-intensity focus ultrasound (HIFU)
are also performed. Each treatment modality has its
advantages and disadvantages. Expectant manage-
ment is not recommended due to its high rate of
adverse effects on pregnancy. Although medical
treatments are low-cost and less traumatic, they have
such disadvantages as prolonged resolution, contin-
ued bleeding, and uterine rupture risk during treat-
ment.’ Even though there are a number of treatment
options, a limited number of studies have used only
D&C as treatment in their settings. USG-guided
D&C increases the success and safety rate of the pro-
cedure in determining the risk of the procedure, en-
suring that all pregnancy tissue is removed,
shortening the operation time and reducing surgical
perforation risks.*
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Researchers have reported that term intrauterine
pregnancies were achieved after all CSP treatment
modalities. Following CSP pregnancies, recurrent
CSP pregnancies, missed abortion, placenta previa or
accreta, life-threatening bleeding, or hysterectomy
may occur.’ Data regarding short-term and long-term
reproductive outcomes are limited due to the low
number of CSPs.

The aim of this study was to evaluate the obstet-
ric characteristics and long-term reproductive results
of patients who underwent USG-guided D&C as well
as hysterotomy in first-trimester cesarean section scar
pregnancies.

MATERIAL AND METHODS

Patients diagnosed with CSP admitted to the Perina-
tology Clinic of Necmettin Erbakan University Med-
ical School’s Meram Hospital between January 2016
and April 2020 were included in this study. All pa-
tients signed an informed consent form stating they
accepted the procedure prior to the start of the study.
The research involving human subjects complied
with all relevant national regulations and institutional
policies, was in accordance with the tenets of the
Helsinki Declaration (as revised in 2013) and has
been approved by the Necmettin Erbakan University
Ethics Committee (no: 2022/3777, date: May 13,
2022). All pregnant women were evaluated with a GE
Voluson E8 imaging machine (General Electric Co.,
USA) with a 5.0-9.0 MHz transvaginal transducer to
diagnose CSP. The study included pregnancies at <12
weeks in the isthmic region where the uterus and cer-
vical canal were empty, the myometrial thickness was
absent or decreased (1-3 mm) between the bladder
and gestational sac, the trophoblastic Doppler vascu-
lar blood flow around the sac was high and myome-
trial integrity was impaired (Figure 1). The first day
of the last menstrual period, the first beta-human
chorionic gonadotropin (-HCG), or the first crown-
rump length measurement by USG were considered
to determine the gestational week. Vaginal USG was
used to ascertain the gestational week for those with
irregular menstrual cycles. Only cases within the year
the study data were collected were enrolled, while
those within the last two years were excluded from
the study to evaluate the reproductive results accu-
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FIGURE 1: Pre-procedure ultrasonographic image.

rately. Hemodynamically unstable cases, those who
received additional treatment at another center,
whose sac integrity was disrupted, pregnancies with
cervical implantation, incomplete abortion, missed
abortion, and intrauterine pregnancy and CSP coex-
istence were also excluded from the study. According
to our clinic’s protocol, USG-guided D&C is recom-
mended for all patients diagnosed with CSP in the
first trimester regardless of the type of CSP and resid-
ual myometrial thickness, while no other treatment is
performed on any patient before the procedure. After
providing information about the procedure to all pa-
tients, consent is obtained for laparotomy, hystero-
tomy, and hysterectomy in case of procedure failure.
The D&C procedure is performed under mask anes-
thesia in the lithotomy position, under the guidance of
transabdominal USG, after 4-10 mm dilation with a
gentle Hegar dilator and Carmen cannula insertion
numbered 6-7-8. If suction cannot be provided with
a Carmen cannula or the pouch size is greater than 2
cm, vacuum suction is applied after fetal tissue and
appendages are removed with Winter forceps. Hys-
terotomy is performed if the ultrasound-guided pro-
cedure fails (excessive bleeding >200 mL, uterine
rupture suspected, or suction failure). With hystero-
tomy, the gestational sac located in the scar area is
removed under general anesthesia, and the incision
line is repaired with primary suturing following the
resection of the scar area. After the procedure, all pa-
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FIGURE 2: Ultrasonographic image in the second week after the procedure.

tients are discharged after 24-48 hours of follow-up
for vital signs, vaginal bleeding, and intra-abdominal
bleeding. After discharge, weekly transvaginal USG
and B-HCG are followed up (Figure 2). When B-HCG
drops to 0-5 1U, follow-up is discontinued, and pa-
tients are advised not to get pregnant for at least 6 to
12 months.

All patients” demographic data and procedure re-
sults were retrieved retrospectively from electronic
records, and reproductive anamneses after the proce-
dure were obtained from patient files and telephone
calls. Patients, who had had the procedure at least two
years before, were called on the telephone and their
intention to have a child, protection statuses, re-preg-
nancy, pregnancy outcomes, and inability to conceive
(cases under medical follow-up after one year of un-
protected intercourse were included) were recorded.
Obstetric and neonatal outcomes of the pregnant
cases were recorded as well. All cases with healthy
pregnancies had cesarean section deliveries.

STATISTICAL METHODS

The conformity of the variables to normal distribu-
tion was analyzed by using visual (histogram and
probability graphs) and analytical methods (Kol-
mogorov-Smirnov/Shapiro-Wilk Test). Comparison
of groups was performed by the Independent t-test
for normally distributed numerical data and the
Mann-Whitney U test was used for non-normally dis-
tributed numerical data. Number and percentage val-
ues, the Pearson chi-square test, and Fisher’s exact
test evaluated categorical variables. p<0.05 was con-
sidered statistically significant. Data analyses were
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conducted by the SPSS 22 (IBM, Armonk, NY,
USA) software.

RESULTS

Sixty-three patients diagnosed with CSP in the peri-
natology clinic who underwent USG-guided D&C
and hysterotomy were included in the study. The me-
dian age of the patients was 33 years (24-49), the me-
dian number of pregnancies was 4 (2-8), the median
number of previous cesarean sections was 2 (1-4),
and the median D&C week was 7 (4-12). While D&C
was successful in 93.65% (n=59) of these patients,
6.35% (n=4) underwent hysterotomy. There was no
statistically significant difference between the mater-
nal age, gravida number, previous numbers of D&C,
abortion counts, previous cesarean section, procedure
weeks, preoperative and postoperative hemoglobin
values of the patients who underwent D&C and the
patients who underwent hysterotomy (p>0.05) (Table
1). The number of cases with positive fetal heart rate
in cases that underwent hysterotomy was signifi-
cantly higher (p<0.05). When the admission symp-
toms of the patients were taken into consideration, it
was seen that 25.39% (n=16) of all cases presented
with vaginal bleeding and 12.69% (n=8) with pelvic
pain, while 61.90% (n=39) were diagnosed by rou-
tine USG examination. The blood transfusion rates
in both groups were similar (Table 2). Among the
cases that underwent hysterotomy, one patient was
switched to laparotomy due to uterine rupture
(1.58%), two cases (3.17%) for heavy bleeding, and
one case for D&C failure (1.58%). Post-procedural
reproductive results of 7 out of 63 patients treated for
CSP could not be obtained because their contact de-
tails were no longer available. Among the remaining
56 patients, 2 of the 4 cases with hysterotomy
achieved healthy pregnancy, while one had infertility.
38 (67.9%) out of 56 patients desired to get pregnant
again. In this group, infertility rate was 15.78% (n=0).
The rate of recurrent scars was 9.3% (n=3), and the
rate of placenta accreta spectrum (PAS) was 6.25%
(n=2). One of the PAS cases had cesarean section de-
livery by performing uterine-sparing surgery at 34
weeks and the other case at 35 weeks of gestation.
The take-home baby figure was 25 out of 32 cases
where pregnancy occurred, and the mean week of de-
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TABLE 1: Clinical and demographic findings for the groups.
D&C (n=59) Hysterotomy (n=4) Total (n=63)
Median; range Median; range Median; range p value
Age 33 (24-49) 32.5 (28-40) 33 (24-49) 0.734
Gravida 4 (2-8) 3.5(2-5) 4(2-8) 0.750
Parite 2(1-4) 2(1-3) 2 (1-4) 0.988
Abortion 0(0-4) 0.5(0-1) 0(0-4) 0.828
Previous D&C 0(0-4) 0(0-1) 0(0-4) 0.376
D&C (gestational age) 7(4-12) 8.5 (6-11) 7(4-12) 0.073
Previous cesarean 2 (1-4) 2(1-3) 2 (1-4) 0.758
Preop hemoglobin 12.9 (8.2-15.9) 12 (9.5-14.7) 12.8(8.2-15.9) 0.446
D&C (n=59) Hysterotomy (n=4) Total (n=63)
XSD X£SD X+SD
Postop hemoglobin* 11.79+1.22 10.77+1.97 0.128
*Independent t-test; D&C: Dilatation and curretage; SD: Standard deviation.
TABLE 2: Comparison of basic and clinical characteristics of patients.
D&C (n=59) Hysterotomy (n=4) p value
Fetal heartbeat () 48 (81.4%) () 1(25.0%) 0.009
(+) 11 (18.6%) () 3(75.0%)
Vaginal hemorrhage () 44 (74.6%) () 3 (75.0%) 0.985
(+) 15 (25.4%) (+) 1(25.0%)
Pelvic pain () 51 (86.4%) () 4.(100%) 0.431
(+) 8 (13.6%) (+) 0(0%)
Ultrasonography exam (+) 36 (61.01%) (+) 3 (75.0%) 0.310
Blood transfusion () 58 (98.3%) () 4.(100%) 0.793
(+) 1(1.7%) (+) 0(0%)

D&C: Dilatation and curettage.

livery was 36.95+1.68. In this group, the term healthy
pregnancy rate was 64%. The mean time between
D&C and conception of these 32 patients was
10.94+5.73 month (Table 3).

DISCUSSION

Early diagnosis and treatment of scar pregnancies,
which are becoming more common around the world,
are critical to avoiding catastrophic consequences.
When the presenting symptoms of CSP, clinical pres-
entation of which is nonspecific, were taken into ac-
count, it was seen that the rate of patients diagnosed
by the USG after amenorrhea was higher in our se-
ries. The success rate in our series, where D&C was
used as the first treatment, was 93.6%. No hysterec-
tomy was performed on any of our patients. This re-
sult shows that D&C treatment is safe and successful.
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TABLE 3: Reproductive outcome after the D&C procedure.

Absent n (%) Present n (%)
Pregnancy desire (n=56) 18 (32.1) 38 (67.9)
Subsequent pregnancy (n=56) 24 (42.9) 32(57.1)
Infertility (n=38) 32(84.22) 6 (15.78)
Recurrent scar (n=32) 29(90.7) 3(9.3)
Abortion (n=32) 28 (87.5) 4(12.5)
PAS (n=32) 30 (93.75) 2 (6.25)
Pregnancy outcome (n=32) 7*(21.88) 25(78.12)
Pregnancy outcome (n=25) FGR 1 (4)

EMR 4 (16)

PD 1 (4)

PAS=2 (8)

Term healthy neonate 16 (64)

Ongoing pregnancy 1 (4)
Procedure-pregnancy interval 10.945.73
(month, n=32) X+SD
Delivery week (n=24) X+SD 36.95+1.68

*Abortion count+recurrent scar count; D&C: Dilatation and curettage; PAS: Placenta
accreta spectrum; FGR: Fetal growth restriction; EMR: Early membrane rupture;
PD: Preterm delivery; SD: Standard deviation.
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Our re-scar rate was 9.3%, PAS rate was 6.25%, and
among those who wanted to get pregnant after the
procedure, infertility rate was 15.78%, and the re-
pregnancy rate was 84.22%.

There is no consensus on the treatment of CSP.
The main target in the treatment of CSP should be an
early diagnosis, early termination, and fertility preser-
vation. Many studies have reported that surgical treat-
ment was superior to medical treatment. A study
evaluating five surgical modalities for the treatment
of CSP reported success rates of 99.2%, 97.1%,
95.4%, 93.6%, and 83.2% in transvaginal hystero-
tomy, laparoscopic hysterotomy, D&C combined
with UAE and hysteroscopy, D&C combined with
UAE, and hysteroscopic hysterotomy, respectively.’
Many studies added other treatment modalities (in-
tramuscular MTX, UAE, or HIFU) to D&C.¢ How-
ever, one of these additional methods, namely the
UAE, requires much knowledge and experience, and
at the same time, physicians should remember that
the future fertility of women can be negatively af-
fected by UAE.” HIFU is both very costly and not
commonly used in the world.® The success rates of
medical treatment methods, on the other hand, range
between 77% and 92%. Nonetheless, they are not
preferred by treatment centers and patients since the
follow-up lasts up to 20 months and sometimes re-
quires additional intervention.”!?

Although USG-guided D&C has been consid-
ered a treatment option because it is simple, inex-
pensive and easily accessible, it is not recommended
in some studies due to the risk of massive bleeding,
secondary surgery, blood transfusion, and even hys-
terectomy.!! Some authors found the curettage option
to be inconvenient because of the excessive vaginal
bleeding and the potential for uterine rupture but they
also noted that it was only partially contraindicated.
Among all our cases, only one (1.58%) case ruptured
during the D&C and received hysterotomy. Some re-
searchers have argued that it might be a treatment op-
tion, reporting a very low complication rate.'”> The
absence of a standard D&C protocol for CSP has led
to varying results in different studies, as in some stud-
ies myometrial thickness was considered and in oth-
ers gestational sac size was taken into account. In our
study, we decided on the procedure by taking into ac-
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count the gestational week in the D&C decision.
D&C is a deterrent for patients and doctors because
it necessitates lengthy follow-ups, carries the risk of
intermittent bleeding, and entails reprocessing be-
cause of residual tissue. Zhang et al. reported that
3.15% of residual pregnancy tissue might remain
after D&C, which might increase the risk of bleed-
ing and second intervention, and this rate was be-
tween 4.31% and 6.03% in the literature."* Jurkovic et
al. reported that even though 15% residue was seen in
the USG after the procedure, 6% re-procedure was
required clinically.'>'* While Bagli et al. had suc-
cessful results in 31 of 36 patients that received suc-
tion curettage, they performed additional intervention
in 5 cases." In 26 cases, Polat et al. applied suction
curettage to 19 patients and achieved successful re-
sults in 17 cases.!®

In the study by Gao et al., 87.5% of those who
desired pregnancy after uterine-preserving CSP treat-
ment actually got pregnant, whereas in the study by
Ben Nagi et al., the pregnancy rate was 87.5% and
infertility was reported in 12.5% of cases. Pregnancy
rates between 14.3% and 100% are mentioned in
smaller case series.!”!® In our study, infertility rates
were similar to those reported in the literature. CSP
recurrence rates in the published series range from
1/3 to 1/21." In the meta-analysis by Morlando et al.,
the rate of repeat CSP was 17.6%, the intrauterine
pregnancy rate was 82.6%, and the rate of those who
wanted pregnancy and achieved pregnancy was
70.6%. In this meta-analysis, the uterine rupture rate
was 1.5%, while the spectrum of miscarriage, preterm
labor, and placenta accreta was 19.1%, 10.3%, and
4%, respectively. When the recurrent CSP cases in
these pregnancies were evaluated, it was determined
that 21% occurred after surgical treatments and

15.2% after non-surgical treatments.*

The greatest risk in pregnancies following CSP
pregnancies is the increased risk of placenta accreta
(PAS). In a series of 7 cases by Seow et al., placenta
accreta was seen in 2 cases after conservative treat-
ment.”! Previous CSP carries a higher risk of uterine
rupture and PAS than previous cesarean sections.?
Although data on the number of pregnancies reaching
term after CSP is limited, the figure pointed to 54.9%
of uncomplicated live births in the last meta-analysis
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(regardless of medical or surgical treatment) and this
rate amounted to 59.5% (in hysteroscopic-guided
D&C cases) in live full-term in the study by Tang et
al.” In our study, our live full-term pregnancy rate
was 64%, and the rate of take-home baby was 78.1%.
Xu et al. reported that 57 of 117 CSP cases that re-
ceived three different treatment modalities such as
UAE+D&C, laparoscopy-assisted D&C, and laparo-
scopic resection, desired to get pregnant again and 24
of them became pregnant, while the pregnancy results
were not affected by the type of treatment. Although
many retrospective studies have reported success
rates in USG-guided D&C in cases where the re-
maining myometrial tissue was 3 mm in CSP preg-
nancies, studies by Xu et al. reported successful
results in 19 cases where the remaining myometrial
thickness was less than 3 mm while none of their pa-
tients were submitted to laparotomy. The authors in-
dicated that this result underlined that the remaining
myometrial thickness and the type of CSP were not
important when deciding whether to perform USG-
guided D&C.?** We, on the other hand, took into ac-
count the gestational week when making the
USG-guided D&C decision for our cases. In this way,
our success rate went as high as 93.6%, while our la-
parotomy rate remained at 6.4%.

The limitations of our study were that it was ret-
rospective and non-randomized, the number of cases
was low, treatment modalities could not be com-
pared, and the procedure was performed only by con-
sidering the gestational week without taking into
account the remaining myometrial thickness, CSP
type or sac size.

CONCLUSION

In experienced hands, USG-guided D&C can be con-
sidered the first choice in early scar pregnancies in
low and middle-income populations. Having a previ-
ous CSP does not mean that the results of the subse-
quent reproductive period will be catastrophic. We
believe that similar reproductive results would be ob-
tained when D&C and other treatment modalities
were compared in CSP treatment. Prospective studies
with a larger patient group are needed for standard-
ized D&C protocols in CSP treatment.
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