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The effectiveness of hysteroscopy for the @
treatment of cesarean scar pregnancy:
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Abstract

Background Cesarean scar pregnancy (CSP) is a long-term complication of cesarean section characterized by the
localization of a subsequent gestational sac within the scar area or niche developed as a result of a previous cesarean
section. Its incidence has increased substantially because of the high global cesarean section rate in recent decades.
Several surgical and drug treatments exist for this condition; however, there is currently no optimal treatment.

This study compared the effectiveness of direct hysteroscopic removal of the gestational tissue and hysteroscopy
combined with vacuum suction for the treatment of CSP.

Methods From 2017 to 2023, 521 patients were diagnosed with CSP at our hospital. Of these patients, 45 underwent
hysteroscopy. Among them, 28 underwent direct hysteroscopic removal (hysteroscopic removal group) and 17
underwent hysteroscopy combined with vacuum suction (hysteroscopic suction group). The clinical characteristics
and outcomes of the hysteroscopic removal group and hysteroscopic suction group were analyzed.

Results Among the 45 patients, the amount of bleeding and hospitalization cost were significantly higher in the
hysteroscopic removal group than in the hysteroscopic suction group (33.8 mL vs. 9.9 mL, P<0.001; and 8744.0 yuan
vs. 5473.8 yuan, P<0.001; respectively). The operation time and duration of hospitalization were significantly longer
in the hysteroscopic removal group than in the hysteroscopic suction group (61.4 min vs. 28.2 min, P<0.001; and 3.8
days vs. 2.4 days, P=0.026; respectively). Three patients in the hysteroscopic removal group had uterine perforation
and received laparoscopic repair during operation. No complications occurred in the hysteroscopic suction group.
One patient in the hysteroscopic removal group received ultrasound-guided suction curettage due to postoperative
moderate vaginal bleeding, and one patient in the hysteroscopic suction group received ultrasound-guided suction
curettage due to postoperative gestational residue and elevated serum beta-human chorionic gonadotropin levels.
Reproductive function was preserved in all patients.
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Conclusions Hysteroscopy is an effective method for tre

ating CSP. Compared with direct hysteroscopic removal,

hysteroscopy combined with vacuum suction is more suitable for CSP. However, multicenter prospective studies with
large sample sizes are required for verification of these findings.
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Background

Cesarean scar pregnancy (CSP) is a long-term compli-
cation of cesarean section characterized by the localiza-
tion of a subsequent gestational sac (GS) within the scar
area or niche developed as a result of a previous cesarean
Sects [1-3]. The true incidence of CSP is unknown; how-
ever, the estimated incidence of CSP in a single center
has been reported to be between 1:1800 and 1:2656 [4,
5]. The incidence of CSP has increased substantially due
to the high global cesarean section rate in recent decades.
As a result, this disease has garnered increasing attention
from researchers [6, 7]. However, the clinical manifesta-
tions of CSP vary and include many asymptomatic cases,
making a timely CSP diagnosis difficult [8]. In addition,
expectant CSP treatment is prone to severe maternal
complications such as massive hemorrhage, placenta
accreta spectrum, and uterine rupture. Given these sig-
nificant risks, pregnancy termination after CSP diagnosis
is recommended [8-10]. Several surgical and drug treat-
ments are available for this condition [11-14], but there
is no optimal treatment to date.

We hereby summarize our hospital’s experience in
treating CSP by hysteroscopy and compare the effective-
ness of direct hysteroscopic removal and hysteroscopy
combined with vacuum suction for the treatment of CSP.

Methods

Patients

We retrospectively analyzed the data of 521 women with
CSP admitted to our hospital between 2017 and 2023.
After extensive consultation, 45 women underwent hys-
teroscopy, and written informed consent was obtained
before treatment (Fig. 1). The inclusion criteria were as
follows: 1) in addition to a history of cesarean delivery
and a positive pregnancy test result, CSP diagnosis estab-
lished using the following transvaginal ultrasound crite-
ria [14—16]: (a) absence of a GS in the cervical canal or
uterine cavity; (b) presence of a GS in the original cesar-
ean scar; (c) thinner or even absent myometrium of the
anterior wall of the uterus at the attachment site of the
GS; (d) low-resistance and high-speed blood flow signals
around the GS; and (e) no displacement of the GS when
the transvaginal probe was applied to the uterus; 2) stable
vital signs; 3) no contraindications for hysteroscopy, such
as acute inflammation or severe heart, liver, lung, and
kidney disease; and 4) availability of complete medical
records and hysteroscopy and ultrasonic data. Patients
were followed up through outpatient return visits and
telephone consultations. This study was approved by the
Ethics Council of Taizhou Hospital (K20190117). The
requirement for informed consent was waived because of
the retrospective study design.
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Among the 45 patients who underwent hysteroscopy,
28 underwent direct hysteroscopic removal (hystero-
scopic removal group) and 17 underwent hysteroscopy
combined with vacuum suction (hysteroscopic suction
group). The effects of the two treatments were compared.

Procedures

Direct hysteroscopic removal

Under general anesthesia, patients were placed in the
lithotomy position. First, the cervix was dilated to 9.5 cm
using a cervical dilator. Next, the uterine cavity was
explored with a 26 F hysteroscope with a 30° lens to con-
firm that the gestational tissue was implanted at the site
of the cesarean section scar in the isthmus. Then, after a
cervical intramuscular injection of pituitrin 6 U to reduce
the risk of bleeding, an electric loop was used to bluntly
sweep the gestational tissue. A coagulation current of
70 W was used for hemostasis. Finally, the uterine cavity,
scar defect, and cervical canal were thoroughly inspected
to ensure they were free of remnants (Fig. 2 and Addi-
tional file 1). After the operation, an intravenous drip
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of oxytocin 10 U was administered to promote uterine
contractions, and the samples were sent for pathological
examination to confirm the diagnosis.

Hysteroscopy combined with vacuum suction

Direct hysteroscopic removal of CSP was performed
in our hospital before 2021. However, because the view
became easily blurred when gestational tissue was
removed directly using an electric loop, which may lead
to uterine perforation and a longer operation time, CSP
has been treated using hysteroscopy combined with
vacuum since 2021. After CSP was confirmed by hys-
teroscopy (as described above) and a cervical intramus-
cular injection of pituitrin 6 U was administered, we
performed vacuum suction under the guidance of an
abdominal ultrasound. Finally, hysteroscopy was per-
formed to confirm the absence of remnants in the uter-
ine cavity and isthmus, followed by electrocoagulation
for hemostasis (Additional file 2). After the operation, an
intravenous drip of oxytocin 10 U was used to promote

Fig. 2 A, Hysteroscopic view of cesarean scar pregnancy before hysteroscopic removal. B and C, An electric loop was used to sweep the gestational tis-
sue bluntly. D, Hysteroscopic views of the lower uterine segment confirming no remnants after hysteroscopic resection. CSS, cesarean section scar; GS,

gestational sac; HIO, histological internal ostium
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uterine contractions, and the samples were sent for path-
ological examination.

Treatment assessment and follow-up

Transvaginal ultrasound and serum beta-human chori-
onic gonadotropin (-hCG) monitoring were performed
weekly until no residue was found and serum B-hCG lev-
els were normal. Complications were defined as vaginal
bleeding of more than 200 mL and uterine perforation
during treatment. If the serum B-hCG levels decreased
by less than 50% in the first week post-surgery or the vol-
ume of vaginal bleeding was more than the usual men-
strual volume, additional treatment was administered,
including balloon compression, ultrasound-guided vac-
uum suction, and methotrexate injection. The amount
of bleeding, operation time, duration of hospitalization,
hospitalization cost, and days to p-hCG resolution were
recorded.

Data analysis

Data are shown as mean*standard deviation for continu-
ous and ordinal variables and as percentage and absolute
counts for categorical variables. Assuming a normal dis-
tribution, we used an independent-sample t-test (two-
tailed) to compare the values of continuous variables. The
x> or Fisher’s exact test was applied to compare the values
of categorical variables. We used a nonparametric test
(Mann-Whitney U-test) for non-normally distributed
data. SPSS 23.0 (IBM Corp., Armonk, NY, USA) was used
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for the statistical analysis. P<0.05 was considered statis-
tically significant.

Results

Among the 45 patients who underwent hysteroscopy, 30
had vaginal bleeding, 3 had hypogastralgia, 1 had vagi-
nal bleeding combined with hypogastralgia, and 11 were
asymptomatic. Twenty-five patients were referred to our
hospital, as our hospital is a tertiary hospital in this area.
Among these 25 patients, eight had been misdiagnosed
with an intrauterine pregnancy and had undergone an
induced abortion. Three underwent ultrasound-guided
suction curettage after diagnosis. These 11 patients were
transferred to our hospital due to retained products of
conception. The remaining 14 patients were transferred
to our hospital after CSP diagnosis.

A comparison of clinical characteristics and treatment
results between the hysteroscopic removal and suction
groups is shown in Table 1. The two groups showed no
significant differences in age, time from previous cesar-
ean section, percentage of patients transferred from
other hospitals, clinical symptoms, trial of labor, num-
ber of cesarean sections, serum B-hCG levels, gestational
age, gestational sac diameter, fetal cardiac activity, and
myometrium thickness. However, the amount of bleed-
ing and hospitalization cost were significantly higher in
the hysteroscopic removal group than in the hystero-
scopic suction group (33.8 mL vs. 9.9 mL, P<0.001; and
8744.0 yuan vs. 5473.8 yuan, P<0.001; respectively). The

Table 1 Characteristics and results of women treated with direct hysteroscopic removal or hysteroscopy and vacuum suction

Characteristic Hysteroscopic removal group Hysteroscopic suction group P-value
No. of patients 28 17 N/A
Age (years) 345+5.1 333+57 0453
Time from previous CS (years) 6.0+4.7 64+45 0.825
Trial of labor (%) 0.0 (0) 11.8(2) 0.137
Transferred from other hospitals (%) 60.7 (17) 471 (8) 0.537
Clinical symptoms Vaginal bleeding (%) 64.3 (18) 76.5(13) 0513
hypogastralgia (%) 10.7 (3) 59(1) 1.000
asymptomatic (%) 32.1(9) 118 (2) 0.165
No. of cesarean 1.8+0.5 1.6+06 0351
Serum B-hCG levels (IU/L) 34347.3+43597.2 304124+452494 0.774
Gestational age (days) 55.1+16.3 50.5+206 0410
Gestational sac diameter (mm) 29.1+14.6 23.1+£11.8 0.161
Fetal cardiac activity (%) 35.7 (10) 294 (5) 1.000
Thickness of myometrium (mm) 2715 23+14 0.752
Complication rate (%) 10.7 (3/28) 0.0 (0/10) 0.552
Additional treatment rate (%) 3.6 (1/28) 10.0 (1/10) 0.462
Amount of bleeding (ml) 338+290 99+116 <0.001
Operation time (minutes) 61.4+30.5 282+85 <0.001
Hospitalization cost (yuan) 8744.0+3148.7 5473.8+1312.8 <0.001
Duration of hospitalization (days) 38+22 24+16 0.026
Days to B-hCG resolution (days) 266+14.1 21.0+80 0.098

CS, cesarean section; 3-hCG, B-human chorionic gonadotropin
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operation time and duration of hospitalization were sig-
nificantly longer in the hysteroscopic removal group
than in the hysteroscopic suction group (61.4 min vs.
28.2 min, P<0.001; and 3.8 days vs. 2.4 days, P=0.026;
respectively). Three patients (11%, 3/28) from the hys-
teroscopic removal group had uterine perforation and
received laparoscopic repair during operation; no com-
plications occurred in the hysteroscopic suction group.
One patient from the hysteroscopic removal group
received ultrasound-guided suction curettage due to
postoperative moderate vaginal bleeding, and one patient
who underwent hysteroscopy combined with vacuum
suction received ultrasound-guided suction curettage
due to postoperative gestational residue and elevated
serum B-hCG levels (Fig. 3); however, these differences
were not statistically significant. Pathological examina-
tion showed villous tissue in all patients. Reproductive
function was preserved for all patients. In addition, there
was no significant difference between the two groups
concerning the duration of hospitalization and days to
B-hCG resolution.
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Discussion

Currently, the main treatment methods of CSP include
drug therapy and surgical treatment. Drug therapies
include intramuscular injection of methotrexate (MTX)
and ultrasound-guided local injection of MTX, abso-
lute alcohol, or potassium chloride. Surgical treatments
include ultrasound-guided uterine aspiration, transab-
dominal, laparoscopic, hysteroscopic, and transvagi-
nal resection of gestational tissue or hysterectomy. In
addition, uterine artery embolization, lauromacrogol
local injection, balloon compression, and high-intensity
focused ultrasound can be used in combination with
drugs or surgery to treat CSP [11, 12, 17-19]. Hysteros-
copy is one of the recommended treatments for CSP [14,
20]. Under direct visualization, CSP can be diagnosed
accurately, and the possibility of gestational trophoblas-
tic neoplasia and inevitable abortion can be excluded,
especially when the gestational residue of CSP continues
to grow in the lower segment of the anterior uterine wall
and forms a mass after incomplete abortion or suction
curettage. Ultrasonography images are similar to those of

Fig. 3 Transvaginal ultrasound image of a cesarean scar pregnancy at 50 postmenstrual days. A, Image showing empty uterine cavity and cervical canal,
with the gestational sac visible in the lower uterine segment. B, Color power Doppler image showing vascularity in the lower uterine segment. Cand D,
Image showing gestational residue in the lower uterine segment, with abundant blood flow signal 2 weeks after hysteroscopy. EN, endometrium; MYO,

myoma; GS, gestational sac; CX, cervix; GT, gestational residue
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gestational trophoblastic neoplasia [16, 21]. For instance,
there is no obvious boundary with the muscular layer, the
local muscular layer is absent or thinning, the local blood
flow signal is extremely rich, and high-speed and low-
resistance blood flow can be detected. Hysteroscopy can
help in making a definitive diagnosis through direct visu-
alization and pathological sampling. Hysteroscopy for the
treatment of CSP was gradually performed in our hospi-
tal after we learned hysteroscopic techniques at the Bei-
jing International Hysteroscopy Center and studied the
literature on successful hysteroscopic treatment of CSP
[11, 22, 23]; thus, only 45 patients with CSP were treated
with hysteroscopy in our study. Among them, eight
patients were misdiagnosed with intrauterine early preg-
nancy and received early induced abortion; the misdiag-
nosis rate was 17.8%, similar to that in previous studies
[8, 12]. Eleven patients were transferred to our hospital
because of gestational residue, and all were successfully
diagnosed and treated using hysteroscopy. In addition,
hysteroscopy can confirm the absence of remnants in the
GS and can be used to perform electrocoagulation hemo-
stasis after treatment.

Hysteroscopy is typically used to treat CSP via direct
resection [23-25]. However, in treating CSP using hys-
teroscopy, we found that the view is easily blurred when
the gestational tissue is removed directly using an elec-
tric loop, which may lead to uterine perforation. More-
over, a longer operation time increases irrigation with
saline, which is used for uterine distension, leading to
an increased risk of water intoxication and heart failure.
Therefore, we attempted to treat CSP using hysteroscopy
combined with vacuum suction. The results showed no
complications such as uterine perforation or massive vag-
inal bleeding in women treated with hysteroscopy com-
bined with vacuum suction. In addition, compared with
direct hysteroscopic removal, hysteroscopy combined
with vacuum suction had a significantly shorter operative
time and lower intraoperative blood loss, and hospitaliza-
tion costs were significantly reduced. Therefore, hyster-
oscopy combined with vacuum suction seems to be more
effective than hysteroscopic removal for treating CSP.

Our study has some limitations. First, the cesarean sec-
tion diverticulum after hysteroscopy is not repaired or
is even larger than before due to the implantation and
growth of pregnancy tissue, which may lead to subse-
quent menostaxis, infertility, recurrent CSP, and uter-
ine rupture after a second pregnancy. Therefore, further
studies on fertility after CSP treated with hysteroscopy
are needed. Second, this is a retrospective study with a
small sample from a single center, and there was the
possibility of bias in the division between hysteroscopic
removal or hysteroscopy combined with vacuum suc-
tion, which reduces the overall robustness of the analysis;
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therefore, a multicenter prospective study enrolling a
larger sample of patients with CSP is needed.

Conclusions

Hysteroscopy is an effective method for treating CSP.
Compared with direct hysteroscopic removal, hyster-
oscopy combined with vacuum suction is more suit-
able for CSP. However, future prospective studies with
multiple centers and large sample sizes are required for
verification.
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