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Abstract: Aim: To evaluate the efficacy of combined laparoscopy and hysteroscopy compared with traditional uterine
curettage in removing the ectopic conceptus and repairing the tissue defect following uterine artery embolization
(UAE) management of cesarean scar pregnancy (CSP). Design: A prospective cohort study. Setting: Three large
obstetrics and gynecology centers in Shanghai, China. Sample: CSP patients diagnosed between March 2009 and
August 2010 who had received no prior treatments, were hemodynamically stable, and had no contraindications
for UAE were enrolled. Methods: Patients were divided into two cohorts to undergo the intra-arterial methotrexate
(MTX), UAE, and one of the following treatments: combined laparoscopy and hysteroscopy (research group, 25
cases) and uterine curettage (control group, 33 cases). Main Outcome Measures: The conceptus removal rate,
the severity of intra- and postoperative complications, surgical time, and duration of hospital stay. Results: The
single-surgery conceptus removal rate reached 100% in the research group, which was significantly higher than the
82% (P=0.024) observed in the control group (with one hysterectomy). The average volume of intraoperative blood
loss was 78.0 mL in the research group, which was much less than the 258.5 mL (P=0.004) in the control group.
Moreover, the research group had significantly shorter hospital stays and B-hCG regression times, as well as lower
rates of postoperative abdominal pain, uterine bleeding and menstruation abnormalities. Conclusions: Combined
laparoscopy and hysteroscopy is much safer and more effective than uterine curettage as a supplementary mea-
sure following UAE.

Keywords: Cesarean scar pregnancy, methotrexate, uterine artery embolization, uterine curettage, combined
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Introduction shock and uterine rupture [4, 5]. Although the

incidence of CSP is rather low, numbering no

Caesarean scar pregnancy (CSP) is a rare type
of ectopic pregnancy, which is caused by the
implantation of the embryo within the prior
delivery section scar [1-3]. Because the ectopic
embryo at the scar site has extremely limited
room for growth and the surrounding blood sup-
ply is relatively abundant, the clinical status of
CSP is highly unstable and can progress rapidly
[2, 3]. Mothers with CSP are confronted with
risks of unpredictable massive bleeding or
more fatal complications, such as hemorrhagic

more than 1/1,000 pregnancies, the absolute
number of women suffering from this disorder
has increased greatly in the past decade [1, 2].
Especially in mainland China, CSP is no longer a
rare event in clinics (increased from 7.8 cases/
100,000 outpatientyears in 2000 to 36.2
cases/100,000 outpatientyears in 2010 in our
institutes; data not published), which may be
due to the increase of the caesarean section
rate (more than 50% of all births [6, 7]. Systemic
or local administration of methotrexate (MTX)
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and/or uterine artery embolization (UAE) fol-
lowed by uterine curettage to remove the con-
ceptus has been suggested as standard treat-
ment for CSP [8-11]. The primary purpose of
MTX and/or UAE is to minimize blood loss dur-
ing the curettage. However, these treatments
do not eliminate the risk of massive bleeding or
uterine perforation thereafter. According to
other reports and our own experience, massive
bleeding and penetrating injury to the uterus
may still be encountered by clinicians who per-
form curettage after UAE [10, 11]. In addition,
postoperative sequelae, such as abnormal
uterine bleeding and dull abdominal pain, can
often occur, and can be attributed to the unre-
paired tissue defect at the scar site [12, 13].

The tissue defect, such as the sub-endometrial
microtubular tract, remaining at the incision
site of the uterus isthmus is the major cause of
CSP [1, 14, 15]. In recent years, we have
attempted to use a minimally invasive laparos-
copy and hysteroscopy combination surgery fol-
lowing MTX and UAE to repair this local tissue
defect, as well as to remove the ectopic con-
ceptus from CSP patients safely. The present
study was designed to compare the safety and
efficacy of this novel therapeutic strategy with
the traditional strategy (i.e., MTX + UAE + curet-
tage) between two patient cohorts with similar
clinical characteristics. The obtained data has
shown both the short- and long-term effects of
this novel strategy.

Materials and methods
Patients

From March 1, 2009 to August 15, 2010, 67
patients with CSP were enrolled with informed
consent at the Obstetrics and Gynecology Hos-
pital of Fudan University, First Maternity and
Infant Health Hospital of Tongji University and
the Department of Obstetrics and Gynecology,
Renji Hospital, Jiao Tong University, Shanghai,
China. The research protocol was approved by
the ethics committee of the Obstetrics and
Gynecology Hospital. The inclusion criteria
were (i) history of previous cesarean delivery
and (ii) ultrasonography revealing an empty
uterine and cervical canal and a myometrial
defect at the caesarean scar site that was sur-
rounded by a rich blood supply and in which a
gestational sac was embedded. The exclusion
criteria were (i) receiving MTX treatment or
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curettage before hospitalization and/or pre-
senting a massive uterine hemorrhage and (ii)
having major contraindications to arterial cath-
eterization, such as the functional failure of
vital organs, aneurysm in the intubation path-
way, a tendency for bleeding, and allergy to con-
trast agents. Six of these 67 patients were
thereby excluded (three had heavy vaginal
bleeding). After providing a careful introduction
regarding the nature of CSP, the details of the
two therapeutic strategies, and the risks of
possible complications, the remaining 61 pa-
tients were divided into two cohorts (groups)
according to their choices (with another infor-
med consent signed). To avoid selection bias
due to concerns regarding the complications or
the cost of one particular strategy, we required
the clinicians to provide an equal introduction
to all patients, and we remitted all of the treat-
ment expenses. Before the scheduled treat-
ment, one additional patient from each group
was excluded due to third- to fourth-degree leu-
korrhea. Another patient in the study group who
reported a history of severe pelvic inflammato-
ry disease was also excluded. These three
patients were conservatively treated with sys-
temic MTX and antibiotics and were discharged
after their serum B-hCG levels returned to nor-
mal. Finally, 25 patients from the study group
received intra-arterial MTX + UAE + combined
laparoscopy and hysteroscopy, and 33 patients
from the control group received intra-arterial
MTX + UAE + ultrasound-guided curettage.

Treatment

The initial treatment for patients in both groups
was the same; the right femoral artery was
punctured, and 5.0-F Cobra catheters (Cordis,
Brentford, Middlesex, UK) were inserted into
the bilateral uterine arteries under angiograph-
ic guidance. One hundred milligrams of MTX
(Hengrui, Lianyungang, Jiangsu, China) was inje-
cted into each catheter, and blood flow was blo-
cked by gelfoam microbeads of two sizes: 500-
700 ym and 700-900 pm (Alicon, Hangzhou,
Zhejiang, China). According to their respective
groups, patients then received curettage or
combined laparoscopy and hysteroscopy within
48 hours, which were conducted by clinicians
with >five years of experience. (i) Uterine curet-
tage: The internal cervical os was dilated; the
conceptus was detached with a curette under
ultrasound guidance and carefully pulled to the
cervical canal, and then it was dragged out of
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Table 1. Comparison of the demographic and clinical characteristics between the study and control

groups™*
Iltems Study group (n=25) Control group (n=33)  Pvalue**
Age (years) 0.992
<30 5 (20) 7 (21.2)
31-40 16 (64) 21 (63.6)
>40 4 (16) 5(15.2)
Gravidity (times) 0.451
<3 17 (68) 17 (51.5)
4-6 7 (28) 14 (42.4)
>6 1(4) 2(6.1)
Parity (times) 0.841
1 24 (96) 32 (97)
2 1(4) 1(3)
Previous cesarean sections (times) 0.841
1 24 (96) 32 (97)
2 1(4) 1(3)
Years since the last cesarean section 0.170
<2 3(12) 8 (24.2)
35 16 (64) 13 (39.4)
>5 6 (24) 12 (36.4)
Symptoms 0.316
Menolipsis only 17 (68) 17 (51.5)
Menolipsis + vaginal bleeding 4 (16) 10 (30.3)
Menolipsis + abdominal pain 1(4) 0 (0)
Menolipsis + vaginal bleeding + abdominal pain 3(12) 6 (18.2)
B-hCG level at hospitalization (IU/L) 0.543
<10,000 15 (60) 15 (45.5)
10,001-30,000 7 (28) 13 (39.4)
>30,000 3(12) 5 (15.2)
Diameter of the gestational sac (cm) 0.899
<1 2(8) 3(9.1)
2-3 14 (56) 20 (60.6)
>3 9 (36) 10 (30.3)
Minimal distance between conceptus and uterine serosa (cm) 0.278
<0.5 5 (20) 4(12.1)
0.6-1 6 (24) 4(12.1)
>1 14 (56) 25 (75.8)

*Data are presented as count (%). **Two-sided x? test.

the external cervical os with a vascular clamp.
The curettage was terminated if the intraopera-
tive bleeding reached 200-400 mL, and this
condition was treated accordingly (e.g., vaginal
gauze, uterine tamponade, intravenous injec-
tion of aminomethylbenzoic acid or reptilase). If
conservative treatments failed and/or the
cumulative bleeding reached 800 mL, wedge
resection or hysterectomy was considered.
Laparotomy was immediately performed in
cases of uterine perforation, and the uterus
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was either repaired or removed according to
the severity of the lesion. (ii) Combined laparo-
scopic and hysteroscopic surgery: Lapa-
roscopy was used for intraoperative surveil-
lance and intra-peritoneal surgery. The vesico-
uterine excavation was exposed by laparoscopy
to visualize the uterine isthmus. Hysteroscopy
was used to determine the exact location of the
ectopic conceptus and to estimate the minimal
distance from it to the uterine serosa. The con-
ceptus was removed with a diathermy loop
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Table 2. Comparison of the intraoperative bleeding, intraoperative
complications, and main outcomes between the study and control

once per week from the first
day after discharge. This

groups* schedule was adjusted to
Studygoup Contolgoup . gnn S SR GG ovel v
Main operative outcomes 0.380 turned to normal as demgn-
Success 25 (100) 32 (97) strated by two consecutive
Single-surgery removal rate 0.024 included abdominal pain,
Removed after single surgery 25 (100) 27 (81.8) vaginal bleeding, menstrual
Removed after multiple surgeries 0(0) 6(18.2) status and serum B-hCG
Intraoperative blood loss (mL) 0.004 level, as well as the uterine
<200 24 (96) 19 (57.6) ultrasonography. All patien-
201-400 1(4) 9 (27.3) ts were advised to use con-
>400 0(0) 5 (15.2) traception for at least one
Preservation of fertility 0.380 year. Information regarding
Intact uterus 25 (100) 32 (97) _repeat C,SP and plagenta
Surgical time (min.) 0.354 ing the follow-up period was
<60 24 (96) 32(97) obtained by medical record
61-120 1(4) 0 (0) review.
>120 0(0) 1(3)
Hospital stay (days) 0.043 Statistics
<5 9 (36) 6(18.2) ) ) )
5.10 16 (64) 21 (63.6) The differences in categori-
10 00) 6(18.2) cal data between the two

*Data are presented as count (%). **Two-sided x? test.

using the coagulating resection and tearing
maneuver under the direct visualization of hys-
teroscopy. The local tissue weakness or defect
was further evaluated based on the degree of
translucency of the isthmus wall to hystero-
scopic light. The defect was closed using 1-O
absorbable suture under laparoscopy. The
quality of the tissue repair was evaluated by
hysteroscopy. Patients in both groups received
3-day postoperative antibiotics, and the vol-
ume of vaginal bleeding and the severity of
abdominal pain (mild: bearable without any
sedatives; moderate: bearable with a common
dose of Seridon; severe: unbearable and requir-
ing Dolantin) were recorded. The serum B-hCG
level was monitored every other day. Patients
with <10 mL of daily vaginal bleeding and a
decrease in serum B-hCG over two consecutive
tests were discharged.

Follow-up

Patients were followed up on a regular basis for
two years. The initial follow-up schedule was

2796

groups were compared us-

ing the two-sided x? test or

Fisher’s exact test, as app-
ropriate. A two-sided Student’s t test was used
to compare the differences in the B-hCG level,
the size of the gestational sac and the depth of
implantation between the control patients with
massive bleeding (>400 mL) and the remaining
patients in the control group. SPSS 12.0 soft-
ware (IBM, Armonk, New York, USA) was used,
and P<0.05 was considered statistically sig-
nificant.

Results
Demographics and clinical characteristics

The average age of all enrolled patients was
35.0 years (range: 23-46). Their average gravid-
ity was 3.6 (range: 2-8), and their average parity
was 1.0 (range: 1-2). Of these patients, 56 had
undergone one cesarean section, and two had
undergone two cesarean sections. The average
time from their last cesarean section was 4.8
years (range: 0.5-15 years). The average meno-
lipsis period before the diagnosis was 56.0
days (range: 36-106 days), and the average
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Table 3. Comparison of the short-term symptoms and long-term sequelae between the study and

control groups*

Study group Control group

ltems (n=25) (n=33) P value**
Duration of postoperative vaginal bleeding (days) 0.039
<3 9 (36) 5 (15.2)
4-7 9 (36) 8(24.2)
8-14 7 (28) 20 (60.6)
Maximal postoperative vaginal bleeding (mL/day) 0.008
<30 23 (92) 18 (54.5)
31-50 2 (8) 13 (39.4)
>50 0 (0) 2(6.1)
Time for serum B-hCG to return to normal (days) 0.033
<20 19 (76) 13 (39.4)
21-30 5 (20) 12 (36.4)
31-40 1(4) 5(15.2)
41-50 0 (0) 3(9.1)
Duration of postoperative abdominal pain (days) 0.572
<3 23 (92) 32 (97)
4-7 2(8) 1(3)
Postoperative chronic pain 0.035
No pain 24 (96) 25 (75.8)
Long-term dull abdominal pain or secondary dysmenorrhea 1(4) 8(24.2)
Duration of residual conceptus tissue at the scar site (months)*** 0.163
<1 23 (92) 25 (78.1)
2-12 2 (8) 7(21.9)
>12 0 (0) 0 (0)
Caesarean scar condition (under ultrasonography)*** <0.001
Completely healed 24 (96) 8 (25)
Partial dehiscence or tissue indentation 1(4) 22 (68.8)
Full-layer dehiscence or diverticulum formation 0 (0) 2 (6.3)
Postoperative menstruation*** 0.043
Returned to normal 23 (92) 20 (65.6)
Reduced menstrual flow 1(4) 7 (18.8)
Increased or dripping menses 1(4) 5(15.6)

*Data are presented as count (%). **Two-sided x2 test. ***The total number of control patients was 32.

B-hCG level was 13,681 IU/L (range: 352-48,
100 IU/L). Ultrasonography revealed that the
average size of the gestational sac (indicated
as the maximum diameter) embedded at the
scar site was 26.3 mm (range: 7-81 mm). An
embryonic heartbeat was found in 11 cases,
and a formed placenta was found in 21 cases.
The average minimal distance between the
conceptus and the uterine serosa was 3.8 mm
(range: 0-16 mm). On the day of hospitalization,
23 patients presented with vaginal bleeding,
and ten reported abdominal pain. The average
duration of the vaginal bleeding among these

2797

23 patients was 14.2 days (range: 1-30 days),
and the maximal daily volume of bleeding was
<100 mL. No significant differences were found
between the two patient groups in any of the
above demographic or clinical characteristics
(Table 1).

Intraoperative bleeding, complications and
hospital stay

The arterial catheterization, MTX injection and

embolization were successfully performed in
all the patients. In the study group, for the

Int J Clin Exp Med 2014;7(9):2793-2803



Combined laparoscopy and hysteroscopy following UAE for CSP

majority of the patients, laparoscopy only obser-
ved an isthmus with normal appearance. In a
few patients (six cases), an ecchymosis (with a
diameter of 1-3 cm), which when touched was
much softer than the surrounding tissue, was
found at the anterior uterine isthmus. Under
hysteroscopy, a conceptus with a diameter of
1-6 cm (including the gestational sac, placenta,
and villus), which protruded toward the uterine
cavity, was found at the upper edge of the inci-
sion in 14 patients. In eight patients, an inden-
tation, which contained placenta- or villous-like
tissue (1-2 cm in diameter), was found at the
center of the incision site. In the remaining
three patients, a conceptus (placenta, villus)
with a diameter of 2-4 cm, which partially pro-
truded into the internal cervical os and/or obs-
tructed the cervical canal, was found at the
lower edge of the incision. No complications
occurred during the surgeries, and the average
volume of blood loss was 78.0 mL (range:
20-200 mL, Table 2). For all patients, the final
hysteroscopic examination revealed a good inci-
sion repair.

Patients in the control group underwent curet-
tage during the same time period after the UAE,
which was conducted by the same group of cli-
nicians. The average volume of intraoperative
bleeding in this group was 258.5 mL (range:
20-1600 mL, Table 2). In 26 patients, the con-
ceptus was successfully removed with one cure-
ttage. Five patients underwent multiple curet-
tages because their intraoperative blood loss
during the first curettage reached 400 mL. The
average cumulative volume of blood loss of th-
ese five patients was 507.5 mL (range: 200-
680 mL). Of the remaining two patients, one
exhibited massive intraoperative bleeding
(>400 mL), which was ceased conservatively
(e.g., uterine tamponade, hemostatic drugs)
after 72 hours. This patient was transfused
with 400 mL of blood, and her total volume of
blood loss was 1200 mL. Another patient exhi-
bited persistent vaginal bleeding (100-200 mL/
day, which increased over time) with severe
abdominal pain for two days following the curet-
tage. After all conservative treatments failed,
an exploratory laparotomy was performed and
revealed a perforation at the uterine isthmus.
Due to the severely damaged tissue, the
attempt to repair the perforation was unsuc-
cessful, and a hysterectomy was performed.
The total volume of blood loss in this patient
was 1600 mL, and the volume of blood trans-
fused was 800 mL. The preoperative serum
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B-hCG levels of these two patients were 8,200
IU/L and 32,000 IU/L, respectively. The aver-
age of these two B-hCG levels had no signifi-
cant difference from that of the other patients
(F=0.210, P=0.649, two-sided Student’s t test)
in this group. Additionally, no significant differ-
ences in the size of the gestational sac (12 mm
and 57 mm for the two patients, res-
pectively) or the implantation depth (distances
to the serosa were 0.7 mm and 0.5 mm for the
two patients, respectively) were observed bet-
ween these two patients and the other patients
(for gestational sac size, F=3.492, P=0.067; for
implantation depth, F=2.214, P=0.142; two-
sided Student’s t test).

The average surgical time was 48 minutes
(range: 35-62 minutes) in the study group and
34.6 minutes (range: 15-130 minutes) in the
control group (including single/multiple curet-
tages and laparotomy), and no significant dif-
ference was found (Table 2). The average hos-
pital stay was 6.5 days (range: 5-9 days) in the
study group and 8.7 days (range: 5-22 days) in
the control group, and this difference was sta-
tistically significant (Table 2).

Postoperative vaginal bleeding, abdominal
pain, resumption of menstruation, serum
B-hCG level and uterine ultrasonography

During the first three postoperative days, the
daily volume of vaginal bleeding among patients
in the study group did not exceed 50 mL (aver-
age: 21.9 mL/day; range: 0-50 mL/day).
However, among patients in the control group it
was 10-120 mL (average: 28.1 mL/day). The
average duration of bleeding was 7.9 days
(range: 6-11 days) in the study group and 13.5
days (range: 8-24 days) in the control group.
Both the volume and duration of vaginal bleed-
ing were significantly lower in the study group
than in the control group (Table 3).

Mild to moderate abdominal pains were report-
ed by all patients. The average duration of post-
operative pain was similar between the study
group (6.2 days, range: 5-7 days) and the con-
trol group (7.1 days, range: 6-9 days, Table 3).
During the follow-up period, one patient in the
study group and eight patients in the control
group reported a recurrent dull and/or occa-
sionally intensified pain. The difference in the
rate of occurrence of such chronic pain was sig-
nificant between the groups (Table 3).
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Patients in both groups (except one case of hys-
terectomy) resumed menstruation within one
month of surgery (Table 3). However, many
more patients in the control group reported irre-
gular (reduced or increased) menstrual flows,
elongated menstrual periods or abnormal inter-
menstrual bleeding than those in the study
group (12 cases vs. two cases, respectively,
P=0.043, Table 3).

The average serum B-hCG regression time was
significantly shorter in the study group (19.6
days, range: 15-23 days) than in the control
group (29.3 days, range: 17-46 days, Table 3).

A postoperative ultrasonographic evaluation
was performed for all patients one month after
the surgery. High-density light spots, which sug-
gest the existence of a residual conceptus,
were found in two patients in the study group
and seven patients in the control group (Table
3). Expectant management was recommended
to eight patients because their B-hCG levels
were normal, and no signs of bleeding were
found. For one patient in the control group,
whose serum [B-hCG level was elevated, a
course of intramuscular injections of 50 mg
MTX (first day) and 5 mg folic acid (second day)
were applied for four cycles. Her serum B-hCG
level declined to normal after one month, but at
that time a small mass of conceptus could still
be detected by ultrasonography.

The two-year follow-up, ultrasonography and
pregnancy outcomes

Regular uterine ultrasonography was perfor-
med for each patient. The residual conceptus-
es had all disappeared by the end of the first
year of follow-up. However, at the end of follow-
up, unhealed incision defects were observed in
a few patients in both groups. Specifically, in
one patient from the study group, a small sub-
mucosal dehiscence (2x7x10 mm?3) was found.
In two patients from the control group, tissue
fissures (or diverticula), which reached the uter-
ine serosa, were detected. Additionally, incision
dehiscence or indentations at different degrees
were found in 22 patients from the control
group. Compared to the study group, the rate of
incision defects was significantly higher in the
control group (Table 3).

After CSP, few patients wanted to become preg-
nant again. Only one patient in the study group
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desired pregnancy. However, this patient ulti-
mately failed to conceive. Three patients from
the study group and two from the control group
reported induced abortion due to unplanned
pregnancies. Their treatments all went smooth-
ly, and no cases of repeat CSP were encoun-
tered (Table 3).

Discussion

The present study has, for the first time, com-
prehensively compared the efficacies of com-
bined laparoscopy and hysteroscopy and uter-
ine curettage as supplementary measures
after UAE in the management of CSP. Our find-
ings demonstrate that the former technique
can be the superior choice. From 1998, we
have thus far accumulated more than ten years
of clinical experience in treating CSP. Worldwide,
the strategies for CSP treatment have been
continuously renewed [16]. More than a dozen
treatment methods have been established,
including the systemic MTX combined with cure-
ttage, intra-gestational injection of MTX, the
transvaginal removal of the CSP, the laparo-
scopic removal of the CSP, and the hysterosco-
py-assisted evacuation of the CSP [17-24].
These techniques were all developed to sup-
plant the old techniques, though they have
their own drawbacks, including prolonged hos-
pital stay and extended duration of B-hCG
recovery (e.g., systemic or intra-gestational
injection of MTX [17, 18], high risk of massive
bleeding and loss of the uterus (e.g., uterine
curettage after systemic MTX [21, 22] and high
risk of collateral injuries to adjacent organs
(e.g., transvaginal removal of the CSP [23, 24].
Our experience indicates that a better treat-
ment for CSP is the one that offers a shorter
hospital stay, lower risk of severe complica-
tions, a safer surgical process, better recovery
of the function of the uterus, and fewer postop-
erative sequelae. This cohort study showed
that the strategy of intra-arterial MTX + UAE +
combined laparoscopy and hysteroscopy could
satisfy these criteria.

Massive bleeding and uterine rupture are two
severe complications of CSP [1-5, 17-24]. Be-
fore the introduction of UAE, the risk of uncon-
trollable bleeding threatened every clinician
who performed curettage and/or administrated
MTX [21, 25]. The incidence of massive intraop-
erative bleeding has reached 32%-73% [10, 11,
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17]. Because only a few rigid and brittle muscle
fibers exist within the scar [2, 3, 26-29] it could
be very difficult to cease the massive bleeding
by traditional medical measures without UAE,
even under hysteroscopy [24, 30-33]. Deans et
al. have reported the use of hysteroscopy to
treat six CSP patients without blocking the
blood supply. As a result, one patient devel-
oped active uterine bleeding, to whom the local
hemostasis was ineffective, and ergometrine
and a Foley catheter tamponade were used
[24]. On the other hand, because the scar tis-
sue is extremely weak and the conceptus is
very close to the uterine serosa (usually <1
mm) [30], uterine perforation or rupture can
often occur as tissue necrosis emerges (e.g.,
after MTX treatment) or after improper surgery
[24]. For instance, Dean et al. reported the
occurrence of hematuria in a CSP patient after
an operative hysteroscopy, suggesting the
occurrence of a penetrating injury [24].

The adoption of UAE represented a technical
advancement, but limitations remain. One limi-
tation is that the independent cure rate of this
technique is rather low. Among CSP patients
treated with UEA, 63%-73% require curettage
to resolve vaginal bleeding or to remove the
unresorbable conceptus [9-11]. Another limita-
tion is that the scar tissue can be extremely
fragile after UAE. The reported rate of penetrat-
ing injures or massive bleeding during curet-
tage following UAE has been 8%-17% [9-11,
34]. In our study, 15% (5/33) of patients in the
control group experienced intraoperative bleed-
ing of >400 mL, among whom 40% (2/5)
received a blood transfusion and 20% (1/5)
required emergency hysterectomy. In contrast,
under guided laparoscopy, a meticulous hyster-
oscopy can be performed, which could signifi-
cantly reduce the rates of intra- and postopera-
tive massive bleeding, uterine perforation and
rupture, as was demonstrated by our cohort
analysis (no cases, Table 2). Previously, Yang et
al. have indicated that the risk of massive
bleeding could be increased by 17 times in
patients with preoperative serum B-hCG of
>50,000 IU/L during the curettage [11].
Considering that B-hCG is mainly secreted by
the villi and decidua, the theory of Yang et al.
can be interpreted into that the implantation
depth of the embryo (or the mature degree of
villi and placenta) can determine the amount of
intraoperative bleeding. However, in our study,
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the preoperative B-hCG levels of the two pa-
tients who experienced massive bleeding
(>400 mL) during the curettage were both
<50,000 IU/L, and there were no significant dif-
ferences in the size or implantation depth of
the gestational sac between these two patients
and the other 31 patients in the control group.
Therefore, it is highly possible that other fac-
tors influenced the volume of blood loss, and
these factors might be related to the number of
re-opened collateral circulations after UAE, the
degree of angiogenesis around the scar site or
the deformity and irregular expansion of the
newly formed arteriolae [35-37]. Given this
large number of potential factors, it is rather
difficult for a clinician to predict the severity of
intraoperative  bleeding prior to surgery.
Therefore, as a highly controllable technique,
the superiority of combined laparoscopy and
hysteroscopy can be significant, as was validat-
ed by our present study.

Combined laparoscopy and hysteroscopy also
showed its superiority in reducing the postop-
erative sequelae in CSP patients (Table 3).
Compared with the 21% (7/33) of control
patients who had remaining conceptus tissues
after the curettage, the residual rate of only 8%
(2/25) among the study group is much better.
The possible reasons for the high residual rate
following curettage are as follows. (i) The intra-
operative ultrasonography cannot detect tiny
(i.e., 1-5 mm) conceptus tissues, which can
continue growing or can be wrapped in blood
clots, organized and enlarged several weeks
later. (ii) The conceptus tissues can be flat-
tened during the curettage, but after that, they
can return to their original shapes. (iii) For a few
patients, due to a tight connection with the
uterus, part of the conceptus can be purpose-
fully left to prevent massive bleeding. Unlike
curettage, under direct visualization, combined
laparoscopy and hysteroscopy can thoroughly
remove the conceptus. This ability has also
been reflected in the reduced postoperative
bleeding and a more rapid regression of serum
B-hCG (Table 3). In addition, patients in the
study group experienced other benefits from
this new technique, including (i) a lower rate of
chronic postoperative abdominal pain or sec-
ondary dysmenorrhea, (ii) fewer occurrences of
reduced or dripping menses and (iii) better tis-
sue healing at the incision site. These results
can be explained by the different natures of the
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two techniques. (i) The lesion range of curet-
tage is much larger than that of hysteroscopy,
which can lead to extensive adhesions of the
uterine cavity, thus leading to a reduced men-
strual flow. (ii) The tissue defect at the incision
site can rarely be self-healed without a medical
repair. It could be made worse by the curettage,
whereby the menstrual blood could deposit and
cause dull pain and dripping menses [38].
Moreover, if endometrial cells implant into the
myometrium via the defect, leading to adeno-
myosis, secondary dysmenorrhea may occur
[39].

A limitation of this study is that the influences
of the two strategies on the future pregnancy
outcomes of CSP patients cannot be properly
compared because the desire to conceive was
notably low in both groups Another limitation is
that we could not evaluate the effect of the
treatment cost on patient’s choice, as we remit-
ted all expenses for the participants. Never-
theless, considering that the additional cost of
combined laparoscopy and hysteroscopy over
curettage is approximately 1,000 USD, which
can be afforded by most of our patients, we be-
lieve this strategy may be a preferential choice
in future gynecological practice.

Conclusions

Combined laparoscopy and hysteroscopy, whi-
ch can safely and thoroughly remove the ecto-
pic conceptus and repair the scar tissue defect,
is more suitable than uterine curettage as a
supplementary measure for the UAE-based
management of CSP.
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