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Purpose: This study aimed to investigate the clinical efficacy of temporary ligation of the 
bilateral uterine arteries during laparoscopy combined with hysteroscopy in the treatment of 
caesarean scar pregnancy (CSP).
Patients and Methods: This study was a retrospective analysis of 83 patients who had 
initially undergone laparoscopy combined with hysteroscopy for CSP between 2012 and 
2018 at Xiamen Women and Children’s Hospital. Patients were assigned to the ligation group 
or the no ligation group according to whether they underwent temporary ligation of the 
bilateral uterine arteries. Factors extracted from the database included general preoperative 
information, surgical indicators (intraoperative blood loss, operation time, and blood transfu
sion), postoperative recovery indicators (β-hCG on day 3 after surgery, time to β-hCG 
normalization), and postoperative complications (decrease in menstrual bleeding, alteration 
in the menstrual cycle) and were compared between the two groups.
Results: The intraoperative blood loss of patients in the ligation group was significantly less 
than that of patients in the no ligation group (P=0.027), especially in patients with higher 
serum β-hCG level (P=0.030). No significant differences in the operation time, blood 
transfusion, decline ratio of hCG on day 3 after surgery, reduction in haemoglobin and 
haematocrit value, decrease in menstrual bleeding, or alteration in the menstrual cycle were 
observed between the two groups (P>0.05).
Conclusion: For CSP patients, temporary ligation of the bilateral uterine arteries during 
laparoscopy combined with hysteroscopy achieved better clinical outcomes than laparoscopy 
combined with hysteroscopy without ligation with respect to intraoperative blood loss. This 
approach offers effective and safe surgical management for CSP in clinical practice.
Keywords: artery ligation, hysteroscopy, laparoscopy, intraoperative blood loss

Introduction
The incidence of caesarean scar pregnancy (CSP) has been increasing in recent 
years.1,2 The underlying reason for this increase may be explained by improvements 
in ultrasonographic and diagnostic methods,3 improvements in the suturing techni
que (two layer was changed to one layer),4 and adjustments to a family planning 
policy in China.5 CSP is no longer a rare long-term complication after caesarean 
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delivery but rather a disease that is often encountered in 
clinical practice and may cause serious consequences. 
However, the optimal treatment remains uncertain even 
though a wide range of management options have been 
reported.6

Management options, including medicine, emboliza
tion, surgery, or combinations of those, should be indivi
dually chosen based on the type of CSP, the related factors 
of patients (eg, gestational week, bleeding quality, and 
uterine rupture), the appropriate facilities, and physicians’ 
skills.7 Methotrexate administered locally or systemically 
is the most common medical management that has been 
utilized to treat CSP.8 However, this noninvasive regimen 
does not always work and can be undertaken only in 
specific situations and selected candidates. On the other 
hand, surgical treatment, including the resection of CSP 
tissues by laparotomy, laparoscopy, or transvaginal sur
gery, is more effective but increases the risk of massive 
blood loss and is usually followed by fertility-harmed 
uterine artery embolization in many institutes.9

Hence, after exploring the best treatment strategy for 
CSP, in the present study, we report our experience with 
laparoscopy combined with hysteroscopy with temporary 
ligation of the bilateral uterine arteries in the treatment of 
CSP and the clinical efficacy of this technique.

Patients and Methods
Study Population
This comparative study was approved by Xiamen Women 
and Children’s Hospital Institutional Research Ethics 
Committee, which waived the requirement for informed 
consent due to the retrospective nature of the study (No: 
KY-2020-101). We reviewed the medical records of patients 
with CSP diagnosed and treated at our hospital between 
January 2012 and May 2018. To maintain data confidenti
ality, we deidentified through anonymity, and this study was 
performed in compliance with the Declaration of Helsinki.

A diagnosis of CSP was made based on the Expert 
Opinion of Diagnosis and Treatment of Cesarean Scar 
Pregnancy published in the Chinese Journal of 
Obstetrics and Gynecology.10 CSP is classified as types 
I, II, and III based on the relationship between the gesta
tional sac and uterine incision scar by ultrasound. Type I: 
The muscular thickness at the scar in the anterior uterine 
wall is >3mm without exogenous gestational sac. Type II: 
The muscular thickness at the scar in the anterior uterine 
wall is ≤3mm without exogenous gestational sac. Type III: 

The muscular thickness at the scar in the anterior uterine 
wall is ≤3mm with exogenous gestational sac. The inclu
sion criteria were as follows: (1) type II and III CSP: 
muscular thickness at the scar in the anterior uterine 
wall ≤3 mm; (2) initial surgical treatments were per
formed by video laparoscopy combined with hystero
scopy; and (3) uterine artery embolization was not 
performed before surgery.

Since there is no vascular and interventional radiology 
department in our hospital, preoperative uterine artery 
embolization was not carried out in patients with CSP 
who were initially admitted and treated surgically in our 
hospital. Based on our experience with laparoscopy and 
hysteroscopy in a certain number of patients with CSP, we 
gradually explored a procedure involving temporary liga
tion of the bilateral uterine arteries to reduce intraoperative 
and postoperative haemorrhage. Since 2016, this technique 
has been performed in all patients treated with laparoscopy 
and hysteroscopy in our department. The no ligation group 
comprised 45 patients who underwent laparoscopy com
bined with hysteroscopy without temporary ligation of the 
bilateral uterine arteries for CSP before 2016. The ligation 
group comprised 38 patients who underwent laparoscopy 
combined with hysteroscopy with temporary ligation of 
the bilateral uterine arteries after 2016.

Surgical Methods
Under general anaesthesia and in the Trendelenburg lithot
omy position, the surgery was performed as follows (See 
Video) and no complications occurred in all patients.

1. Laparoscopic and hysteroscopic exploration: 
Laparoscopy and hysteroscopy were performed to 
confirm the location of scar pregnancy and its rela
tionship with the caesarean scar. (Figure 1A and B)

2. Adhesiolysis and exposure of the lower uterine seg
ment: Adhesiolysis was performed when necessary. 
After application of a uterine manipulator (with 
a cup), the serosa of the uterovesical flexion was 
incised, and the bladder was pushed caudally to 
achieve sufficient exposure of the lower uterine seg
ment. (Figure 1A)

3. Temporary and reversible uterine artery ligation: 
First, we explored the course of the ureter, and 
found the location of “water under the bridge” 
(Uterine artery crosses the ureter above it and at 
right-angles to it). Then, open the posterior perito
neum, the pulsatile uterine artery can be seen above 
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Figure 1 (A) The gestational sac protrudes from the uterus after the bladder was dissected downward appropriately. (B) Hysteroscopic view of caesarean scar pregnancy. 
(C) Uterine artery ligation was performed. (D) Caesarean scar and residual pregnancy tissues were incised transversely and resected after aspiration. (E) The uterine 
myometrium was sutured and repaired. (F) Hysteroscopic view after suturing. (G) Temporary ligation was relieved. (H) Laparoscopic view before the end of surgery.
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the ureter. And the uterine artery was dissected and 
dissociated. Ligature with a removable knot was 
applied to the bilateral uterine arteries. (Figure 1C) 
Cyanosis of the uterus is a sign of successful 
ligation.

4. Evacuation of pregnancy tissue: Vacuum aspiration 
under laparoscopic monitoring.

5. Removal of the caesarean scar and residual preg
nancy tissues: A transverse incision was made under 
the guidance of hysteroscopy, and then caesarean 
scar tissue and residual pregnancy tissues were 
excised. (Figure 1D)

6. Repair of caesarean scar dehiscence: Two layers of 
continuous sutures were applied to repair scar dehis
cence. (Figure 1E)

7. Untie ligation and hysteroscopic exploration: The 
ligation was removed to restore uterine blood sup
ply. Then, hysteroscopic exploration was performed 
again to assess sutures and to confirm no diverticu
lum or remnants.(Figure 1F–H)

Clinical Outcome and Follow-Up
Intra-operative blood loss was estimated by weighing 
swabs and measuring blood volume in the suction 
devices. The total volume of wash used was subtracted 
from the total amount of fluid in the suction container so 
as to get the total blood loss as accurate as possible. 
During the postoperative recovery period, the following 
parameters were assessed: serum β-hCG on day 3 after 
surgery, time at which the serum β-hCG level returned to 
normal, reduction in haemoglobin (HB) and haematocrit 
(HCT) values, postoperative residual lesion, decrease in 
menstrual bleeding (menstrual flow was halved or 
worse), and alteration in the menstrual cycle (alteration 
for more than 7 days). The patient’s serum β-hCG level 
was determined weekly after discharge until it returned 
to normal. Ultrasound was performed biweekly to 
observe the residual lesion until it had been completely 
absorbed.

Statistical Analysis
SPSS 24.0 software (IBM, USA) was used for data ana
lysis. Continuous data that conformed to normal distribu
tion are presented as the means±standard deviations(SD) 
and were compared using the independent Student’s t-test. 
Continuous data that did not conform to normal distribu
tion are presented as the median and interquartile range 

(IQR) and were compared using Mann–Whitney U-tests. 
Categorical data are presented as the n (%) and were 
compared using the chi-square test and Fisher exact test. 
A p value <0.05 was considered statistically significant.

Results
General Data of the Patients
The patients’ baseline characteristics are provided in Table 
1. There were no significant differences between the two 
groups in age, BMI, number of caesarean sections, time 
from the last caesarean section, time from last menstrua
tion, average diameter of the gestational sac, embryonic 
length, muscular thickness at the scar, CSP type, HB and 
HCT before surgery, or MTX treatment (all P>0.05, Table 
1). The proportions of patients with ultrasound-confirmed 
foetal cardiac activity and whose serum β-hCG level nor
malized before surgery were significantly higher in the 
ligation group than in the no ligation group (both P<0.05).

Clinical Efficacy of Temporary Ligation of 
the Bilateral Uterine Arteries in Surgery
For all 83 patients, the surgery we conducted was success
ful, and none of the patients required re-treatment. The 
difference in the operation time and blood transfusion rate 
between the two groups was not statistically significant 
(P>0.05), but intraoperative blood loss was lower in the 
ligation group (P=0.027) (Table 2). We also performed 
stratification analysis according to the levels of β-hcg 
and foetal cardiac activity. And only in patients whose 
serum β-hCG level>40,000 mIU/mL, intraoperative blood 
loss was significantly lower in the ligation group 
(P=0.030) (Tables 3 and 4).

In the follow-up, even though all patients’ serum β- 
hCG levels in our study eventually returned to normal, the 
serum β-hCG level on day 3 after surgery was higher in 
the ligation group, and the time to β-hCG normalization 
seemed longer in the ligation group (both P<0.05). 
However, the serum β-hCG level before surgery was sig
nificantly higher in the ligation group. We calculated the 
ratio of β-hCG on day 3 after surgery to β-hCG before 
surgery and included it in the analysis and found no 
difference between the two groups. Furthermore, signifi
cant differences in decreased menstrual bleeding, reduc
tion in HB and HCT value, or alteration in the menstrual 
cycle were not observed between the two groups (P>0.05) 
(Table 5).
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Discussion
Scar removal and uterine repair have been reported to be 
some of the best options for CSP11 since the first success
ful CSP treatment via pregnancy lesion tissue removal was 

reported in 1978.12 However, uterine rupture, massive 
haemorrhage and other severe complications are still 
major concerns in surgery for CSP. Therefore, preopera
tive uterine artery embolism is widely used in clinical 
practice to reduce intraoperative and postoperative blood 
loss. The paradox is that the embolization technique 
requires specific facilities and may result in postemboliza
tion syndrome, pelvic infection, intrauterine adhesions, 
and fertility impairment in patients.13–15 With this consid
eration in mind, we explored this procedure involving 
temporary and reversible ligation of the uterine artery to 
simultaneously reduce blood loss and preserve fertility 
when treating patients with CSP.

Our results showed that the procedure involving tem
porary ligation of the bilateral uterine arteries did not 
lengthen the operation time but reduced intraoperative 
blood loss. There are some studies on the application of 
temporary uterine blood blockage in CSP, and no failed 
treatment cases or severe complications have been 
reported. As early as 2009, Persson J reported 
a successful case of robot-assisted laparoscopic surgery 
with temporary occlusion of the uterine blood supply in 
treating CSP.16 With the progress of endoscopic technol
ogy, there have been more attempts to improve surgical 
treatment for CSP. Xu et al17 reviewed a series of CSP 
cases treated by laparoscopy combined with hysteroscopy 
with temporary occlusion of the bilateral internal iliac 
arteries, and all 5 patients had a favourable prognosis. 
Additionally, a retrospective comparative study of 173 
patients with type II and III CSP demonstrated that hys
teroscopy and laparoscopy surgery and reversible ligation 
of the uterine artery achieved better clinical outcomes than 
other surgical management methods.18 Interestingly, the 

Table 1 Comparison of General Data from the Two Groups of 
Patients

Characteristics No Ligation 
(45)

Ligation 
(38)

P

Age (years) Mean 33.18 33.21 0.974

SD 4.75 4.34

BMI (kg/m2) Mean 22.35 23.34 0.205

SD 3.69 3.29

Number of 
cesarean sections

1 29(64.44) 20(52.63) 0.276
>1 16(35.56) 18(47.37)

Time from last 
cesarean (years)

Median 4 4 0.265
IQR 5 5

Time from last 
menstruation (days)

Median 56.98 52.11 0.264
IQR 16.94 13.23

Previous history of 
induced abortion 

(times)

Yes 9(20.00) 12(31.58) 0.227
No 36(80.00) 26(68.42)

Average diameter 

of the gestational 

sac (cm)

Median 2.59 2.76 0.516
IQR 1.16 1.17

Embryonic length 

(cm)

Median 0.40 0.50 0.169
IQR 0.65 0.80

Foetal cardiac 

activity

Yes 14(31.11) 24(63.16) 0.004
No 31(68.89) 14(36.84)

The muscular 

thickness at the 
scar (cm)

Median 0.19 0.18 0.423
IQR 0.12 0.08

CSP type Type II 35(77.78) 29(76.32) 0.874
Type III 10(22.22) 9(23.68)

HB value before 
surgery (g/L)

Median 132.00 124.00 0.855
IQR 20.00 13.75

HCT value before 
surgery (%)

Median 37.90 36.80 0.590
IQR 5.10 4.63

β-hCG before 
surgery (mIU/mL)

Median 24,137.50 82,426.00 0.000
IQR 51,956.25 86,419.00

MTX treatment Yes 26(57.78) 23(60.53) 0.800
No 19(42.22) 15(39.47)

Note: Italicized values indicate p < 0.05. 
Abbreviations: BMI, body mass index; CSP, caesarean scar pregnancy; HB, hae
moglobin; HCT, haematocrit; hCG, human chorionic gonadotropin; MTX, 
methotrexate.

Table 2 Comparison of Different Surgical Indicators in the Two 
Groups of Patients

Characteristics No Ligation 
(45)

Ligation 
(38)

P

Operation time 

(min)

Median 123.00 117.00 0.304
IQR 58.50 46.50

Intraoperative 

blood loss (mL)

Median 100.00 100.00 0.027
IQR 135.00 100.00

Blood transfusion Yes 4(8.89) 1(2.63) 0.369
No 41(91.11) 37(97.37)

Note: Italicized values indicate p < 0.05. 
Abbreviations: BMI, body mass index; CSP, caesarean scar pregnancy; HB, hae
moglobin; HCT, haematocrit; hCG, human chorionic gonadotropin; MTX, 
methotrexate.
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efficacy in the ligation group seemed inferior to that in the 
no ligation group because the serum β-hCG level on day 3 
after surgery was higher in the ligation group, and the time 
to β-hCG normalization seemed longer in the ligation 
group. However, it is worth noting that the serum β-hCG 
level before surgery was significantly higher than that in 
the no ligation group. Furthermore, intraoperative blood 
loss was significantly lower in the ligation group espe
cially in patients with higher serum β-hCG level. 
A higher level of serum β-hCG usually suggests a higher 
risk of massive haemorrhage during surgery. Thus, the 
clinical efficacy of our procedure involving temporary 
and reversible ligation of the uterine artery was validated 
to a certain degree since it reduced blood loss in patients at 
high risks.

Our procedure involving temporary ligation of the 
bilateral uterine arteries during laparoscopy combined 
with hysteroscopy achieved better clinical outcomes 
than no ligation with respect to intraoperative blood 
loss. Furthermore, it was superior to other management 
practices in some regards. First, curettage and excision 
of scar tissue under direct vision with laparoscopy can 

ensure the complete removal of CSP lesions. Second, 
temporary and reversible ligation can minimize the 
negative effect on the blood supply of the uterus and 
ovary. This procedure may be suitable for patients with 
CSP who wish to preserve fertility. However, this study 
had an unavoidable limitation of its retrospective design. 
Some variables (postoperative thickness of the uterine 
scar, postoperative fertility outcome, and postoperative 
ovarian reserve) could not be included, and therefore, 
the clinical efficacy of our procedure was not evaluated 
in all respects. This procedure was carried out only in 
a small number of patients from only a single centre. 
The external validity of our results was limited, and 
further prospective studies with larger sample sizes in 
a broader context are needed.

Conclusion
In summary, temporary ligation of the bilateral uterine 
arteries during laparoscopy combined with hysteroscopy 
seems to be a good strategy to reduce the risk of haemor
rhage in CSPs. As a treatment option for CSP, it can be 
applied in clinical practice to reduce intraoperative 

Table 3 Stratification Analysis for Surgical Indicators in the Two Groups of Patients According to the Levels of β-Hcg

Characteristics Foetal Cardiac Activity P No Foetal Cardiac Activity P

No Ligation (14) Ligation (24) No Ligation (31) Ligation (14)

Operation time (min) Median 118.00 117.50 0.445 124.00 117.50 0.912
IQR 73.00 54.00 49.00 58.00

Intraoperative blood loss (mL) Median 100.00 100.00 0.201 100.00 50.00 0.082
IQR 225.00 87.00 120.00 100.00

Blood transfusion Yes 2(14.29) 0(0.00) 0.129 2(6.45) 1(7.14) 1.000
No 12(857.74) 24(10.00) 29(93.55) 13(92.86)

Abbreviations: BMI, body mass index; CSP, caesarean scar pregnancy; HB, haemoglobin; HCT, haematocrit; hCG, human chorionic gonadotropin; MTX, methotrexate.

Table 4 Stratification Analysis for Surgical Indicators in the Two Groups of Patients According to Foetal Cardiac Activity

Characteristics β-hCG ≤ 40,000 mIU/mL P β-hCG > 40,000 mIU/mL P

No Ligation (29) Ligation (9) No Ligation (15) Ligation (28)

Operation time (min) Median 123.00 135.00 1.000 120.00 115.00 0.524
IQR 50.50 59.00 65.00 47.50

Intraoperative blood loss (mL) Median 100.00 50.00 0.196 100.00 100.00 0.030
IQR 150.00 100.00 250.00 100.00

Blood transfusion Yes 2(6.90) 1(11.11) 1.000 2(13.33) 0(0.00) 0.116
No 27(93.10) 8(88.89) 13(86.67) 28(100.00)

Note: Italicized values indicate p < 0.05. 
Abbreviations: BMI, body mass index; CSP, caesarean scar pregnancy; HB, haemoglobin; HCT, haematocrit; hCG, human chorionic gonadotropin; MTX, methotrexate.
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bleeding and may benefit patients who wish to preserve 
fertility. To explore the best management for CSP, research 
confirming the validity and security of this procedure is 
encouraged.
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Median 8.02 7.19 0.273
IQR 7.11 3.35

Time to β-hCG 

normalization (days)

Median 26 36 0.000
IQR 19 17.25

Reduction in HB 

value (g/L)

Median 8.00 7.50 0.898
IQR 13.50 14.75

Reduction in HCT 

value (%)

Median 2.90 3.25 0.844
IQR 4.35 4.10

Decrease in 

menstrual bleeding

Yes 10(22.22) 7(18.42) 0.669
No 35(77.78) 31(81.58)

Alteration in 

menstrual cycle

Yes 5(11.11) 3(7.89) 0.721
No 40(88.89) 35(92.11)

Note: Italicized values indicate p < 0.05. 
Abbreviations: BMI, body mass index; CSP, caesarean scar pregnancy; HB, hae
moglobin; HCT, haematocrit; hCG, human chorionic gonadotropin; MTX, 
methotrexate.
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