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Short Communication
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Background: To explore the safety and feasibility of transumbilical
single-hole laparoscopic treatment of cesarean scar pregnancy (CSP)
by uterine artery pre-ligation. Methods: Four cases with type II or III
CSP were collected. Under transumbilical single-hole laparoscope,
an active knot was first made around the uterine artery. If excessive
bleeding occurred, the active knot was tightened to control intraop-
erative bleeding. Excessive bleeding was defined as more than 50
mL of bleeding within 2 min that failed to respond to electrocoagula-
tion. Results: The active knot was tightened in two of the four cases.
Overall, the mean intraoperative bleeding was 175.00 ± 155.456 mL,
mean operation duration was 171.00 ± 17.455 min, mean postoper-
ative hospitalization was 4.50 ± 0.577 days, and the mean time re-
quired for postoperative serum β-HCG to return to normal level was
27.50± 5.196 days. Menstruation recovered in 40.25± 16.112 days af-
ter operation, while postoperative menstrual volume was less in one
case and otherwise normal. Conclusions: For the treatment of type II or
III CSP, transumbilical single-hole laparoscope combined with uter-
ine artery pre-ligation can accurately control and reduce intraopera-
tive bleeding in place of uterine artery embolization. This treatment
regimen is safe and may obtain better abdominal appearance.
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1. Introduction
Cesarean scar pregnancy (CSP), one of the serious long-

term complications that can result after cesarean section,
refers to the implantation of fertilized eggs at the previous
cesarean scar. As a pregnancy progresses, the gestational sac
may implant in scar tissue, which in turn is likely to formdan-
gerous placenta previa or even penetrate the uterus, causing
uterine rupture. Once CSP is identified, termination of preg-
nancy should be performed as soon as possible. The meth-
ods for termination of pregnancy vary according to different
types of CSP and serumβ-HCG levels [1]. For high-risk CSP,
termination of pregnancy requires hemostatic pretreatment.
After uterine artery embolization (UAE), uterine curettage
or laparoscopic resection of lesions are used for treatment of
Type II or III CSP [2]. The uterine incision may be repaired

after laparoscopic resection of CSP. Preoperative UAE is ex-
pensive, and for some patients may prove unnecessary. UAE
followed by uterine curettage or laparoscopic operation ex-
poses patients to pain twice. A great challenge for gynecol-
ogists lies in choosing the most appropriate treatment to re-
duce pain for patients with type II or III CSP. Some schol-
ars have performed laparoscopic resection of CSP combined
with uterine artery pre-ligation [3]. However, there are no
reports in the literature of single-hole laparoscopic resection
of CSP carried out after accurate hemostasis by tightening the
active knot around the uterine artery. Here, we reported four
cases of single-hole laparoscopic resection of CSP combined
with uterine artery pre-ligation.

2. Materials andmethods
2.1 Patients

We collected four cases of CSP wherein patients under-
went single-hole laparoscopic resection of lesion after uterine
artery pre-ligation at the Hubei Maternal and Child Health
Hospital between July 2019 and October 2019. All study
methods were approved by the Institutional Review Board
and Ethics Committee of Hubei Maternal and Child Health
Hospital. In all cases, written informed consent to partici-
pate in this study was provided. According to the mean, age
was 30.00 ± 3.464 years, gestational age was 50.75 ± 6.397
days, gravidity was 3.50 ± 0.577, parity was 1.25 ± 0.500,
frequency of cesarean section was 1.25± 0.500 and preoper-
ative serum β-HCGwas 71392.50± 71341.612 mIU/mL. As
for prior cesarean section, three patients had one and the re-
maining patient had two. There was no prior history of CSP.
Two patients received preoperative uterine curettage with-
out UAE. In one of these cases, uterine curettage was stopped
due to excessive bleeding (Table 1). CSP is divided into three
types including type I (intrauterine gestational sac survival),
type II (gestational sac implanting in the muscular layer of
caesarean scar) and type III (abnormal mass or trophoblastic
disease) [4].
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Table 1. General data and different surgical indicators of four cases with cesarean scar pregnancy.
serial number 1 2 3 4

Ages (years) 27 35 29 29
Gravidity and parity history G4P2 G3P1 G3P1 G4P1
Number of cesarean sections 2 1 1 1
Time from last menstruation (days) 56 50 55 42
Curettage before laparoscopy Yes No No Yes
β-HCG level before laparoscopy (mIU/mL) 163579 7947 91170 22874
Time of β-HCG returning to normal (days) 35 26 26 23
diameter of the gestational sac (cm) 4.5× 4.3× 3.4 4.5× 3.5× 3.8 2.5× 2.0× 1.7 3.5× 1.2× 1.2
Tighten the uterine artery ligation line Yes No Yes No
operation time (m) 192 167 175 150
Intraoperative bleeding volume (mL) 400 50 150 150
Postoperative hospital stay (days) 5 4 5 4
Recovery time of menstruation (days) 40 27 31 63
Postoperative menstrual volume normal normal normal decrease

2.2 Transumbilical single-hole laparoscopic resection of CSP after
uterine artery pre-ligation

After general anesthesia, patients remained in a lithotomy
position. A mini-laparotomy incision was made in the um-
bilicus. A disposable single-hole port platform was placed in
the abdominal cavity through the incision, and the abdom-
inal cavity was distended with CO2 gas. Anterior lobes of
the right and left broad ligament were opened using an ul-
trasound knife along the line parallel to the right and left
round ligaments, respectively. The two round ligaments
were suspended in the middle of the abdominal wall using a
2-0 absorbable thread to expose the field of Douglas Pouch
(Fig. 1). After identification of sacral promontory, careful
dissectionwas performedmedial to the infundibulopelvic lig-
ament. The peritoneum bilateral to the incision was sutured
and suspended to the abdominal wall, permitting exposure of
retroperitoneal space.

The terminal branch of the internal iliac artery was sepa-
rated and exposed followed by retrograde search of the uter-
ine artery and ureter. After the uterine artery was found,
an active knot was made around the uterine artery using
7th silk string (Figs. 2,3) followed by removal of suspension
line around the round ligaments. One milligram of pituitrin
was slowly injected into the myometrium followed by open-
ing the bladder uterus reflex peritoneum using an ultrasound
knife (Fig. 4). The space between the bladder and cervix was
fully separated to expose the pregnancy scar lesion.

The lesion was removed by ultrasound knife (Fig. 5) and
the specimen was removed vaginally via the cervix. Note: if
the gestational sac is larger, uterine curettage should be per-
formed preoperatively. After removing all gestational tissue,
the cesarean scar was trimmed. The cervix was manipulated
by the tenaculum feasibly to supply a proper angle when su-
turing the cervix and the body of the uterus. The thread was
introduced to the abdominal cavity by piercing the abdomi-
nal wall, which could immobilize the cut of the cesarean scar
for ease of operation.

If intraoperative bleeding is more than 50 mL within two
minutes and cannot be controlled by electrocoagulation, the

Fig. 1. The suture of round ligament tomanipulate the uterus accord-
ingly.

Fig. 2. Active knot on the uterine artery with 7th silk string.

active knot should be properly tightened. If the bleeding is
less than 50 mL, it is not necessary to tighten the active knot.
After continuous suture of uterine incision and vesical peri-
toneal reflection (Fig. 6), the active knot thread was removal
followed by navelplasty.

2.3 Follow-up observation

The duration between the operation and serum β-HCG
levels returning to normal, the duration from operation to
menstrual onset, and postoperative menstrual volume were
recorded.
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Fig. 3. Traction of 7th silk string on the uterine artery.

Fig. 4. Dissection of the bladder uterus reflex peritoneum.

Fig. 5. Incision of low part of uterus where the CSP lies.

3. Outcomes
The active knot was tightened in two of the four cases.

Overall, the mean intraoperative bleeding was 175.00 ±
155.456 mL, mean operation duration was 171.00 ± 17.455
min, mean postoperative hospitalization duration was 4.50
± 0.577 days and the mean time for postoperative serum
β-HCG levels to return to normal was 27.50 ± 5.196 days.
Menstruation recovered in 40.25 ± 16.112 days after oper-
ation, and postoperative menstrual volume was less in one
case and normal in the remaining cases (Table 1).

4. Discussion
Criteria for CSP excessive bleeding vary, with somemain-

taining it is more than 200 mL, and others, more than 500
mL. According to the literature, high-risk factors for CSP ex-

cessive bleeding include serum HCG >20000 mIU/mL, ges-
tational age>8 weeks, maximum diameter of scar pregnancy
lesion ≥5 cm, myometrial thickness ≤0.15 cm, and marked
trophoblast invasion [5, 6]. Based on these risk factors, we
speculate that the patients in this study had high risk of ex-
cessive bleeding because three had HCG >20000 mIU/mL
(preoperative mean serum β-HCG: 71392.50 ± 71341.612
mIU/mL), one was in the eighth gestational week, and vagi-
nal color Doppler indicated type II or III CSP. In fact, two
cases required tightening of the active knot so as to obtain
better hemostatic effect. In these cases, HCG levels were
163579 mIU/mL and 91170 mIU/mL, respectively, suggest-
ing that serum HCG level is strongly associated with the risk
of CSP excessive bleeding.

Fig. 6. Continuous suture of uterine incision.

UAE is generally used in preoperative hemostatic pre-
treatment of CSP [2]. Compared with direct uterine curet-
tage, post-UAE uterine curettage can reduce the risk of ex-
cessive bleeding from 28% to 4%, and is more safe and effec-
tive than the post-drug treatment uterine curettage. In the
post-UAE uterine curettage, the total incidence of compli-
cations was 10.4%. Main complications included pelvic pain
(25%), fever or infection (18%), nausea and/or vomiting (8%),
limb pain (4%) and other [1, 5, 6]. UAE is relatively expensive
and may lead to a decline in ovarian reserve function and/or
re-pregnancy complications such as fetal growth restriction,
premature delivery, placental abruption or placenta increta
[7, 8]. In some cases with serum HCG >5000 mIU/mL or
even >20000 mIU/mL, intraoperative administration of pi-
tuitrin can obtain a very good hemostatic effect without re-
quiring UAE. Accordingly, UAE is not necessary for every
patient.

At present, however, no technique exists that can de-
termine whether there will be excessive bleeding in surgi-
cal CSP. Since CSP has a rich blood supply, once excessive
bleeding occurs, it increases the risks of urinary tract injury
and/or permanent ligation of the uterine artery. For pa-
tients with fertility requirements, permanent ligation of the
uterine artery has potentially adverse effects on subsequent
pregnancy and ovarian function. Therefore, intraoperative
uterine artery pre-ligation can accurately control bleeding by
temporarily blocking uterine artery blood supply according
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to intraoperative blood loss. Uterine artery pre-ligation can
avoid long-term uterine artery blood supply interruption and
protect female reproductive function.

Single-hole laparoscopy has been widely used in the treat-
ment of benign gynecological diseases. Only some hospitals
and doctors are technically advanced in single-hole laparo-
scopic treatment of malignant tumors [7]. In the case of be-
nign gynecological diseases, the technical difficulty for single-
hole laparoscopic treatment of CSP is higher. Laparoscopic
treatment of CSP by uterine artery pre-ligation has been re-
ported in China [1]. However, laparoscope may produce
more scars, affecting abdominal appearance. Transumbili-
cal single-hole laparoscopic treatment is similar to scar-free
surgerywhich allows the abdomen tomaintain its normal ap-
pearance.

To date, there have been no reports on transumbilical
single-hole laparoscopic treatment of CSP by uterine artery
pre-ligation. Under the single-hole laparoscope, it is chal-
lenging to locate the inception of uterine artery since the sur-
gical field is small after opening the anterior lobe of broad lig-
ament. To address this obstacle, we suspended the two round
ligaments in the middle of the abdominal wall to expose the
field of vision after opening the anterior lobes of the bilat-
eral broad ligaments. When looking for the uterine artery,
the terminal branch of the internal iliac artery was first found
followed by retrograde search of the uterine artery, an easier
pathway for doctors, based on malignant tumor surgery. For
doctors lacking experience of this modality in malignant tu-
mor surgery, the operation should be carried out step by step.

In this study, two patients received temporary uterine
artery blood supply interruption. Comparedwith their coun-
terparts, it appears that the higher the level of serum HCG,
the greater the risk of intraoperative excessive bleeding. The
number of cases here is too small to obtain HCG cutoff values
for intraoperative excessive bleeding. In future clinical prac-
tice, we will collect more cases to analyze the relationships
of intraoperative excessive bleeding with gestational age, size
of gestational sac, CSP type and serum HCG level to provide
a reference for the selection of more proper hemostatic pre-
treatment.

5. Conclusions
Transumbilical single-hole laparoscopic treatment of CSP

by uterine artery pre-ligation can accurately control and re-
duce intraoperative bleeding and retain normal abdominal
appearance. As a treatment regimen, it is safe and cost ef-
fective.
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