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ABSTRACT

Objective: To evaluate the clinical effectiveness of lapa-
roscopic management of cesarean scar pregnancy (CSP)
by deep implantation.

Background: A pregnancy implanting within the scar
from a previous cesarean delivery is a rare condition of
ectopic pregnancy. There are two different types of CSPs.
Type I is caused by implantation of the amniotic sac on
the scar with progression toward either the cervicoisthmic
space or the uterine cavity. Type II (CSP-II) is caused by
deep implantation into a previous CS defect with infiltrat-
ing growth into the uterine myometrium and bulging from
the uterine serosal surface, which may result in uterine
rupture and severe bleeding during the first trimester of
pregnancy. Thus, timely management with an early and
accurate diagnosis of CSP-II is important. However, lapa-
roscopic management in CSP-II has not yet been evalu-
ated.

Methods: Eleven patients with CSP-II underwent conser-
vative laparoscopic surgery or laparoscopy combined
with transvaginal bilateral uterine artery ligation and re-
section of the scar with gestational tissue and wound
repair to preserve the uterus from March 2008 to Novem-
ber 2011. Patients with CSP-II were diagnosed using color
Doppler sonography, and the diagnosis was confirmed by
laparoscopy. The operation time, the blood loss during
surgery, the levels of �-human chorionic gonadotropin
(�-hCG) before surgery, the time taken for serum �-hCG
levels to return to �100 mIU/mL postoperatively, and the
time for the uterine body to revert to its original state were
retrospectively analyzed.

Results: All 11 operations were successfully performed
using laparoscopy with preservation of the uterus. One
patient underwent a dilation and curettage after laparo-

scopic bilateral uterine artery ligation. Eight patients were
treated solely by laparoscopic bilateral uterine artery liga-
tion and resection of the scar with gestational tissue and
wound repair. The remaining two patients underwent
laparoscopic bilateral uterine artery ligation and transvag-
inal resection of the CS with gestational tissue and wound
repair because of dense adhesions and heavy bleeding.
The average operation time was 85.5 (�17.5) minutes,
and the blood loss was 250.0 (�221.4) mL. The blood
serum level of �-hCG returned to �100 mIU/mL in 16.4
(�5.3) days postoperatively. Among the 10 patients who
underwent resection of CS and wound repair, the time for
the uterus to revert to its original state (judged by ultra-
sonography) was 10.8 (�3.0) days postoperatively.

Conclusions: Laparoscopy can remove ectopic gesta-
tional tissue and allow subsequent wound repair, as well
as provide diagnostic confirmation. Being a minimally
invasive procedure, laparoscopic or laparoscopy com-
bined with transvaginal bilateral uterine artery ligation
and resection of the scar with gestational tissue and
wound repair can become an effective alternative for the
treatment of CSP-II.

Key Words: Laparoscopy. Cesarean scar pregnancy, Ec-
topic pregnancy, Uterine artery ligation.

INTRODUCTION

Cesarean scar pregnancy (CSP) is defined as the gesta-
tional sac being implanted into the myometrial scar from
a previous cesarean delivery. It is a rare and life-threaten-
ing condition of ectopic pregnancy, with an estimated
incidence of 1 in 2226 in the study by Seow et al.2 For a
pregnancy that develops in a previous CS, the 3 serious
complications are massive hemorrhage, uterine rupture,
and secondary infection, which often require emergency
hysterectomy when hemorrhagic shock occurs and en-
dangers life. Of the many theories for explaining its oc-
currence, the most reasonable one seems to be that the
conceptus enters into the myometrium through a micro-
scopic dehiscent tract of a CS1 and its trophoblasts implant
into the myometrium.
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According to the classification of CSP by Vial et al,3 there
are two different types of CSP. The first type (CSP-I) is
caused by implantation of the amniotic sac into the pre-
vious CS with progression of pregnancy toward the cer-
vico-isthmic space and the uterine cavity. Such a situation
may allow a viable birth, but at an increased risk of
massive bleeding from the site of implantation. The sec-
ond type (CSP-II) is caused by deep implantation into a CS
defect with infiltrating growth into the uterine myome-
trium and bulging from the uterine serosal surface of the
uterus. The thickness of uterine myometrium between
the sac and the bladder wall is usually �4 mm. Because of
the high risk of uterine rupture with life-threatening hem-
orrhage during the first trimester, CSP-II may result in
emergency hysterectomy. Once CSP-II is diagnosed, ter-
mination of the pregnancy should be considered. Thus,
timely management with early and accurate diagnosis that
allows the successful preservation of the uterus is very
important.

The main objectives in the clinical management of CSP
should be the prevention of massive blood loss and the
conservation of the uterus to maintain further fertility,
women’s health, and quality of life. Although many inter-
ventions, including medical or surgical methods, have
been reported, there is currently no standardized treat-
ment for CSP, especially for CSP-II. The medical treatment
with local and/or systemically administered methotrexate
(MTX) carries the risk of heavy bleeding, as reported in a
few studies.3,4 Surgical treatment includes excision of the
gestational tissues by laparotomy or laparoscopy, or by
hysterectomy. Therefore, here we share our experience of
the past 4 years in the treatment of 11 patients with CSP-II
using laparoscopic surgery or laparoscopy combined with
transvaginal management aiming to decrease blood loss
and preserve the uterus.

MATERIALS AND METHODS

Clinical Characteristics of Patients

We analyzed the clinical data of 11 patients with CSP-II
who were treated with laparoscopic surgery in the De-
partment of Obstetrics and Gynecology at Beijing Anzhen
Hospital, Capital Medical University, China, between
March 2008 and November 2011. The diagnosis of CSP
was confirmed according to the Doppler sonographic
criteria proposed by Godin et al. in 1997.1 These criteria
are (1) empty uterus and empty cervical canal, (2) devel-
opment of the gestational sac or mixed-echo mass in the
anterior part of the isthmic portion or in the CS, or (3) a

very thin myometrium or an absence of healthy myome-
trium between the bladder wall and the sac or the mass, or
a discontinuity in the anterior uterine wall as demon-
strated on a sagittal view of the uterus when running
through the amniotic sac.

The clinical data of our patients are presented in Table 1.
The ages of the patients were from 27 to 44 years. The
average time interval between the present CSP to the
previous cesarean delivery was 6.3 years (range, 1–14
years). Nine patients had one previous cesarean delivery
and two patients had two previous cesarean deliveries.
The time of previous suction or dilation and curettage
(D&C) ranged from 1 to 4 times. The time interval be-
tween the present CSP to the last suction and uterine
curettage ranged from 6 months to 5 years. All patients
with missed menses had symptoms that ranged from 46 to
78 days. Eight patients presented with irregular vaginal
bleeding ranging from 1 to 30 days. The Doppler sonog-
raphy showed no gestational sac in the uterine cavity and
cervical canal, as well as a gestational sac or mixed-echo
mass in the anterior part of the isthmic portion or in the CS
with a very thin myometrium (1–4 mm) or a discontinu-
ous myometrium in all of the patients in our hospital.
Serum �-human chorionic gonadotropin (�-hCG) levels
varied from 2104 to 74,000 mIU/mL in the 11 patients.

Five patients (1, 2, 3, 6, and 9) had received prior medical
treatment or suction and curettage in local hospitals be-
fore they were transferred to our hospital for further treat-
ment. Patients 1 and 2 were diagnosed with CSP in the
local hospitals. Patient 1 was first treated with 150 mg of
mifepristone orally and 600 �g of misoprostol. After 1
week, the medications had not been effective, so 50 mg of
MTX was subsequently given intramuscularly. Further,
elevated hepatic enzyme levels were noted, and the ges-
tational sac was still alive as determined by ultrasonogra-
phy. For patient 2, ultrasonography showed the embryo
alive after 10 days of 150 mg of oral mifepristone. Patients
3, 6, and 9, who were falsely diagnosed with intrauterine
pregnancy in local hospitals, were treated with 150 mg of
mifepristone orally, uterine suction (patient 9), and direct
uterine suction (patients 3 and 6), to terminate their preg-
nancies. They were transferred to our hospital immedi-
ately because of heavy bleeding (1500 mL, 800 mL, and
500 mL in patients 3, 6, and 9, respectively) during suc-
tion. Their prior treatments are presented in Table 1.

Serum �-hCG levels were determined using the Chemilu-
minescent Microparticle Immunoassay (Architect i-2000
System, Abbott Company, Abbott Park, IL). Pretreatment
maternal serum �-hCG levels are presented in Table 1.
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Operative Procedure

Laparoscopy was performed under general anesthesia with
the patient lying in the supine lithotomy position. Laparos-
copy revealed a bluish bulging mass over the serosal surface
of the lower uterine segment (Figure 1A and B). This con-
firmed the ultrasonographic diagnosis of CSP-II.

All patients received laparoscopic bilateral uterine artery liga-
tion. Patient 1 underwent suction and curettage only, which
was monitored under laparoscopy after bilateral uterine artery
ligation without the scar resection and the wound repair. In 8
patients, we performed laparoscopic bilateral uterine artery li-

gation, as well as resection of the scar with its gestational
product removed together, followed by closure of the wound.
In the other 2 patients, laparoscopic bilateral uterine artery
ligation was performed, followed by resection of the CS with its
gestational tissue and wound repair transvaginally because of
the dense adhesions and heavy bleeding when depressing the
bladder during surgery.

Operation I: Laparoscopic Bilateral Uterine Artery
Ligation and Resection of the Scar with Gestational
Tissue and Wound Repair. In this procedure, either
the anterior or the posterior board ligament was opened

Figure 1. A bulging mass over the serosal surface of the lower uterus (arrow) in patients 6 (A) and 7 (B) under laparoscopy. A bluish
mass made up of gestational tissue, blood clots, fibrin, and myometrial scar, covered by a thin wall of myometrium, when the bladder
peritoneum was incised in patients 6 (C) and 7 (D).

Laparoscopic and Transvaginal Management of Type II Cesarean Scar Pregnancy, Wang H-Y et al.
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to locate both ureters under laparoscopy. The uterine
arteries were seen lying over the ureters at the level of the
uterine isthmus. Both uterine arteries were ligated using
vascular clips. Then 6 IU of dilute vasopressin solution
was injected into the myometrium surrounding the scar
pregnancy. The bladder peritoneum was then incised, and
the bladder was pushed down to allow access to the lower
uterine segment and the upper cervical segment. A bluish
mass, made up of gestational tissue, blood clots, and myo-
metrial scar, was seen covered by a thin wall of myometrium
(Figure 1C and D). Under laparoscopy, uterine suction was
performed to remove most of the gestational tissue. A trans-

verse incision was then made over the most prominent area
of the mass. Any remnant of the gestational product was
removed using grasping forceps. The resulting gap wound in
the myometrium was cleaned using suction irrigation, and
any dead tissue was further removed using scissors. A con-
tinuous suture with Vicryl 0 was used to close the uterine
wound laparoscopically (Figure 2).

Operation II: Laparoscopic Bilateral Uterine Artery
Ligation and Transvaginal Resection of the CS with
Gestational Tissue and Wound Repair. In this pro-
cedure, the bilateral uterine arteries were ligated first un-

Figure 2. (A) Transverse incision over the most prominent area of the mass in patient 6. (B) The mass was removed using grasping
forceps, and the resulting space in the myometrium is cleaned using suction irrigation and then clipped using scissors. (C) One layer
of continuous sutures along the affected uterine wall was made under laparoscopy. (D) The appearance of the uterus after sutures.

JSLS (2013)17:263–272 267



der laparoscopy. When there were dense adhesions be-
tween the bladder and the lower uterine segment, difficult
separation and severe bleeding could occur when the
bladder was depressed in the attempt to expose the mass
(Figure 3A and B). The bleeding could be temporarily
stopped by clipping with laparoscopic forceps. Then we
immediately incised the anterior fornix and separated the
bladder from the cervix using our fingers transvaginally
(Figure 3C). The gestational product and its dead tissue
were removed, and the wound was cleaned transvagi-
nally. One layer of continuous sutures with Vicryl 0 was
used to repair the uterine wound, also transvaginally.

Finally, the wound repair was inspected for hemostasis
under laparoscopy (Figure 3D).

Follow-up

Patients were followed up at 1 month and 3 months
after the surgery, and they were also contacted by
telephone for information about their menstruation,
lower abdominal pain, or any other symptoms. Long-
term follow-up was scheduled for the next pregnancy
for all the patients.

Figure 3. (A) In patient 7, severe bleeding occurred when the bladder was pushed down because of the dense adhesion between the
bladder and the lower uterine segment. (B) The myometrial scar broken and the conceptus (arrow) was seen. (C) The anterior fornix
was incised, and the bladder was separated from the cervix using a finger transvaginally. (D) The closure checked by laparoscopy.
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RESULTS

All 11 operations were successfully performed using lap-
aroscopy with conservative preservation of the uterus
without conversion to laparotomy. Patient 1 was an ex-
ception who underwent a uterine suction only after lapa-
roscopic bilateral uterine artery ligation without resection
of the CS and wound repair. Her intraoperative blood loss
was 800 mL. A Foley catheter was inserted transcervically
to compress the scar wound for hemostasis. On day 3
postoperatively, ultrasonographic imaging showed a
9.1 � 5.3-cm hyperechoic mass, without active blood
flow, bulging to the bladder in the lower part of the
uterus. The myometrium of the anterior lower part of the
uterus was 7 mm thick. A large hematoma was diagnosed.
We chose conservative treatment because the patient’s
condition was stable and there was not a lot of blood loss
from the uterine cavity. The hematoma gradually shrank
and finally disappeared 3 months after operation as seen
by ultrasonographic monitoring. No other complication
occurred during this period. Of the remaining 10 patients,
8 (2, 3, 4, 5, 6, 8, 9, and 11) were treated by laparoscopic
bilateral uterine artery ligation and resection of the scar
with gestational tissue and wound repair (operation 1)
and 2 patients (7 and 10) underwent laparoscopic bilateral
uterine artery ligation and transvaginal resection of the CS
with gestational tissue and wound repair (operation 2).

The operation time ranged from 60 to 110 minutes (mean,
85.5 � 17.5). Blood loss during surgery ranged from 50 to
500 mL (average, 250 � 221.4). The time to serum �-hCG

level decrease to �100 mIU/mL after surgery ranged from
9 to 22 days (average, 16.4 � 5.3). If patient 1, who
needed 3 months to recover, is excluded, the time for
complete uterine reversion to normalization by ultrasono-
graphic monitoring in the remaining 10 patients ranged
from 7 to 14 days (mean, 10.8 � 3.0). The aforementioned
operative data are shown in Table 2.

After a follow-up period of 1 to 36 months, no other
pregnancy was reported by the 11 patients.

DISCUSSION

CSP is a rare type of ectopic pregnancy. Its risk factors
include one or more cesarean deliveries with or without
uterine curettage.4 Color Doppler ultrasonography en-
ables earlier and accurate diagnosis of increasing CSP.1,5,6

Treatment methods of CSP, mainly medicine, embolization,
surgery, or combinations of those, aim to eradicate the ges-
tational material, reduce bleeding, and preserve the uterus to
conserve future fertility. Yet, the standard treatment of
choice is still unknown. Management options should be
individually based on the type of CSP, the related factors
of patients (eg, gestational week, bleeding quality, uterine
rupture), the appropriate facilities, and physicians’
skills.7,8 Using a combination of methods seems more
suitable than using a single method.9

Medical treatment involves systemic or local administra-
tion of MTX, potassium chloride, trichosanthis, or mifepri-
stone. The medical approach requires a long therapeutic

Table 2.
Operative Data of 11 Patients Who Had Laparoscopic Surgeries for CSP II

Patient Initial �-hCG
Level, mIU/mL

Blood Loss During
Operation, mL

Operation
Time, min

Time for �-hCG Level to
Reach �100 mIU/mL, d

Time for Uterine Reversion
to Original State, da

1 51,520 800 110 17 90

2 74,000 150 90 22 10

3 2104 100 60 9 14

4 �15,000 200 70 16 14

5 7534 100 100 10 10

6 5592 50 80 9 7

7 �15,000 200 90 19 8

8 5949 100 60 17 10

9 14,203 300 90 15 7

10 �15,000 500 110 22 14

11 9843 250 80 24 14
a

Time measured by ultrasonography images.
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period, with hospitalization for more than 1 month. It
takes about 4 to 16 weeks to reduce the serum level of
�-HCG to normal, and it takes 2 months to 1 year for
complete reabsorption of the gestational mass. Irregular
vaginal bleeding is common and lasts for 2 to 3 months
after medication. Therefore, and more important, there
have been so many failures in medical treatment. An
example of successful medical treatment has been re-
ported in only one limited case report.10 Surgery even by
hysterectomy was sometimes performed for profuse
bleeding when treatment with medication failed. In addi-
tion, systemic MTX may induce side effects of nausea,
vomiting, elevated hepatic enzymes, or marrow depres-
sion.11,12 In our study, patient 1 had stopped medical
treatment when she presented with elevated hepatic en-
zymes and the embryo alive after systemic administration
of mifepristone and MTX. While in case 2 and case 9, the
gestational product remained also viable after systemic
administration of mifepristone. Patients 2 and 9 were suc-
cessfully treated with laparoscopic bilateral uterine artery
ligation and resection of the scar with gestational tissue
and wound repair.

Intra-arterial administration of MTX together with arterial
embolization of both uterine arteries had been suggested
as an alternative treatment for CSP-II. This was followed
by D&C performed 24 to 48 hours after embolization. In
this approach, the hospital stay was shorter than it would
have been with simple medical MTX administration. The
cure rate was reported to reach �90%. However, ultra-
sonography showed no change in the myometrial thick-
ness of the CS after embolization, which may have re-
sulted in poor healing of the scar and uterine perforation
during D&C,12 and even having the risk of the second CSP
during the next pregnancy. In patients 7 and 10, small
dehiscences were seen on the CS when the pelvic perito-
neum was incised under laparoscopy.

The surgical options of CSP include D&C, hysteroscopic
resection, laparotomy, or laparoscopic CS gestational
product resection and hysterectomy. The gestational
product usually could not be totally aspirated by manual
vacuum suction or curettage. Intra- or postoperative com-
plications can occur, such as profuse hemorrhage, uterine
perforation, shock, and even life-threatening events, espe-
cially in CSP-II. Heavy bleeding could happen in approxi-
mately 80% of patients with CSP during D&C.5 Three
patients with D&C treatment in our series also had severe
bleeding during D&C. Therefore, D&C should not be the
first and only treatment of choice to treat CSP, especially
not CSP-II. D&C monitoring by ultrasonography could be

performed 24 to 48 hours after embolization for CSP-I
under the condition of preparing for surgery.

Hysteroscopic resection was used to treat CSP-I, but not
CSP-II.5 However, there is an increased risk of uterine
perforation and failure to resect the gestational product
completely at the first attempt. Yang et al. reported that 39
patients with CSP were cured by hysteroscopic removal of
conceptive tissues under ultrasonographic guidance after
use of mifepristone or MTX and preoperative bilateral
uterine artery embolization.13

The important risks of CSP-II include severe bleeding,
sometimes during uterine curettage for mistaken diagno-
sis of intrauterine pregnancy, uterine rupture during the
first trimester of pregnancy, severe hemorrhage, hypovo-
lemic shock, emergency hysterectomy, and even life-
threatening illnesses. Therefore, surgery should be the
first choice of treatment for CSP-II, which may result in
complete cure, reduced blood loss, shorter hospital stay,
and preserved uterus. Lee et al.14 first reported a case of
CSP treated successfully using laparoscopic CS gestational
product resection in 1999. Reports of more successful
cases followed.15–17 Bilateral uterine artery ligation or di-
luted vasopressin solution injection into the myometrium
was used to decrease blood loss during surgery. In 2002,
Fylstra18 reviewed articles on therapeutic management of
CSP and concluded that termination of a CS pregnancy by
laparotomy and hysterectomy, with repair of the accom-
panying uterine scar wound, may be the best treatment
option.

CS resection with wound repair after uterine artery liga-
tion may avoid severe bleeding. The uterus reverts to its
original state much more quickly after scar tissue excision
and wound repair. In our series, 10 patients underwent
gestational mass resection with wound repair under lap-
aroscopy. However, we did not have a lot of experience
when we treated patient 1, during which there was heavy
blood loss of nearly 800 mL during uterine suction after
laparoscopic ligation of both uterine arteries. We used a
Foley catheter to stop the heavy bleeding by pressure
tamponade, without performing CS resection and wound
repair. The patient had a wound hematoma that disap-
peared at 3 months postoperatively. We therefore per-
formed our subsequent operations with CS resection and
proper wound repair. The blood loss during those surger-
ies was much less than that in our first surgery. From
ultrasonographic monitoring, we found that the uterus
reverted to its original state in approximately 2 weeks
postoperatively in these 10 patients, which was also a
shorter period than that for patient 1.

Laparoscopic and Transvaginal Management of Type II Cesarean Scar Pregnancy, Wang H-Y et al.
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The key procedures during the operation are to separate
the bladder from the lower uterine segment carefully to
avoid injury to the bladder and ureters and to completely
remove the gestational product and the uterine scar tissue.
The approach to repair of the uterine scar wound de-
pended on the size of the gestational mass and the
amount of bleeding during the operation. If there is no
adhesion and heavy bleeding when depressing the blad-
der, resection of the CS and wound repair may be per-
formed under laparoscopy. However, if there are dense
adhesions, which may cause difficulty in separating the
bladder from the lower uterine segment, and heavy bleed-
ing, even damaging the bladder, transvaginal surgery may
be a better alternative. These approaches allow us to
rapidly separate the bladder from the cervix, resect the
gestational mass and the scar, and suture the wound.
Patients may benefit from less bleeding, shorter opera-
tion time, and fewer complications by undergoing lap-
aroscopy combined with the transvaginal approach
rather than laparoscopy alone. We performed the lapa-
roscopic procedure in 8 of our 10 patients. In the other
2 patients (7and 10), we finished the operation by
laparoscopy combined with the transvaginal approach.
In patient 7, there was a rupture of the lower uterine
segment with a small fetal part emerging from the
wound, followed by active bleeding when separating
the bladder from the lower uterine segment because of
dense adhesions. The same condition was also seen in
patient 10. Bleeding was controlled by clipping the
wound with forceps under laparoscopy. We rapidly
separated the bladder from the cervix, resected the
gestational mass and the scar, and sutured the wound
using the transvaginal approach monitored with lapa-
roscopy.

None of the 11 patients has had another pregnancy,
including unwanted pregnancy, because they did not
plan to have more children during the follow-up period
of 1 to 36 months in our series. Only a few articles about
subsequent pregnancy after treatment of CSP were re-
ported. In a study by Ben Nagi et al.,19 29 of 38 women
with CSP who were treated by the uterine-conserving
surgery were followed. Twenty-four of 29 women at-
tempted to become pregnant; only 1 woman had a
recurrent ectopic CSP.

Management strategy, including medication, emboliza-
tion, surgery, or their combinations, should be selected
individually based on the patient’s condition and the
doctors’ skills. From the treatment experience of our 11
patients, we consider that after bilateral uterine artery
ligation, laparoscopic CS resection with wound repair is

a safe and effective treatment for CSP-II, especially after
treatment with medication fails. The operation may be
accomplished laparoscopically or by laparoscopy com-
bined with the transvaginal approach. Decreased bleed-
ing, shorter operation time, and fewer complications
were seen by using laparoscopy combined with the
transvaginal approach than with laparoscopy alone in
patients with uterine wound rupture, dense adhesions
between the bladder and the lower uterine segment,
and active bleeding during operation. Recurrence of
CSP has not been reported to our knowledge. It seemed
that the resection of the old scar and the new repair
closure might minimize the recurrent risk. There should
be longer follow-up of these patients and more future
studies should be done to assess its safety for subse-
quent pregnancy.
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