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Objective: To introduce a modified hysteroscopic-laparoscopic operation for cesarean scar
pregnancy (CSP) of stable type III.

Patients and Methods: We retrospectively studied the case notes of 31 patients with stable
type III cesarean scar pregnancy who underwent hysteroscopic-laparoscopic surgery in our
hospital. Thirteen patients received the modified hysteroscopic-laparoscopic surgery (mod-
ified surgery group), and eighteen patients received traditional hysteroscopic-laparoscopic
surgery (traditional surgery group).

Results: There was no significant difference in patients’ age, gestational age, number of
previous cesarean sections, the serum human chorionic gonadotropin (hCG) level before
surgery, gestational sac diameter, myometrium thickness between the two groups. In the
modified hysteroscopic-laparoscopic surgery, the mean surgical time was 50.45+£24.45 mins,
the mean length of stay in hospital was 4.50+0.50 days, which was significantly shorter than
the traditional surgery group (84.754+33.28 mins and 5.50+0.75 days, respectively). And the
intraoperative hemorrhage in the modified group was also less than that in the traditional
group (40.50+12.25 mL vs 75.33425.45mL). Whereas the time for hCG normalization,
postoperative vaginal bleeding and menstrual recovery had no significant difference between
the modified surgery group and the traditional surgery group. There was no recurrence of
CSP in both groups.

Conclusion: The modified hysteroscopic-laparoscopic surgery had shorter operation time,
less blood loss, and sooner recovery time after surgery compared to traditional hysteroscopic-
laparoscopic surgery, which could be more beneficial to our patients and should be applied in
clinics generally.

Keywords: cesarean scar pregnancy, hysteroscopic-laparoscopic surgery, modified surgery,
traditional surgery

Introduction

Cesarean scar pregnancy (CSP) is a relatively novel type of ectopic pregnancy that
may occur as a rare and peculiar complication in the subsequent pregnancy follow-
ing Cesarean delivery (CD), which is characterized by the implantation of the
gestational sac (GS) into the previous hysterotomy scar.! Over the last two decades,
with the increasing rate of CD in clinical and the improvement in imaging and
diagnostic technology, the morbidity of CSP has been resultantly escalating. It was
estimated that 1 in 531 women with the cesarean scar would have the CSP and that
nearly 4.2% of ectopic pregnancies are CSP.? Once the CSP aborts or infiltrates into
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the muscular tissue, the patients usually suffer from series
of dangerous complications, such as massive hemorrhage,
uterine placenta implantation, uterine rupture, and they
even need to receive a hysterectomy.'*

Diagnostic criteria for CSP include the presence of GS
at the site of the previous uterine incision, increased serum
B-human chorionic gonadotropin (B-hCG) level (normal
range is less than 5 m IU/mL), the presence of an empty
uterine cavity, and a discontinuity at the anterior wall of
the uterus adjacent to the GS, and the thin myometrium
between the sac and the bladder>>® Importantly, the
improvement of ultrasonography permits the earlier and
more accurate diagnosis of CSP, allowing more successful
preservation of the uterus without maternal complications.
Thus, it provides reliable evidence for the diagnosis and
the treatment formulation of CSP, which could be condu-
cive to the formulation of treatment plans and post-
treatment follow-up.>’~’

The treatment of CPS should follow the evidence-based
principle and we must pay attention to the occurrence of
severe complications and focus on the preservation of the
patient’s fertility. To date, there is no universal agreement
on the best treatment method. For better management of
CSP, it is recommended to classify CSP into three types'’
(Type 1, Type 11, and Type III) according to the ultrasono-
graphic imaging characteristics. The classification is based
on the growth direction of the GS implantation on the scar
and the thickness of the myometrium between the preg-
nancy sac and the bladder in the anterior uterine wall. So
far, a multitude of treatment modalities have been proposed
for the management of Type I and Type II CSP, such as
uterine artery embolization, drug administration (local or
systemic administration of methotrexate or potassium chlor-
ide), dilation and curettage (D&C), and surgery (transab-
dominal, transvaginal, hysteroscopy,
with
laparoscopy),'>'""'* but in terms of patient’s safety and

hysteroscopy,

laparoscopy, and  hysteroscopy = combined
clinical effectiveness, the best treatment method still
requires further evaluation and determination. Particularly,
Type III CSP has the highest level of risk among the three
types. To be more specific, in Type III CSP the GS in
irregular or regular shape entirely penetrates within the
myometrium and abundant vascularization can be observed
at the incision site on the uterus.'® If it was not terminated as
soon as possible, the GS could turn into placenta implanta-
tion or placenta previa, which may lead to massive hemor-
injury.
Additionally, during the termination, the rates of enormous

rhage, uterine perforation or even bladder

intraoperative hemorrhage, incomplete removal of gesta-
tional tissue and recurrent CSP in Type III CSP are notably
higher than the other two types of CSP. According to China
Medical Association (CMA) guidelines, it is recommended
that hysteroscopic-laparoscopic operation could be utilized
for stable Type III CSP: first, using diagnostic and operative
laparoscopy to remove the gestational tissue and repair the
scar dehiscence, then utilizing hysteroscopy to confirm no
gestational remnants and other intrauterine problems. But
there are some limitations of this kind of surgery such as
uncontrolled bleeding during the operation and recurrence
of incision diverticulum after the operation. Thus, we prefer
to introduce a modified hysteroscopic-laparoscopic opera-
tion for stable Type III CSP which could repair incision
diverticulum without any affection on the integrity of the
uterine lining, improve the recovery time of menstruation
effectively, eliminate the abnormal bleeding, protect and
promote future fertility ability and avoid the recurrence
of CSP.

Patients and Methods

Patients

The study was discussed and approved by the Ethics
Council of Renmin Hospital of Wuhan University. We
retrospectively evaluated the cases of 31 patients with
stable Type III CSP who
laparoscopic surgery in our hospital from July 2016 to

received hysteroscopic-

July 2020. Among the 31 cases, 13 patients received the
modified hysteroscopic-laparoscopic operation, and 18
cases received traditional hysteroscopic-laparoscopic sur-
gery. The diagnostic criteria'® is as follows: 1. History of
previous cesarean birth; 2. Positive pregnancy test; 3.
Gestational age <8weeks; 4. Stable vital signs without
abdominal pain, abdominal bleeding and hemorrhagic
shock. 5. Three-dimensional ultrasound image result
including I. Both uterine cavity and cervical canal were
empty; II. The pregnancy capsule was implanted in the
anterior wall of the uterine isthmus or the cesarean scar
defect; III. The continuity of the myometrium of the ante-
rior uterine wall was interrupted, and the myometrium
between the pregnancy capsule and the bladder was sig-
nificantly thinner, which means the thickness of the myo-
metrium <3mm. IV. High-speed, low-impedance blood
vessels around the trophoblast clearly surround the capsule
in Doppler examination. Each patient provided written

informed consent before treatment.
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Operation Method

Under general endotracheal anesthesia, the patient was
placed in the dorsal lithotomy position. The abdominal cav-
ity was insufflated with carbon dioxide and intra-abdominal
pressure was maintained at 15 mmHg. A 10-mm trocar was
inserted through the supraumbilical port in an attempt to
visualize the implantation site within the previous uterine
scar. Three more ancillary trocars were placed: one in the left
mid quadrant (15-mm trocar); one in the left lower quadrant,
Scm medial to the left anterior superior iliac crest (5-mm
trocar); and one at McBurney point (5-mm trocar).

The Modified

Hysteroscopic-Laparoscopic Surgery

First, peritoneal reflection is dissected and the bladder is
pushed down to exposure uterine cesarean scar more
clearly. Second, we open the lateral peritoneum, tempora-
rily ligature the bilateral uterine arteries by a surgical

suture (Figure 1A). Third, we use hysteroscopy to observe
the location of ectopic gestational tissue on the cesarean
scar and confirm that the root of villi is not implanted into
the myometrium, of particular note is the situation that the
root of villi has been implanted into myometrium with
abundant blood supply, is not suitable for the modified
hysteroscopic-laparoscopic surgery. Then, with the laparo-
scopic monitoring, we remove the pregnancy tissues by
suction curettage and left an intact serosal layer of the
cesarean scar (Figure 1B), and then hysteroscopy is uti-
lized once again to check or clear the residual gestational
mass. Fourth, a continuous mattress suture is utilized for
the seromuscular layer of isthmus uteri with 2—0 spiral
PDO to internalize the serosal layer of the cesarean scar
for reinforcement (Figure 1C). Last but not least, we
release the stitches of bilateral uterine arteries, and hys-
teroscopy is performed again to confirm the adequate
repair of the uterine scar defect (Figure 1D). The whole

operation is recorded in Video 1.

Figure | The modified hysteroscopic-laparoscopic surgery. (A) The sham ligation of the uterine artery; (B) hysteroscopic removal of pregnancy tissue; (C) laparoscopic
diverticulum inverting suture; (D) hysteroscopy affirms the repair of the uterine scar defect.
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Table | Clinical Characteristics of the Patients

Variables Type of Surgery for CSP P value
Modified Group Traditional Group
Patient age 31.23+5.75 30.67+£4.92 0.8181
GA (day) 45.13+3.46 47.77£5.12 0.2196
NCS 1.3£0.45 1.45+0.60 0.5552
B-HCG (IU/L) 11,787.76+2789.46 12,548.93+£2590.45 0.5400
DGM (cm) 2.03+0.27 2.19+0.37 0.3088
T™ (mm) 2.92+0.45 2.76+0.41 04214

Abbreviations: B-HCG, B-human chorionic gonadotropin; DGM, diameter of the gestational mass; GA, gestational age; NCS, number of previous cesarean sections; TM,

thickness of myometrium layer between the bladder and sac; IU, international units.

Traditional Hysteroscopic-Laparoscopic
Surgery

First, we dissect the peritoneum reflection, and the bladder is
pushed down to visualize the lower uterine myometrial
implantation site more clearly. Second, we occlude the bilateral
internal iliac arteries with metal clips. Third, we dissect the
gestation from the anterior uterine isthmus with electrocautery,
the dark reddish tissue is swiftly removed with laparoscopic
spoon forceps. Fourth, we repair the cesarean scar dehiscence
with one layer of continuous endoscopic sutures with 2—0
spiral PDO. Then the metal clips are removed. As designed,
hysteroscopy is performed to confirm there is no remnant.

Statistical Analysis

All the data were subjected to statistical analysis with the
Statistical Product and Service Solutions (SPSS) 22.0 soft-
ware (SPSS, Inc., USA). The skewness and kurtosis were
utilized to evaluate the data distribution. If the normal dis-
tribution was met, continuous data were expressed as mean

Table 2 Comparison of the Parameters of the Two Groups

+ standard deviation, and an unpaired two-tailed Student’s
t test was used to compare the differences. Otherwise, con-
tinuous data were described as median (P25-P75), and
Mann—Whitney U-test was performed for comparison. The
value of p<0.05 was considered statistically significant.

Results
The General Data of the Patients

The clinical characteristics of the patients are presented in
Table 1. There were no significant differences between the
two groups in patient age, gestational age, number of previous
cesarean sections, the serum human chorionic gonadotropin
(hCQG) level before surgery, the average diameter of the gesta-
tional sac, the myometrium thickness and vaginal bleeding.

Surgical Indicator of the Patients

However, as it is illustrated in Table 2, in the modified
hysteroscopic-laparoscopic surgery, the mean surgical time
and the length of stay in hospital were 50.45+24.45 mins

Variables Type of Surgery for CSP P value
Modified Group Traditional Group
Surgical time (min) 50.45+24.45 84.75+33.28 0.0227
Intraoperative hemorrhage (mL) 40.50%12.25 75.33+25.45 0.0021
Time for HCG normalization (day) 17.25+4.25 16.45+6.50 0.7632
Time for Post-procedural vaginal bleeding(day) 6.67+3.45 7.67+4.00 0.5709
Hospital stay (day) 4.50£0. 50 5.50+0.75 0.0040
Time for resuming normal menstrual cycle (day) 40.50+4. 75 43.33+5.67 0.2600
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and 4.50+0.50 days, respectively, which was significantly
shorter than the traditional surgery group (84.75+33.28
mins and 5.50+0.75 days, respectively). Besides, the
intraoperative hemorrhage in the modified group was less
than that in the traditional group (40.50+£12.25 mL vs
75.33£25.45mL). Whereas the time for hCG normaliza-
tion, postoperative vaginal bleeding and menstrual recov-
ery had no significant difference between the modified
hysteroscopic-laparoscopic surgery group and traditional
hysteroscopic-laparoscopic surgery group. There was no
recurrence of CSP in both groups.

Discussion

For type III CSP, although a number of researches have
proved that traditional hysteroscopic-laparoscopic surgery
was safe and efficient surgical procedures could be
adopted as primary treatment modalities, the ideal man-
agement should be minimally invasive, with low morbidity
and low cost. Reducing surgical time could lower the cost
of surgery and the risk of complications. Previous studies
found that the operation time of traditional hysteroscopic-
laparoscopic surgery group ranged from 56 to 120 minutes
with a median of 75 minutes,14 which showed similar
results with ours (84.75+33.28 mins). Fortunately, the
operation time of 13 patients who underwent the modified
surgery in our study was significantly shortened (50.45
+24.45 mins). It is noted that the two surgery methods
were performed by surgeons with comparative excellent
skills in laparoscopy and hysteroscopy, the shorter surgical
time in the group with the modified technique was not due
to the greater experience of the treating group. Moreover,
the modified surgeries have been operated successfully so
that no patient have to switch to the traditional surgery.
Therefore, the modified hysteroscopic-laparoscopic sur-
gery has significant advantages in operation time. Many
studies have proved the mean procedure time was positive
correction with the mean total cost and complications,'> '
regrettably, we did not include patient cost in the study.
Therefore, we cannot prove that the modified surgery
reduces the total cost in our study, but we believe that
later studies that include this parameter will illustrate the
advantages in patient costs in the modified surgery.
Moreover, hospitalization time of patients has been
demonstrated significantly decreased in patients who
underwent the modified hysteroscopic-laparoscopic sur-
gery compared with the patients with traditional surgery
(4.50+0.50 days vs 5.50+0.75 days) in our study, which is

considered to be another parameter for patient’s cost.'®'?

Therefore, the modified hysteroscopic-laparoscopic sur-
gery may reduce cost and bring more benefits for patients.

Intraoperative bleeding volume is a crucial parameter
to evaluate the quality of surgery, and it is significantly
related to the recovery of patients after surgery. Our study
demonstrated that the intraoperative bleeding volume of
the modified hysteroscopic-laparoscopic surgery group
was significantly less than that of the traditional surgery
group (40.50+12.25 mL vs 75.33+25.45mL), which also
indicates that the modified surgery could lead less damage.
Indeed, the modified hysteroscopic-laparoscopic surgery
we proposed could reduce the harm to the uterus and
less blood vessels would be cut off because it just need
to be performed a continuous mattress suture for the ser-
omuscular layer of isthmus uteri to internalize the serosal
layer of the cesarean scar for reinforcement and does not
cut the serosal layer of uterus.

Cesarean scar endometriosis (CSE) is an iatrogenic
disease caused by endometrium implantation in the inci-
sion during the surgical operation. The main reason is that
the whole layer of the uterus is cut and the endometrial
tissue is directly inoculated. Cesarean section is the most
common cause of CSE.?**! Therefore, avoiding endome-
trial tissue being inoculated in the abdominal cavity or
surgical incision is an important measure to reduce the
incidence of endometriosis. In the modified surgery, we
do not need to perform hysterotomy and can retain the
integrity of the serosal layer, effectively avoiding the
inoculation of endometrial tissue and the risk of occur-
rence of endometriosis. Laparoscopic hysterectomy per-
mits a higher incidence of infection, with major risk
factors of vaginitis and retrograde infection due to patho-
genic organisms within 1 month before cervical or uterine
surgery.”” Thirteen scar pregnancies are often accompa-
nied by prolonged vaginal bleeding that increases the risk
of infection. Traditional hysteroscopic-laparoscopic sur-
gery could lead to exposure of pelvic and abdominal
organs and increase the risk of intra-abdominal infection
because of the loss of uterine integrity. The modified
surgery can effectively avoid the aforementioned situation
because of the maintenance of serosal layer integrity and
less harm of myometrium. Unfortunately, due to the small
number of cases we collected, the abdominal infection did
not occur in either group of patients. Therefore, a large
sample study is needed.

There were no significant differences in HCG nor-
malization time, menstrual recovery time and CSP recur-
rence time between the two groups, which supposed that
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the modified hysteroscopic-laparoscopic surgery had the
same safety and effectiveness compared with the tradi-
tional hysteroscopic-laparoscopic. What is more, the
modified surgery could bring more benefit for patients
and should be applied in clinics generally. Although our
current results suggest that patients can benefit more
from the modified hysteroscopic-laparoscopic surgery,
the findings may be biased due to the insufficient sample
size. Therefore, multi-center, large-sample clinical stu-
dies are needed to explore the effectiveness and safety of
the modified surgical. In addition, the parameters not
included in this study, such as postoperative administra-
tion time of antibiotics, postoperative infection rate,
patient total costs, surgical complication, the incidence
of scar endometriosis, etc., are supposed to be analyzed
in further studies. Moreover, the size of the “niche” from
a range of time periods (such as 3 months, 6 months,
1 year and 3 years after operation) and the situation of
repregnancy of the patients should be also included,
these are, after all, key factors in evaluating the effec-
tiveness of the modified surgery.

Conclusion

The modified hysteroscopic-laparoscopic surgery had
shorter operation time, less blood loss, and sooner recov-
ery time after surgery compared to traditional hystero-
scopic-laparoscopic surgery, which could benefit more
for our patients and should be applied in clinics generally.
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