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ORIGINAL RESEARCH

Comparison of the Efficacy of Two Laparoscopic Surgical Procedures Combined
with Hysteroscopic Incision in the Treatment of Cesarean Scar Diverticulum

Chao Peng, Yan Huang, Ye Lu, and Yingfang Zhou

Department of Obstetrics and Gynecology, Peking University First Hospital, Beijing, China

ABSTRACT
Objective: To investigate the efficacy of two different surgical procedures in combined hystero-
scopic and laparoscopic surgery—the “folding suture method” and the “muscle flap filling suture
method"—in the treatment of cesarean scar diverticulum (CSD).
Methods: The clinical data of 24 patients with CSD who underwent surgery in the Peking
University First Hospital from August 2016 to December 2018 were retrospectively analyzed.
Results: There was no difference in age, vaginal bleeding time, thickness of the lower uterine seg-
ment, operative time and intraoperative bleeding between the two groups. At three months after
the operation, the patients of the folding suture and muscle flap groups had an average men-
strual period of 6.9± 1.8 days and 7.5±3.0 days, respectively, which was 5.8±4.2 days and
4.4 ± 3.8 days, respectively, shorter than that before the operation, as well as a lower segment
thickness of the uterus of 6.7 ± 1.8mm and 6.3±1.7mm, respectively. Among the patients in the
folding suture and muscle flap groups, 8 and 6 cases were cured, and 3 and 6 cases were
improved, respectively, resulting in an effective rate of 100%. There was no significant difference
in any indicator between the two groups.
Conclusion: As two new surgical methods that preserve uterine integrity, the laparoscopic "muscle
flap filling suture method" and “folding suture method” combined with hysteroscopic incision are
safe and effective treatments for repairing CSD.
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Introduction

Previous cesarean scar diverticulum (PCSD) refers to the
occurrence of a pouch-like defect that is connected with the
uterine cavity in the anterior wall isthmus of the uterus after
cesarean section, possibly leading to a series of symptoms
such as abnormal uterine bleeding, chronic pelvic pain,
infertility, and asymptomatic [1]. Transvaginal ultrasound,
magnetic resonance imaging, contrast-enhanced ultrasound
imaging of the uterine cavity, hysterosalpingography, hys-
teroscopy, and ultrasound combined with hysteroscopy can
be used for the auxiliary diagnosis of CSD [2, 3]. The inci-
dence of CSD after cesarean section detected by ultrasound
has been reported to reach 56-84%. The prevalence of cesar-
ean section scar dehiscence appears to be high in a popula-
tion of patients who have had at least one cesarean section,
but varies widely, between 24% and 84%, depending on the
diagnostic tools used; the intraoperative single layer suture
of the myometrium during cesarean section, a history of
multiple cesarean sections, and retroflexion of the uterus are
high risk factors for its onset [3]. Recent research suggests
that that the use of synthetic absorbable monofilament
sutures for uterine closure was associated with increased

residual myometrial thickness, with respect to synthetic
absorbable multifilament sutures. The increased residual
myometrial thickness may be associated with a reduced inci-
dence of isthmocele [4]. As the cesarean section rate has
increased in recent years, CSD after cesarean section has
attracted increasing attention by clinicians as a long-term
complication.

PCSD treatments are divided into conservative observa-
tion, medical treatment, and surgical treatment. The patients
with small diverticula, mild or no symptoms, and no fertility
requirements usually undergo conservative observation or
medical treatment [5]. The formation of scar diverticulum is
an anatomical change, and surgical treatment may funda-
mentally solve the problem. Common surgical procedures
include hysteroscopic electroresection of diverticular scars
and electrocoagulation of the intima inside the diverticulum
[6–8], laparoscopic or combined hysteroscopic and laparo-
scopic surgical resection of diverticular scar and uterus
repair [9–11], and transvaginal surgical resection of scar and
uterus repair [12, 13]. Among these procedures, the com-
bined hysteroscopic and laparoscopic surgical resection of
scar and uterus repair method has been widely used in
recent years.
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A consensus statement from the Global Congress on
Hysteroscopy Scientific Committee recommended that in
cases where myometrial thickness is greater than 3mm, hys-
teroscopic treatment represents a feasible and safe approach;
conversely, when myometrial thickness is less than 3mm,
the laparoscopic approach should be favored because of the
risk of uterine perforation and bladder injury [14, 15].
Uterine scar repair through vaginal surgical resection has
the advantages of being minimally invasive, having a short
recovery time, and having a low cost [16–18]. However, the
usual resection of local scar tissue to resuture the lower seg-
ment of the uterus has a long postoperative recovery time,
and the diverticulum may reform during the healing pro-
cess. Our hospital adopted two new combined hysteroscopic
and laparoscopic surgical procedures—the muscle flap filling
suture method and the folding suture method—which do
not need to remove the scar tissue while repairing the scar
diverticulum to preserve the integrity of the uterus. Good
results have been achieved and are reported below.

Materials and methods

General information

The clinical data of 24 patients with cesarean scar diverticu-
lum who underwent surgical treatment in the Peking
University First Hospital from August 2016 to December
2018 were retrospectively analyzed. Among them, 11
patients received combined hysteroscopic and laparoscopic
muscle flap filling suture (from February 2018 to December
2018), and 13 patients received combined hysteroscopic and
laparoscopic folding suture (from August 2016 to January
2018). The medical history, symptoms, auxiliary examin-
ation, and intraoperative conditions of the patients were col-
lected, and postoperative recovery was followed up by
outpatient visit and phone calls with a follow-up range from
3months to 30months. One patient who received folding
suture was lost to follow-up after operation.

Inclusion and exclusion criteria

Inclusion criteria: (1) medical history and ultrasound exam-
ination suggested a diagnosis of CSD, and the remaining
myometrial thickness at the PCSD site was < 3mm based
on previous literature reports [19–21]; (2) the patient had
fertility requirement; and (3) this was their first surgical
treatment. Exclusion criteria: (1) CSD presented with other
diseases leading to abnormal uterine bleeding, such as endo-
metrial lesions, submucosal fibroids, and coagulation disor-
ders, or (2) CSD was combined with systemic diseases such
as severe heart and lung diseases, as well as hepatic and
renal insufficiency (Figure 1).

Surgical methods

For both procedures, hysteroscopy was performed first to
observe the size of the diverticulum and the scar condition. If
the scar formed an obvious protuberance and there was intimal

vascular proliferation in the diverticulum, then electroresection
of the scar and electrocoagulation of the diverticular intima
were performed. The pelvic cavity conditions were explored
laparoscopically to separate the adhesions and open vesicoperi-
toneal reflection. Under the guidance of the hysteroscopic light
source, the location and range of the diverticulum of the cesar-
ean section were observed. The adhesion between the bladder
and the cesarean scar at the lower segment of the uterus was
separated. The bladder was pushed down 2 cm below the scar
diverticulum. At the same time, the serosal surface of the lower
uterine segment formed a rough surface. At this time, the fold-
ing suture method used 2-0 absorbable sutures to continuously
suture the upper and lower poles of the diverticulum to form
a fold and increase the myometrial thickness at the diverticu-
lum. The muscle flap filling suture method used a monopolar
electric hook to transversely incise the muscular layer with at a
depth of approximately 0.5 cm and approximately 1 cm above
the diverticulum, and the length reached both sides of the ute-
rus so that it was folded down to form a muscle flap. A 2-0
absorbable suture was used to bypass the muscle flap and con-
tinuously suture the muscle tissue above and below the diver-
ticulum, and the muscle flap was used to fill the diverticulum.
After being sutured with both methods, the uterus was in ante-
version and anteflexion positions, and no obvious diverticulum
was observed when hysteroscopy was performed again.

Observation indicators

The observation indicators were divided into three groups:
(1) basic clinical data including age, the time between the
surgery and the last cesarean section, the number of cesar-
ean sections, the date and duration of menstrual period
before cesarean section and after cesarean section, the myo-
metrial thickness at the diverticulum, and the preoperative
hemoglobin concentration; (2) perioperative conditions
including intraoperative blood loss, operation time, postop-
erative indwelling time of the urinary catheter, postoperative
exhaust time, maximal postoperative body temperature,
postoperative decrease in hemoglobin concentration, and
surgical complications; and (3) postoperative efficacy data
such as postoperative menstrual period, time reduction in
menstrual period, postoperative lower myometrial thickness,
cure rate, and effective rate. The efficacy evaluation status
and criteria were as follows: (1) cured, in which the patient’s
menstrual cycle returned to normal, and the ultrasound
examination of the lower segment scar of the uterus showed
the disappearance of the liquid dark area; (2) improved, in
which the vaginal bleeding time was significantly shorter
than that before the surgery but still > 7 days, and the ultra-
sound examination of the lower segment scar of the uterus
showed that the liquid dark area was smaller than that
before the surgery or disappeared; and (3) ineffective, in
which the menstrual cycle was not significantly shorter than
before, and the ultrasound examination of the lower seg-
ment scar of the uterus showed that the liquid dark area did
not change significantly. The effective rate was the sum of
the cure rate and the improvement rate.
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Statistical methods

SPSS software version 19.0(SPSS Inc., Chicago, IL, USA) was
used for the statistical analysis of the data. The differences
between the two groups were analyzed using the two inde-
pendent samples t-test, paired samples t-test, or Fisher exact
test. P values < 0.05 were considered statistically significant.

Results

Comparison of basic clinical data

There were no significant differences in age, the time
between the surgery and the last cesarean section, the

number of cesarean sections, vaginal bleeding time during
menstruation, myometrial thickness at the diverticulum, and
preoperative hemoglobin concentration between the patients
in the two groups, as shown in Table 1.

Comparison of perioperative conditions

In the muscle flap filling suture group, one patient had per-
foration at the diverticulum during hysteroscopy, and no
significant bleeding at the perforation was observed under a
laparoscope. There was no significant difference in intrao-
perative blood loss, decrease in hemoglobin concentration,

Table 1. Analysis of the basic clinical data of the patients in the two groups ð�x6sÞ:

Age (years)

Time between
the surgery and
the last cesarean
section (years)

Number of
cesarean sections

Menstrual period
duration before

cesarean
section (days)

Preoperative
vaginal bleeding

time (days)

Myometrial
thickness at the
diverticulum

(mm)
Preoperative

hemoglobin (g/L)

Muscle flap filling
suture
group (n¼ 11)

35.9 ± 2.3 6.1 ± 1.8 1.1 ± 0.3 6.4 ± 0.9 12.7 ± 4.1 2.1 ± 1.4 113.6 ± 39

Folding suture
group (n¼ 12)

32.6 ± 5.2 5.1 ± 2.1 1.2 ± 0.4 6.0 ± 1.4 12.1 ± 6.5 1.8 ± 0.9 126.3 ± 14.2

T value �1.941 �1.238 0.518 �0.747 �0.281 �0.725 1.048
P value 0.066 0.229 0.610 0.463 0.782 0.476 0.306

Figure 1. (A) Hysteroscopy of the cesarean scar defect (CSD). (B) Hysteroscopy after electrical resection of the scar (canal opening) and electrocoagulation of the
diverticular endometrium. (C) Laparoscopy of the CSD. (D) Laparoscopic visualization of the diverticulum with guidance from the light source of the hysteroscope
after opening and deflecting the vesicouterine pouch. (E) The muscle flap filling suture method: a monopolar electrical probe was used to make a transverse incision
in the myometrium 1 cm above the diverticulum to a depth of approximately 0.5 cm. (F) The muscle flap filling suture method. (G) After muscle flap filling suture.
(H) The folding suture method. (I) After folding suture.
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operation time, indwelling time of urinary catheter, postop-
erative exhaust time, maximal body temperature and hos-
pital stay between the patients in the two groups, as shown
in Table 2. In the folding suture group, two patients had
abdominal drainage tube indwelling, which was removed on
the third postoperative day. In the muscle flap filling suture
group, one patient had abdominal drainage tube indwelling,
which was removed on the second postoperative day. The
patients in the two groups recovered smoothly without post-
operative complications.

Comparison of efficacy

The postoperative menstrual cycle in the two groups was
significantly shorter than that before the operation (paired
sample t-test, p¼ 0.000). In the muscle flap filling suture
group, the average myometrial thickness of lower uterine
segment increased from 2.1mm before the operation to
6.7mm at 3months after operation (paired sample t-test,
p¼ 0.000). In the folding suture group, it increased from
1.8mm before the operation to 6.3mm after the operation
(paired sample t-test, p¼ 0.000). The effective rate of both
groups was 100%（The effective rate was the sum of the
cure rate and the improvement rate）. There was no signifi-
cant difference in surgical effect (menstrual period, myome-
trial thickness of lower uterine segment, healing rate, or
effective rate) (shown in Table 3). All patients underwent
ultrasound examination at 3months after the surgery, while
7 of them underwent ultrasound examination again at
6months after the surgery. The results showed no significant
change in the thickness of the lower uterine segment com-
pared with that at 3months (paired sample t-test, p¼ 0.296).

Pregnancy after operation

Seven patients in the folding suture group had pregnant
intention after six months of surgery, including four success-
ful pregnancy, with an average time of 17.75months after
surgery (81,12,428months respectively). Ultrasound examin-
ation showed that the myometrial of the lower uterine seg-
ment was continuous during pregnancy. Scheduled cesarean
sections were performed at 37-39weeks of pregnancy. The
operation was smooth without surgical complications. One
patient was pregnant 11months postoperatively, underwent
a midterm induction at 13weeks of gestation due to fetal
malformation. One got pregnant at 18months performing
an induced abortion due to early embryonic death. A

cesarean scar pregnancy occurred after 14months of the sur-
gery, uterine artery embolization was performed and no
pregnancy was attempted after induced abortion.

Four patients in the muscle flap filling suture group
attempted to be pregnant 6months after operation, includ-
ing one pregnancy after 7months of surgery, myometrial of
the lower uterine segment was continuous during preg-
nancy, with a scheduled cesarean section at 37þ 4weeks
with no complication. Two patients got pregnant at 9 and
16months postoperatively, induced abortions were per-
formed due to family reasons and early embryonic death.
One patient did not have a successful pregnancy at the time
of publication.

Discussion

Improved vaginal bleeding and blood spotting
symptoms after surgery

Postmenstrual vaginal blood spotting is the most common
symptom of CSD. When women with a history of cesarean
section experience prolonged menstrual periods, CSD should
be suspected. The occurrence of symptoms such as inex-
haustible bleeding, chronic pelvic pain, and infertility ser-
iously affects the physical and mental health of women and
should be actively treated [5]. The symptoms of vaginal
blood spotting can be improved in 82%-100% of patients
with laparoscopic surgical repair [9, 11, 22, 23] . The study
by Li et al. showed that the average time of vaginal bleeding
at 1month after the combined hysteroscopic and laparo-
scopic excision and suture of uterine scar was 10.5 days,
which was 2.5 days less than that before surgery; by three
months after surgery, it was 7.5 days, a reduction 5.5 days
[22]. In this study, the total effective rate of the two laparo-
scopic surgical methods in relieving vaginal bleeding was
100%, and the duration of vaginal bleeding was reduced by
5.8 days and 4.4 days. The symptoms were improved at the
time of the first postoperative menstruation, and there was
no significant change in the symptoms and ultrasonography
at 6months after surgery compared with those at 3months.
These two surgical methods did not require incision of the
uterus, and the integrity of the uterine wall was preserved.
Thus the lower segment of the anterior wall of the uterine
cavity did not need to undergo a trauma repair process
again, and the symptoms were relieved immediately
after surgery.

Table 2. Analysis of perioperative clinical data of the patients in the two groups (x ± s).

Intraoperative
bleeding (ml)

Postoperative
hemoglobin
concentration
reduction (g/L)

Operation
time (min)

Urinary catheter
indwelling
time (days) Exhaust time (days)

Maximum body
temperature (�C)

Hospitalization
days (days)

Muscle flap filling
suture
group (n¼ 11)

16.8 ± 11.9 0.98 ± 0.7 90.2 ± 23.4 1.5 ± 0.5 1.2 ± 0.4 37.2 ± 0.2 6.5 ± 2.1

Folding suture
group (n¼ 12)

21.2 ± 15.1 0.83 ± 0.8 84.1 ± 19.0 2 ± 0.9 1.3 ± 0.5 37.1 ± 0.2 6.4 ± 0.9

T value 0.777 �0.480 �0.690 1.828 0.802 �1.208 �0.260
P value 0.446 0.636 0.498 0.082 0.432 0.240 0.798
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Surgical improvement of scar thickness

Laparoscopic uterine scar repair has been widely used in
recent years. The operative field is clear under laparoscopy,
enabling definitive scar removal and resuturing of the uterus
to restore the anatomical structure. The aim is to radically
eliminate the diverticulum and improve symptoms [10, 11].
The study by Dosedla et al. showed that the symptoms of
vaginal bleeding were relieved in 82% of patients after sur-
gery, and the average thickness of the lower segment of the
uterus increased from 0.3mm before surgery to 1.3mm after
surgery. However, 81.8% of patients still had severe scar
diverticula postoperation, which was thought to be related
to the greater tension on the newly formed scar. [11].
Moreover, the margins of the resutured incision after resec-
tion of the diverticulum were difficult to align, so there was
uncertainty in scar healing and possibility for the diverticu-
lum to form again. Donnez et al. used nuclear magnetic res-
onance to measure the average thickness of the lower
uterine segment before and after the surgery, which
increased from 1.4mm to 9.6mm [9]. In this study, the two
suture methods did not penetrate the intima, and the
inflammatory reaction was small. The raised "dyke" around
the diverticulum was eliminated from the uterine cavity
side, and the suturing was done from the serosal surface to
increase the thickness of the diverticulum. The efficacy was
certain. Ultrasonography showed that only 3 patients in
each group had residual diverticulum, but the size of the
diverticulum was significantly reduced compared with that
before surgery, and the myometrial thickness was signifi-
cantly increased.

Necessity of combined hysteroscopic and
laparoscopic surgery

It is necessary to perform combined hysteroscopic surgery.
First, these two surgical procedures do not remove the local
scar. Under hysteroscopy, we often find that there is pro-
truding scar tissue around the diverticulum, which cannot
be eliminated by simple plication suture or muscle flap fill-
ing suture. Therefore, the suturing approach needs to be
combined with hysteroscopic electroresection to achieve a
good shaping effect. Second, even if ultrasound or hystero-
scopy suggests that the diverticulum is large, no obvious
diverticulum can be seen laparoscopically, and the size and
location of the diverticulum cannot be determined [11].
Hysteroscopy can guide laparoscopic surgery through light

transmission tests, so that the diverticulum is more accur-
ately localized [9, 22]. Third, after completing surgical sutur-
ing, hysteroscopy can be used to examine the surgical effect
the postoperative reduction of the diverticulum.

These two surgical methods have small surgical trauma,
less operation difficulty, less bleeding, short operation time,
and fast postoperative recovery. Because the suture methods
preserve the integrity of the uterus, the time required for
contraception after operation is short. However, at present,
the follow-up time for patients is short. Future studies need
to further track the patients’ pregnancy status.

Taken together, as two new surgical methods that pre-
serve the integrity of the uterus, the combined hysteroscopic
and laparoscopic "muscle flap filling suture method" and
"folding suture method" for repairing CSD shorten the dur-
ation of contraception for patients with urgent fertility
requirements. They also have the advantages of being min-
imally invasive, safe, and effective.
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