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Abstract

Background: The aim of our study was to evaluate the clinical efficacy of temporary bilateral uterine artery blockage for cesarean
scar defects when combined with laparoscopy and hysteroscopy. Methods: We evaluated 126 patients who had one or more cesarean
deliveries with abnormal uterine bleeding (12–20 days). All eligible women were informed of the potential complications, benefits, and
alternatives, for each approach before they were assigned into one of two treatment groups. Group A received temporary bilateral uterine
artery occlusion and vasopressin injection while Group B received vasopressin injection only. Results: Mean blood loss was 54.70 ±
13.01 mL and 190.82 ± 15.72 mL in Groups A and B (p < 0.001). By the final evaluation, the mean duration of menstruation had
reduced to 6.92 ± 2.16 and 7.16 ± 2.25 days in Group A and Group B; these values were significantly different than the pre-operative
values (p < 0.001 respectively). The mean thinnest residual myometrium was 5.39 ± 0.77 and 5.28 ± 1.25 mm in Group A and Group
B, respectively. These values were thicker than pre-operative values (p < 0.001 respectively). The efficacy of anatomic correction was
96.88% (62/64) and 96.77% (60/62) (p > 0.999) in Groups A and B, respectively. Overall, 58 of the 64 (90.63%) patients in Group
A and 57 of the 62 (91.94%) patients in Group B reported an improved menstrual cycle following surgery (p = 0.794). Conclusions:
The combination of laparoscopy, hysteroscopy, temporary bilateral uterine artery occlusion, and the injection of vasopressin, offers an
effective measure to reduce blood loss effectively.
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1. Introduction
The numbers of fertile women undergoing cesarean

section delivery have increased considerably worldwide
over the years [1,2]. Furthermore, the obstetric compli-
cations associated with previous cesarean section, such as
placenta previa, placenta accrete, and uterine rupture, are
also increasing in subsequent pregnancies [3]. In addi-
tion to obstetric complications, some researchers have de-
scribed a correlation between cesarean section and primary
gynecological disturbances, such as continuous discharge,
chronic pelvic pain, prolonged menstruation and postmen-
strual spotting, thus causing negative effects on the daily
life of patients [3,4]. Thurmond et al. [4] described an
anatomical defect in the anterior lower uterine segment in
nine patients at the site of the cesarean scar by ultrasound;
all of these patients experienced a postmenstrual discharge
involving brown or dark red material lasting from 2 to 12
days. The clinical complications of cesarean scar defection
(CSD) have aroused an increasing amount of public con-
cern. Consequently, there is an urgent need to develop new
methods to rebuild the muscular layer of the scar site.

Defect correction is an important treatment method for
women who wish to preserve their uterus and fertility. The
use of vasopressin cannot effectively control hemostasis,
the bradycardia and cardiac complications and the loss of

peripheral pulses have been reported after repeated injec-
tions of vasopressin [5]. In view of these insufficiencies, we
demonstrated that temporary bilateral uterine artery block-
age during laparoscopy procedure is a feasible and safe
technique for anatomical correction and to eliminate the
symptoms of abnormal uterine bleeding.

2. Materials and Methods
2.1 Patient Selection

This was a retrospective investigation that was carried
out in a single-center study. Between January 2014 and Jan-
uary 2017, 126 patients with prior cesarean section deliver-
ies presented with prolonged period of menstruation (12–20
days) and were recruited into our study. The defection of
the isthmus of the cervical canal was confirmed by saline in-
fusion sonohysterography (SIS) findings, showing an ane-
choic defect located between the bladder and the anterior
lower uterine segment of the cesarean section scar. The
treatment protocol was approved by the Ethics Committee
of Jinhua Hospital Zhejiang University School of Medicine
(ethics approval No: 2017-53) and informed written con-
sent was provided by all patients. The exclusion criteria
[6] were as follows: (1) menstrual irregularities prior to ce-
sarean section; (2) the previous use of an intrauterine con-
traceptive device; (3) uterine malformations; (4) a history
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Fig. 1. Consort flow diagram.

of coagulation disorder; and (5) the presence of any other
organic uterine disease that could cause menstrual irregu-
larities, including endometrial hyperplasia, polyps, leiomy-
oma, or endometrial carcinoma. A total of 126 patients
were finally included in this study. Patients were assigned
to two groups (Fig. 1). Group A consisted of 64 patients
and Group B consisted of 62 patients. The patient charac-
teristics and related material are given in Tables 1,2,3.

2.2 Saline Infusion Sonohysterography
Prior to study entry, all defects were measured by

SIS. First, a speculum with a catheter was placed inside
the uterus. Normal saline was then introduced into the
cervix and uterine cavity while retracting the catheter to
completely eliminate the small amounts of air within. We
continued until we reached a maximum volume of 10 mL,
or until uterine cramps occurred or the backflow of water
was observed from the cervix [5]. After the speculum had
been removed and the vaginal probe reinserted, the thinnest
residual myometrium and the shape of the defect were mea-
sured and recorded directly, as described previously [7].
The shape of the defect was classified according to a clas-
sification scheme published previously [7].

2.3 Operative Procedures

Patients were placed in the Trendelenburg position and
then placed under general anesthesia. In Group A, the blad-
der peritoneum was opened and the anterior leaf of the
broad ligament was separated by blunt and sharp dissec-
tion in laparoscopic procedure. The bladder peritoneum
was then incised and the bladder was separated away from
the lower segment of the uterus completely. After we sepa-
rated the uterine artery, we used titanium clips to block the
bilateral uterine arteries in place under direct vision (Fig. 2).
The clips were easy to apply and remove. The structure of
these clips is similar to non-invasive forceps and causes less
damage to vessels when compared with other clips. Next,
we located the uterine artery via the posterior leaf of the
broad ligament. Vasopressin 6Uwas injected into the cervi-
cal stroma. In Group B, we opened the bladder peritoneum,
and then injected vasopressin. A Fr15 hysteroscope was
inserted into uterine cavity to observe the cesarean scar de-
fect. Hysteroscopic examination (Fig. 3) allowed us to visu-
alize the cesarean scar defect in great detail. With illumina-
tion from a cold light source under hysteroscopic guidance
(Fig. 4), a transverse incision was made to open the CSD
laparoscopically. Then, the defect was completely resected
to the normal margins of the incision with scissors (Fig. 5).
The normal healthy muscular wound margins were then
stitched with 1-0 absorbable sutures (Ethicon, Inc., LLC.,
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Table 1. Characteristics of the patients.
Characteristics Group A Group B p value

Age (years) 31 (26–43) 32 (25–44) 0.709
No. of previous cesarean sections 1–3 1–3
No. of patients (n) 64 62
Body mass index (kg/m2) 21.78 ± 2.39 21.20 ± 2.08 0.166
Blood loss in operation (mL) 54.70 ± 13.01 190.82 ± 15.72 <0.001
Operation time (min) 84.45 ± 16.65 86.31 ± 16.75 0.535
The distribution of the enrolled patients’ age, body mass index, number of previous
cesarean sections and patients, blood loss and operation time were described in detail.
There were no differences in age, body mass index and operation time between two
groups (p > 0.05). The mean blood loss in Group A was significant less than Group
A (p < 0.001).

Table 2. Average duration of menstruation.
Characteristics Group A Group B p value

Average duration of menstruation (days)
Preoperation 14.38 ± 2.09 14.68 ± 2.37 0.460
Postoperation 6.92 ± 2.16 7.16 ± 2.25 0.543
p value <0.001 <0.001

Mean thinnest residual myometrium (mm)
Preoperation 2.08 ± 1.03 2.25 ± 0.90 0.301
Postoperation 5.39 ± 0.77 5.28 ± 1.25 0.550
p value <0.001 <0.001

During the following period, the average duration of menstru-
ation in both groups significantly decreased compared with
those before operation (p < 0.001), and there were no signif-
icantly differences between two groups (p > 0.05); the mean
thinnest residual myometrium in both groups were statistically
significant compared with preoperation (p < 0.001 respec-
tively) and the difference between two groups was no statis-
tically significant (p > 0.05).

Raritan, NJ, USA) in a continuous fashion (Fig. 6). Each
sutured was not tightened completely so as to ensure that
each stitch could be inserted into the whole layer of the my-
ometrium. After the incision had been sutured completely,
the stitches were tightened one by one until the final knot
was created. The titanium clips in Group A were removed
after sutures, and flow was returned to both uterine arter-
ies after removing the titanium clip. The application and
removal of the titanium clips was performed according to
the approach described in our previous paper [8]. Once su-
tures were complete, hysteroscopy was repeated to ensure
that the defect had been corrected. Finally, the peritoneum
was closed. All excised tissues were sent for pathological
examination to exclude other forms of malignancy in the
scar tissue.

2.4 Follow-Up

Patients were followed-up for 12 months. We evalu-
ated the perioperative blood loss by calculating the blood
volume in the suction bottles during the surgery; we also

Fig. 2. Transient occlusion of uterine artery with a titanium
clip (left side).

recorded the duration of surgery. Uterine bleeding was es-
timated via the use of a special menstrual application before
and after surgery. SIS was performed and the alleviation of
abnormal uterine bleeding was assessed at 12 months post-
surgery. The result of spotting was graded on a 3-point scale
according to the duration of menstruation, as follows: 3-
points, postoperative menstrual duration<8 days; 2-points,
comparedwith preoperativemenstrual duration, the postop-
erative spotting was reduced by more than 3 days; 1-point,
postoperative spottingwas reduced by less than 3 days com-
pared with the preoperative menstrual duration. Three and
two points were considered as an improvement.

2.5 Statistical Analysis
All statistical analysis was carried out with Statistical

Package for Social Science version 13.0 software (SPSS,
Inc., an IBM Company, Chicago, IL, USA). Data are pre-
sented as mean± standard deviation (SD), absolute number
(%), or median (range). The difference in means between
Group A and Group B was tested by analysis of variance
(ANOVA). The paired-sample t test was used to compare
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Table 3. Perioperative data and follow-up data.
Characteristics Group A Group B p value

The efficacy of anatomic correction n (%) 62/64 (96.88%) 60/62 (96.77%) >0.999
The relief rate of abnormal spotting n (%) 0.794

Improved 58/64 (90.63%) 57/62 (91.94%)
Not improved 6/64 (9.38%) 5/62 (8.06%)

During the following period, the efficacy of anatomic correction and the relief rate of abnormal
spotting no significantly differences between two groups (p > 0.05).

Fig. 3. Hysteroscopy showed a small diverticulum at the site
of the cesarean scar.

Fig. 4. The illumination from cold light source of hysteroscopic
guidance.

the mean duration of menstruation before and after surgery.
If variables were not normally distributed, then the rank
sum test was used. Categorical variables are presented as
percentages and were compared using χ2 tests or Fisher’s
exact tests. p < 0.05 was considered to be statistically sig-
nificant.

Fig. 5. Resected the defection of the scar to the normalmargins
with scissors.

Fig. 6. Stitched the normal margins of the defection in a con-
tinuous fashion.

3. Results
Patient characteristics are given in Table 1. Periopera-

tive and follow-up data at 12 months after surgery are given
in Tables 2, 3. The mean perioperative blood loss was 54.70
± 13.01 mL and 190.82± 15.72 mL in Group A and Group
B, respectively (p < 0.001). The mean operation time was
84.45 ± 16.65 min and 86.31 ± 16.75 min in Group A and
Group B, respectively (p = 0.535). At the 12-month follow-
up timepoint, the mean duration of menstruation was 6.92
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± 2.16 and 7.16 ± 2.25 days, in Group A and Group B,
respectively. These values were markedly shorter than pre-
surgical values (p < 0.001); there was no statistical differ-
ence between the two groups in this respect (p = 0.543). The
mean thinnest residual myometrium was 5.39 ± 0.77 min
and 5.28± 1.25 min in Group A and Group B, respectively.
These values were statistically significant when compared
with pre-surgical values (p< 0.001); there was no statistical
difference between the two groups in this respect (p> 0.05).
According to clinical assessment, 58 of the 64 (90.63%) pa-
tients in Group A, and 57 of the 62 (91.94%) patients in
Group B, improved the prolonged menstrual bleeding syn-
drome (p = 0.794). However, 11 patients still experienced
postmenstrual spotting (6 patients in GroupA and 5 patients
in Group B, respectively); however, the duration still lasted
for 13–19 days. SIS performed 12 months after surgery re-
vealed that the defect still remained in 4 cases, although
these were smaller than pre-surgery.

4. Discussion
Cesarean section is one of the most common surgi-

cal procedures in fertile women [1]. Furthermore, cesarean
scar defects are estimated to occur in 60% of all cesarean
section cases [9,10]. The exact etiology of the such defects
has yet to be fully elucidated. Uterine defection in cesarean
section scars may arise from the cesarean section, infection,
or events during labor. Antila-Långsjö et al. [9] and Zhou
et al. [10] considered that the lack of coordinated muscu-
lar contractions around the scar tissue obstructed menstrual
blood drainage and resulted in intermittent postmenstrual
discharge. In another study, İsci et al. [11] and Paul et
al. [12] reported the presence of endometriosis in previ-
ous cesarean incision scars; it is possible that the iatrogenic
endometrial implantation theory could be responsible for
such findings [13]. In one of our cases, laparoscopy showed
a small endometriotic mass (approximately 0.5 cm) on the
left side of the cesarean scar in the cesarean section defect
(Fig. 7). Our own clinical experience, and the iatrogenic
endometrial implantation theory, supports the fact that en-
dometriosis may be related to the formation of CSDs. It is
possible that the development of CSD symptoms may also
be related to the number of cesarean deliveries and the size
of the defect [14].

Oral contraceptives may temporarily improve the
symptoms of CSD [15]. However, many patients cannot
accept these medications, due to the increased risk of deep
vein thrombosis and the long-term nature of the treatment.
The surgical methods to treat CSD include hysteroscopic
surgery, laparotomy, transvaginal defection repair, and hys-
terectomy [16]. Mashiach R et al. [17] showed the success
rates for treating postmenstrual uterine bleeding are compa-
rable, with a slight edge in favor of laparoscopic over hys-
teroscopic surgery (78%–94% versus 60%–100%). Com-
plete hysterectomy is a complete cure for patients who do
not wish to have children. However, most of the individ-

Fig. 7. Laparoscopy showed a small endometriosis at the left
site of the cesarean section defection.

Fig. 8. The cavity beside the cesarean section defection.

uals with uterine scar defects are still in child-bearing age;
this limits the use of complete hysterectomy. The hystero-
scopic approach has also been used to treat cesarean section
scar abnormalities [18]. Under hysteroscopy, the defect site
can be identified directly; this procedure involves removal
of the fibrotic tissue in the inferior and superior edges of
the pouch using a cutting loop and restoration to the con-
tinuity of the endometrium. The objective of resection is
to facilitate menstrual discharge and reduce the accumula-
tion of blood in the cervix [19,20]; Wang et al. [21] showed
about 59.6% to 100% of patients become asymptomatic af-
ter surgery, therefore, we considered hysteroscopic surgery
is effective in reduce postmenstrual uterine bleeding. How-
ever, the weakness associated with the defect cannot be cor-
rected by hysteroscopy, and the myometrial thickness in the
defect site can be reduced further. Furthermore, the resec-
tion technique would increase the potential risk of uterine
rupture during a subsequent pregnancy [9].
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In the light of these findings, we used the laparoscopic
surgical approach for the simultaneous removal and repair
of defects. The common shape of these defects has been de-
scribed as semicircular, triangular, droplet-shaped, and can
sometimes include cysts [22]. CSD does not only exist in
the anterior wall, but can also be exist in the lateral wall,
and even extend to the posterior wall; in these cases, it is
difficult to remove the defect in a delicate manner. Under
hysteroscopic and SIS vision, it is possible to better assess
the location and specific shape of the defect and thus min-
imize the possibility of the neglect correction of the scar
defections (Fig. 8).

Suturing technique is very important when correcting
CSD. The traditional suturemethod involves interrupted su-
turing to close the edges of the incision. However, the in-
creased time required for suturing and confusion between
stitches during surgery might lead to a longer operation
time. In the current study, we pioneered the use of a contin-
uous suture to close the incision. This method has two ma-
jor advantages. Firstly, the technique is simpler to perform
and avoids the need to tie multiple knots, thus saving time.
Secondly, this technique allows us to completely close the
whole myometrium layer at the incision site.

After surgery, the mean thinnest residual myometrium
in Group A and B had increased significantly when com-
pared with pre-surgical values (p < 0.001 respectively). In
total, 58 (90.63%) patients in Group A, and 57 (91.94%) pa-
tients in Group B, showed improvements in prolonged spot-
ting after surgery. This result is similar to previous studies
in which 89.80% and 94% showed an improvement of their
symptoms improvement following laparoscopic repair with
hysteroscopy [23,24]. We intended to use titanium clips to
reduce blood loss during the laparoscopic management of
CSD. In our trial group, the operation lasted only 84.45 min
on average, and the amount of blood loss during surgery did
not exceed 60 mL; these values showed a significant reduc-
tion compared to those in the control group (p < 0.001). In
the trial group, transient bilateral uterine artery occlusion
was sufficient to ensure clear visualization and safe surgery
and was carried out in a similar operation time (84.45 ±
16.65 min in Group A and 86.31 ± 16.75 min in Group B,
p = 0.535). From these results, we can conclude that tempo-
rary occlusion combined with vasopressin injection appears
to be a more appropriate surgical treatment for all patients.
Thus far, Shao et al. [25] and Ji et al. [8] have not reported
any injuries to the uterine artery when using these clips. The
average duration of menstruation was 6.92± 2.16 and 7.16
± 2.25 days for Groups A and B, respectively; these dura-
tions were significantly shorter at final follow-up than pre-
surgery (p < 0.001, respectively).

It is important to note that 11 of the 126 patients
with partial symptoms did not show any improvement after
surgery (6 patients in Group A and 5 patients in Group B).
After SIS, 4 of these patients still had a defect, although the
size of the defect was smaller than before surgery. A sec-

ond round of surgery was proposed to these patients due to
the poor prospects of surgical repair; one patient requested
hysterectomy as a definitive treatment. Another 10 patients
wished to alleviate their symptoms by hormonal therapy.
These 10 patients are still being followed up. The reasons
for failure to achieve improvement in clinical symptoms
may be that the surgeon was unable to completely repair
the defect, especially on the uterine lateral side, a prob-
lem with suturing, because of the patient’s wound healing
ability, or some unknown factors. Further research is now
needed to investigate the specific pathological changes as-
sociated with CSD.

5. Conclusions
CSD may be associated with reproductive and gyne-

cological consequences. The technique we developed in
our study for the repair of CSD combined laparoscopic re-
pair with hysteroscopic diagnosis using a minimally inva-
sive approach. Transient bilateral uterine artery occlusion
with titanium clips, combined with vasopressin injection,
is a highly effective method for controlling massive hem-
orrhage. The accurate and complete removal of cesarean
section scars, and delicate suturing, are the keys to success.
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