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Abstract

Background: Diverticulum, one of the long-term sequelae of cesarean section, can cause abnormal uterine
bleeding, dysmenorrhea and chronic pelvic pain. Hysteroscopic resection of diverticula is thought to reduce
abnormal uterine bleeding and chronic pelvic pain. In this study, we aim to describe the improvement after
hysteroscopic resection of cesarean section diverticula (CSD) in women without childbearing intention, and to
explore the variables associated with poor prognosis.

Methods: A retrospective cohort study of women aged 25-48 with CSD diagnosis by transvaginal ultrasonography
(TVS) and hysteroscopy that were enrolled at Guangzhou Women and Children’s Medical Center between June
2017 and December 2018. A total of 124 women met the inclusion criteria and all patients had undergone
hysteroscopic resection and accepted a follow-up interview at the 3rd and 6th months postoperatively to record
symptom improvement.

Result: The mean of intraoperative blood loss and operative time of hysteroscopic resection were (12.94 + 12.63) ml
and (33.63 + 6.87) min in 124 patients. Overall observed improvement rates of CSD symptom were 47.2 and 65.6%
in the first 3 and 6 months, respectively. Multivariable logistic regression models revealed that timing of surgery

< 14 days was a good prognostic factor associated with both 3-month improvement (OR, 16.59; 95% Cl, 2.62—
104.90; P=0.003) and 6-month improvement (OR, 15.51; 95%Cl, 1.63-148.00; P = 0.02); Patients with numbers of
cesarean section (CS) 22 had a lower rate of improvement after 6 months of CSD repair surgery compared with
patients who underwent one CS (OR, 8.29; 95%Cl, 1.05-65.75; P=0.04).

Conclusions: A hysteroscopic repair might be an appropriate method for CSD in women who no childbearing
intentions. The timing of surgery and the number of CS seems to be factors influencing the postoperative
improvement of CSD.
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Background

Owing to the growing Caesarean section (CS) rate, the in-
cidence of cesarean section diverticulum (CSD), a com-
mon complication of CS, is expected to increase as well
[1]. CSD is defined as deficient uterine scars or scar dehis-
cence following a cesarean section, which involves the
myometrial discontinuity at the cesarean scar [2]. In a
meta-analysis of 21 studies involving nearly 2500 partici-
pants, the prevalence of CSD varies between 56 and 84%
[3]. Although a clear definition of CSD is still the subject
of some debate, abnormal uterine bleeding, prolonged
menstrual bleeding, dysmenorrhea and chronic pelvic pain
are generally accepted as the common symptoms [4—7].
These symptoms can seriously affect patients’ quality of
life. Furthermore, the clinical implications of CSD due to
possible CS scar ectopic pregnancy and a potentially
higher risk of uterine rupture are of concern to obstetri-
cians and gynecologists [1].

At present, the treatment of CSD includes hormonal
contraceptive therapy and surgery. However, oral contra-
ceptives can only result in a temporary improvement in
symptoms [8, 9]. Thus, several surgical therapies have
been developed including laparoscopic or hysteroscopic
defect resection and vaginal defect repair [10]. Hystero-
scopic resection is considered the least invasive among
these operations, so far only a few studies reported on a
hysteroscope resection of the CSD. Among them van
der Voet et al. systematically reviewed the available lit-
erature and concluded that sample sizes, follow-up, and
methodological quality of the selected papers were insuf-
ficient to draw solid conclusions [10].. Before hystero-
scopic resection is implemented in women that suffer
from postmenstrual spotting based on a CSD, better as-
sessment of the effectiveness of the treatment is needed.

In this study, our aim is to describe the improvement
after hysteroscopic resection of CSD and to explore the
variables associated with poor prognosis.

Methods

Study population

The protocol of this retrospective cohort study was ap-
proved by the ethics committee of the Guangzhou
Women and Children’s Medical Center between June
2017 and December 2018 (No. GO-2017-017). The re-
quirement to obtain informed consent was waived be-
cause of the retrospective nature of the study, but an
oral consent was obtained from some subjects at the
time of telephone follow-up after full explanation of the
purpose and nature of the procedure used.

All the enrolled patients fulfilled the following criteria:
(1) history of at least one CS; (2) no childbearing
intention; (3) residual myometrial thickness (RMT) at
least 3 mm [11]; (4) diagnosed with CSD. by transvaginal
ultrasonography (TVS) and hysteroscopy [12], and
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manifested clinical symptoms including prolonged men-
strual, increase in menstrual volume, abdominal pain or
irregular bleeding. Exclusion criteria included: (1) irregu-
lar menstrual cycle before CS; (2) previous intrauterine
contraceptive device localization; (3) coagulation disor-
ders; (4) abnormal uterine bleeding resulted from other
organic uterine pathology, e.g., endometrial hyperplasia/
polyps, malignancy, or submucosal myomas.

Diagnosis and treatment of CSD

The diagnosis of CSD was established by TVS and hys-
teroscopy. All TVS were performed by a team with three
ultrasound operators, and sonograms display a triangular
anechoic filling defect. We measured the length, width,
depth and RMT of CSD (Fig. 1). The experienced gyne-
cologists performed hysteroscopy which shows the uter-
ine anterior wall defect at the isthmus, to identify the
presence of CSD in the isthmic or cervical site. All ultra-
sound operators and gynecologists have undergone uni-
fied, standardized training.

All CSD patients in the current study were initially
treated with the standard regimen at the time they first
presented to the clinic (Drospirenone-Ethinyl Estradiol
tablet -Yasmin, containing 3.0 mg of drospirenone and
0.03 mg of ethinylestradiol, continued for 3 cycles of 21
days). However, their symptoms had not improved and
need to be treated in surgical treatment.

For each patient, decisive diagnoses repair of CSD was
performed by a gynecologist follow the procedures as
described below: under combined spinal and epidural
anesthesia, patients were placed in a dorsal lithotomy
position and the bladder was emptied. After sterile prep-
aration and bladder catheterization, the cervix uteri was
visualized using a vaginal retractor, and the anterior lip
of the cervix was held with grasping forceps. A bipolar
electrode (size: 9 mm) was then introduced under direct
visualization via hysteroscopy (Olympus UES 40, Olym-
pus, Japan). Physiological saline solution was used as a
medium of uterine distension. After determining where
the diverticulum was located, we performed a resection
of inferior edges of the defect using a cutting loop. The
bottom of the pouch was treated by use of aimed elec-
trocauterization with a roller-ball 3-mm. At the same
time, the endometrial tissue was taken for biopsy to rule
out the presence of endometrial lesions, such as endo-
metrial polyps, intimal hyperplasia, and endometrial can-
cer (Fig. 2).

Data acquisition and patient follow-up

Baseline data from medical records contained patient
demographics, surgical details, menstruation, and repro-
ductive history. Length, width, depth, and RMT of the
diverticulum will be registered through TVS. All patients
were followed up in the 3rd and 6th month after surgery
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Fig. 1 Ultrasound images of a cesarean scar defect. Size of scar defect (Length* Width* Depth):9.7* 11.5 *6.2 mm
A\

according to the established clinical pathways. Assess-
ments about the improvement of CSD related symptoms
(menstrual duration, menstrual volume, abdominal pain,
and irregular bleeding) were mainly performed by a hos-
pital visit. When follow-up assessments were not re-
ported in the clinic medical records, telephone
interviews were conducted by an obstetrician with at
least 5years of experience (Telephone interviews guide,
see Additional file 1). The timing of surgery was defined
as the interval between the first day of menstruation
when blood starts to come out of the vagina and surgical
treatment date.

Fig. 2 Hysteroscopic appearance of a cesarean scar defect

Outcome measures

The outcome was a postoperative improvement of CSD
related symptoms. In this study, an improvement was
defined as: (1) the postoperative menstrual duration
shortened to <7 days or 2 days shorter than the previous
duration before surgery, or (2) alleviation of irregular
bleeding, abdominal pain, and vaginal discomfort.

Statistical analysis

Standard descriptive statistics were used, including per-
centages for discrete variables and mean + SD for con-
tinuous variables. Categorical data were analyzed using
the chi-square test, and continuous data using the inde-
pendent samples t-test or Wilcoxon rank-sum test where
appropriate. Logistic regression was used to evaluate
prognostic factors of CSD recovery. The receiver-
operating characteristics (ROC) curve was used to indi-
cate the predictive role of the timing of surgery in CSD
recovery. The area under curve (AUC) was calculated
with its 95% CI. All reported P values are two-sided, and
a P value of less than 0.05 was considered statistically
significant. Statistical analysis was performed using SPSS
19.0.

Results

Patient characteristics

As shown in the flowchart, 165 consecutively eligible pa-
tients with one surgeon were initially enrolled, and 124
patients were included in the final study. There were 18
and 10 patients were lost to follow-up at 3 and 6 months
after CSD, respectively. (Fig. 3).
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[ Patients initially enrolled(n=165) ]

Excluded(n=41)

(1) Irregular menstrual cycle before CS (n=15)
(2) Intrauterine device (n=21)

(3) Coagulation disorders (n=1)

(4) Endometrial hyperplasia (n=4)

A4
[ Patients included in final ]

study(n=124)

Drop out(n=18) ]

B

A

[ Follow-up 3 month(n=106) ]

Drop out(n=10) ]

B

[ Follow-up 6 month(n=96) ]

A

Fig. 3 Flow diagram detailing the patients included in the retrospective analysis

Baseline characteristics of the patients before sur-
gery of CSD are shown in Table 1. The average age
of the patients was 35.0 + 5.0 years (range 25-48), the
mean of menarche age was 13.6+ 1.3 years, and the
mean of duration between symptom onset and sur-
gery was 3.0+ 2.8 years. A total of 63(50.8%) patients
had undergone >2 deliveries by CS. Doppler ultra-
sound data showed that the mean length, width,
depth, and RMT of the scar defects before the oper-
ation were 9.7 £ 6.7 mm,8.1 + 7.3 mm,8.7 + 5.9 mm, and
4.9 + 2.1 mm, respectively.

At the same time, we assessed the amount of blood
loss and operation time of the patients during surgery,
the mean of intraoperative blood loss and operative time
were (12.94 +12.63) ml and (33.63 +6.87) min of 124
patients.

The improvement after CSD surgical treatment

The proportion of patients who reported improvement
of menstrual symptoms after CSD repair was 47.2% (50/
106) within 3 months, and 65.6% (63/96) within 6
months. Compared with preoperative, the proportion of
patients with more menstrual duration, much menstrual
volume, and irregular bleeding decreased significantly at
3 months and 6 months after surgery(P < 0.05). A signifi-
cant improvement in the irregular bleeding was observed

in the 3, 6 months after surgery (P<0.05). However,
there was no significant difference in menstrual volume
and abdominal pain between the two periods (P =0.67,
P=0.07) (Table 2).

Comparison of clinical parameters between the
improvement group and no improvement group at 3
months and 6 months after CSD
Table 1 also shows the characteristics of the improve-
ment and no improvement groups in both 3 months and
6 months. These characteristics were generally similar in
the two groups except the number of CS, abortion times,
and timing of surgery. Patients who had undergone>2
CS were more likely to have no improvement compared
with those who had one CS at 3 months and 6 months
(P3m = 0.04, Pg, =0.004), and lower times of abortions
were associated with a higher chance of improvement at
6 months (P, = 0.01). The timing of surgery was signifi-
cantly shorter in the improvement group when com-
pared with that of the no improvement group within
both 3 months and 6 months (Ps,, = 0.002, P¢,, = 0.03).
On receiver-operating characteristic curve analyses,
the timing of surgery had significant performance in pre-
dicting CSD at 3 months (AUC, 0.70; 95% CI, 0.60—0.79)
and 6 months (AUC, 0.68; 95% CI, 0.57-0.78) post-
operative improvement, as shown in Fig. 4.
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Table 1 Baseline demographics and clinical characteristics for patients between improvement and no improvement group

Characteristics Total(n = 3 months(n = 106) 6 months(n = 96)
124) Improvement  No Improvement P, Improvement  No Improvement  Pen, @

Age (years) 350+50 347+438 354+55 0.50 345+47 354+6.1 042
Age of menarche (years) 136+13 135+ 1.1 137+13 0.51 135+1.1 138+14 0.29
Duration between symptom onset 30+£28 32+28 30+£31 0.77 29+23 33+£36 0.52
and surgery (years)
Yeas between CS and surgery (years)  7.0+3.7 73+35 75+42 0.80 68+29 78+43 0.18
Number of CS

1 61 (49.2%) 23 (46.0%) 16 (28.6%) 0.04 31 (49.2%) 7 (21.2%) 0.004

22 63 (50.8%) 27 (54.0%) 40 (71.4%) 32 (50.8%) 26 (78.8%)
Abortion times 1.0+£1.1 09+10 12+£10 0.12 08+09 14+1.1 0.01
Surgical timing (days) 14255 120+ 48 153+58 0.002 11.7+46 143+£58 0.03
Size of scar defects (mm)

Length 9.7+6.7 9.1+83 95+45 0.75 94+78 93+78 0.98

Width 81+£73 85+93 76+53 0.53 79+78 6.7£40 045

Depth 87+59 88+53 92+6.1 0.78 89+59 86+57 0.78

RMT 49421 53+£23 49421 048 51+£23 49421 0.77
BMI (kg/mz) 213£26 210£24 21527 0.23 21.5+£31 21.0£24 0.39
Hemoglobin(g/L) 1190+ 147 1187+ 16.0 1193+136 0.83 1181+179 1194 +132 0.64
Anemia

Yes 31 (25.0%) 11 (22.0%) 14 (25.0%) 0.94 13 (20.6%) 10 (30.3%) 0.22

No 93 (75.0%) 39 (78.0%) 42 (75.0%) 50 (79.4%) 23 (69.7%)

CS caesarean section, RMT residual myometrial thickness
“mean =+ SD for continuous variables and percentages for discrete variables

Prognostic factors of CSD recovery

Multivariable logistic regression showed that the postop-
erative improvement rate for the timing of surgery< 14
days group was significantly better than that for the
group of >14 days group at 3 months (OR, 16.59; 95%
CI, 2.62-104.90; P =0.003), similar results were found

for post-operative improvement at 6 months (OR, 15.51;
95% CI, 1.63-148.00; P=0.02) (Table 3). Besides, the
duration between symptom onset and surgery was
shorter in the improvement group than in the no
improvement group at 6 months (OR, 0.64; 95% CI,
0.41-0.99; P =0.04). Patients with times of CS>2 had a

Table 2 Symptom improvement in patients with cesarean section diverticula 3 and 6 months after hysteroscopic resection (n = 96)

Characteristic Before 3 months 6 months Pgsm’ Pg.om’ Pimeem’

Menstrual duration (day) 11.5+40 88+38 80+3.7 <001 <001 0.14
<7 (day) 16 (16.7%) 45 (46.9%) 60 (62.5%) <.001 <.001 0.03
> 7 (day) 80 (83.3%) 51 (53.1%) 36 (37.5%)

Menstrual volume (bleeding)
Much 29 (30.2%) 16 (16.7%) 12 (12.5%) 0.03 0.002 0.67
Moderation 56 (58.3%) 73 (76.0%) 78 (81.3%)
Litter 11 (11.5%) 7 (7.3%) 6 (6.3%)

Abdominal pain
Yes 23 (24.0%) 19 (19.8%) 10 (10.4%) 048 0.01 0.07
No 73 (76.0%) 77 (80.2%) 86 (89.6%)

Irregular bleeding
Yes 51 (53.1%) 27 (28.1%) 15 (15.6%) <.001 <.001 0.04
No 45 (46.9%) 69 (71.9%) 81 (84.4%)

“mean =+ SD for continuous variables and percentages for discrete variables
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Fig. 4 Receiver-operator characteristic (ROC) curve for the timing of surgery over post-operative improvement at 3 months (a) and 6 months (b)
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lower rate of improvement after 6 months of CSD repair
surgery compared with patients who underwent one CS
(OR, 8.29; 95% CI, 1.05-65.75;P = 0.04).

Discussion

Owing to the increasing number of deliveries via CS
worldwide, subsequent complications associated with
CS, such as prolonged menstruation, irregular genital
bleeding, and secondary infertility, have become a con-
siderable concern and treatment for these complications

has drawn more and more attention. The association be-
tween the diverticulum and bleeding disorders is grad-
ually revealed [13].

Currently, the two main treatment options include
hormonal therapy and surgical repair of the diverticu-
lum [14]. Studies reported that CSD related menstrual
bleeding disorders or cyclic pain do often not respond
to hormonal therapies [8, 9]. Methods of operative re-
pair of diverticulum include vaginal repair, laparos-
copy, and hysteroscopy. The technique of defect

Table 3 Prognostic factors for symptom improvement in patients with cesarean scar defect 3 and 6 months after hysteroscopic

resection
Variables 3 months 6 months
Orrds Ratio (95%Cl) P Orrds Ratio (95%Cl) P

Age (years) 1.12 (0.89-142) 0.36 5 (0.86-1.53) 0.36
Age of menarche (years) 0.67 (0.37-1.20) 0.17 1(0.32-1.16) 013
Duration between symptom onset and surgery (years) 0.71 (046-1.08) 0.11 0.64 (0.41-0.99) 0.04
Age of CS (years) 6 (0.89-1.77) 0.19 0 (0.75-1.59) 0.66
Number of CS

1 1.00 1.00

22 327 (0.72-14.88) 0.13 829 (1.05-65.75) 0.04
Abortion number 0.76 (0.34-1.70) 0.50 0.53 (0.19-1.52) 0.24
Surgical timing (days)

<14 16.59 (262-104.90) 0.003 1551 (1.63-148.00 0.02

214 1.00 1.00
Length of defect (mm) 0.98 (0.84-1.13) 0.73 0.89 (0.74-1.06) 0.19
Width of defect (mm) 2 (091-1.14) 0.74 1 (0.90-1.29) 042
Depth of defect (mm) 0.94 (0.82-1.07) 0.36 1.04 (0.88-1.23) 0.65
RMT (mm) 0.94 (0.68-1.23) 0.57 0.76 (0.51-1.11) 0.16
BMI 0.82 (0.60-1.11) 020 1.39 (0.86-2.25) 0.18
Anemia

Yes 1.00 1.00

No 066 (0.12-3.72) 0.64 0.51 (0.06-4.40) 0.54

CS caesarean section, RMT residual myometrial thicknes
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repair through the hysteroscopy used in our clinic re-
sults in control of intermenstrual bleeding and pain
control. One system review display that hysteroscopy
is the most commonly reported approach for the revi-
sion of CSD and the existing evidence is inadequate
to conclude that either hysteroscopy or laparoscopy is
effective or superior to each other [7]. However, hys-
teroscopy may have a potential risk of decreased re-
sistance of the residual myometrial tissue at the level
of the repair and furthermore may lead to uterine
rupture during subsequent pregnancy [15, 16].

We believed that the choice of the surgical ap-
proach is mainly based on the clinical features of pa-
tients [17]. In our population, all patients have no
plans to conceive again and the residual myometrium
thickness should not be less than 3 mm, given the an-
ticipated risk on perforation or bladder injuries [11].
Indeed, we only resected the distal rim of the defect
to prevent proximal resection could harm the
strength of the cervix and may induce unneeded cer-
vical incompetence. Concurrently superficial coagula-
tion of vessels in the niche aims at reducing blood
loss from these fragile vessels.

Under this premise, the cure rate of CSD repair
was 47.2% after 3 months, and 65.6% after 6 months
in our study. However, the cure rate of CSD repair
reportedly ranges between 54 and 84%, [3] varying
considerably depending on the study. For example,
Fabres et al. showed that 84% of CSD patients (20/
24) were successfully treated by hysteroscopic surgery
after a follow-up of 24 months [18]. In the study of
Wang et al., only 59.6% of patients (34/57) reported a
postoperative improvement in symptoms after 3
months of surgery [19]. The difference is mainly due
to the absence of universal assessment criteria for
CSD symptom improvement. Furthermore, data from
one study showed that the intraoperative blood loss,
operative time of hysteroscopy resection were (10.1 +
10.2ml) and (20+5.6min), lower than vaginal
repair(P < 0.05) and combined laparoscopic and hys-
teroscopy(P < 0.05) [20]. The results of our study are
similar to the above (intraoperative blood loss,
12.89 £ 12.59 ml; operative time, 44.73 +17.12 min).
We and others assume that hysteroscopic resection is
more cost-effective. Moreover, in our study, no major
complications, such as massive bleeding or uterine
perforation, were encountered during surgery.

Our study confirms that a higher number of previous
CS is associated with poorly improved symptoms. In the
studies cited [21, 22], the numbers of scar defects and
large scar defects increase as the number of CS in-
creases, the ultrasound examiner found that the more
CS, the more difficult it was to evaluate the individual

scars, and the number of scars seen at ultrasound
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imaging did not always correspond to the number of
Cesarean sections in women who had undergone more
than one Cesarean section. Not all CSD is likely treated
completely, and this might explain why patients who
had undergone>2 CS were more likely to have no im-
provement compared with those who had one CS.

Clear and broad vision to ensure the successful hys-
teroscopic surgery of CSD, effective removal of the
lower margin of the uterine diverticulum and intimal
tissue in the incision is essential, hypertrophic endo-
metrium can affect the surgical field of vision [23], at
the same time, the endometrium is thin in the first
half of the menstrual cycle due to hormones. There-
fore, surgery should be performed in the first half of
the menstrual cycle to ensure a clear view of the op-
eration. Obstetrics and Gynecology of Chinese Med-
ical Association Branch proposed the norm about
gynecological hysteroscopy, and it suggests that Hys-
teroscopic surgery should be selected in the early fol-
licular phase of the implementation, 21 which is
convenient for operation because of broad vision [24].
Our findings also confirm that poor outcomes were
associated with a longer interval between the last
menstrual period and the surgical treatment date
(timing of surgery), this seems natural because the
clear and broad vision of CSD surgery is likely to be
an important factor affecting the improvement of
postoperative symptoms. Taken together, these find-
ings suggest that the timing of surgery may be an in-
dicator of the incidence of incomplete relief of the
performance of the menstrual cycle irregular menstru-
ation after CSD repair.

The present study has several limitations. First, be-
cause our study was retrospective, CSD symptom re-
lieve destination for patients was subject to selection
bias and unmeasured confounding. This might include
factors that determine the severity of CSD, technical
factors and processes of surgery, and access to the
Guangzhou Women and Children Medical Center, a
tertiary obstetrics and gynecology hospital. Second,
the small number size of the present study does not
allow to extrapolate our findings to other population,
and a proportion of patients were lost to follow-up at
the 6th month, may lead to an underestimation of
the improvement rate. Third, the parameter variables
of CSD involved in our study were only the length,
width, depth, and RMT, other parameters that may
affect the prognosis are not fully considered. Final,
the follow-up period (six months) might be too short
to generalize our results to longer-term outcomes
after CSD. But one recent study suggested that post-
operative menstruation and imaging data did not dif-
fer markedly between 3 and 6 months after surgery,
suggesting that follow-up at 6 months represents an
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adequate endpoint for evaluating the effectiveness of
surgery [25].

Conclusion

Hysteroscopic repair can improve the symptoms of CSD
patients and it has the least invasive and quick recovery.
However, hysteroscopic repair may be more suitable for
those who do not have the willingness to give birth and
want to improve their symptoms. It is also more suitable
for people with thicker RMT (>3 mm). The suitable tim-
ing of surgery (timing of surgery< 14 days) and the history
of CS may be important factors affecting postoperative
prognosis.
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