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ABSTRACT

Objectives: To demonstrate the prevalence and factors associated with a large Cesarean scar
defect (CSD) in Thai postpartum women.

Materials and Methods: This was a cross-sectional study. The participants were enrolled for a
postpartum sonographic examination at the sixth-week follow-up from August to December
2021. CSD was measured using a two-dimensional transvaginal ultrasound device. A large
CSD was defined as having a height of = 50% of the total myometrial thickness. The
sonographer was blinded to the obstetric history until all parameters had been recorded.

Results: At six weeks postpartum, CSD was identified in 94 participants. There were 64 and 30
participants in the primary and repeat Cesarean section (CS) groups, respectively. The
overall prevalence of large CSD was 22.3%. A large CSD was seen in 15.6% (10/64) and
36.7% (11/30) of the patients in the primary and repeated CS groups. The factors associated
with large CSD were repeated CS (p = 0.002), cervical dilatation > 6 cm at the time of
CS (p = 0.023), and uterine retroflexion (p = 0.015) groups, with odds ratio of 8.85 (95%
confidence interval (Cl) 2.29-34.15), 5.84 (95%CI 1.28-26.71) and 4.40 (95%ClI 1.33-14.55),
respectively.

Conclusion: The overall prevalence of large CSDs was 22.3%. Repeated CS, uterine retroflexion,
and cervical dilatation > 6 cm at the time of CS had higher odds of developing a large
CSD.
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Introduction

Cesarean section (CS) is a lifesaving
procedure which is mandatory in certain situations.
The CS rate has increased worldwide in recent
decades. Cesarean scar defect (CSD), also
known as uterine isthmocele or uterine niche, is
an iatrogenic complication exclusive to CS. Itis a
discontinuity of the myometrium and behaves like
a reservoir pouch at the site of a previous cesarean
scar. The prevalence of CSD has been increasing
with the CS rate, with a rate of 64.5% CSD at 6-12
months postpartum.
recommended to locate the scar defect when it is

Early scanning is

more prominent®.

A large CSD correlates with a higher
prevalence of symptoms, such as postmenstrual
spotting and chronic pelvic pain®. The range of
associated complications is vast, ranging from
abnormal uterine bleeding to life-threatening
conditions such as uterine rupture and cesarean
scar pregnancy®. Women with a large CSD are
also reportedly at risk of uterine dehiscence® or
placenta accreta spectrum®. These complications
are associated with high morbidity and mortality.

Large CSDs have usually been investigated
at six months postpartum. A recent study has
followed CSD from six weeks to one year and
concluded that its presence is consistent®. CSD
is multifactorial and involves the interplay between
genetic factors, maternal health, local
microenvironment, suturing techniques, uterine
habitus, and number of surgeries'®. We aimed to
investigate the effect of repeated CS on CSD, as
it may alter myometrial healing. Previous reports
have demonstrated the pathophysiology of
repetitive tissue trauma in wound healing and
inflammation. We postulate that a large CSD
can be detected as early as six weeks postpartum.

The primary outcome was the prevalence of
a large CSD at six weeks postpartum. The
secondary outcome was the association between
repeated CS and a large CSD.
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Materials and Methods
Participants

This was an analytical cross-sectional study.
The project was approved by the institutional ethics
committee (No: SWUEC-006/64) and was
registered with the Thai Clinical Trials Registry
(No: TCTR20210420004). Postpartum women who
had undergone CS between August and December
2021 were recruited in the postpartum ward after
the surgery. Information regarding the study was
thoroughly explained to all participants. All
participants provided informed consent to
participate in the study after CS before they were
discharged. All surgeons employed the same
surgical technique. A low transverse incision and
two-layer suturing technique (locking the first layer
and non-locking the second layer) was performed
in all patients.

A pilot study was conducted with 25
participants. The sample size was calculated using
a two-independent proportion formula, where p1
represented patients with large CSDs after primary
CS (0.05[1/18]), p2 represented patients with large
CSDs after repeated CS (0.28 [2/7]), and the ratio
was 0.38. A total of 94 participants were recruited.

2
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The participants were Thai and had undergone
CS at our institution. The inclusion criteria were as
follows: singleton pregnancy with a low transverse
uterine incision, no history of uterine surgery other
than CS, absence of uterine abnormality, absence
of placenta previa or abnormally adherent placenta,
and consent to participate. The exclusion criteria
were as follows: failure to obtain all sonographic
parameters, postpartum metritis, late postpartum
hemorrhage, and loss to follow-up at 6 weeks
(Fig. 1). All the surgeons employed similar surgical
techniques and used monofilament sutures (1-0
chromic catgut) to repair the uterine incision.
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Assessed for eligibility
(n=100)

Excluded (n = 6)
Loss follow up (n = 5)

Puerperial infection (n = 1)

|
Primary CS = 64 | Repeated CS = 30

Fig. 1. Consort flow chart

Assessment of CSD

The sonographer was blinded to the patient’s
information during ultrasonography. Ultrasonography
was performed by one sonographer (NN), who has
completed a pelvic ultrasound workshop and is
certified by a maternal-fetal medicine specialist. All
measurements were reported on two-dimensional
(2D) static images and were approved without
disagreement. After ultrasonography, patient
demographics, antenatal care information, inpatient
records, and operative notes were collected.
Transvaginal ultrasound (TVS) examinations were
performed at six weeks postpartum using a Voluson™
P8 machine (GE Healthcare, Bangkok, Thailand). This
timing allowed better visualization of the CSD without
the additional need for instillation ultrasound. Uterine
habitus was defined as retroflexion and anteflexion.

Sonographic protocol

The ultrasound protocol was adapted from that
of Osser et al (2009)"@. The TVS probe was pressed
firmly into the cervix, without excessive pressure, to
visualize the uterus in the midsagittal plane. The lower
uterine segment occupied approximately % of the
ultrasound screen. The uterine incision site was

RMT
TMT

examined for CSD. We collected the uterine position
and CSD parameters (Fig. 2, 3). An indentation of at
least 2 mm at the incision site was considered CSD.
CSD parameters included the base, height (H),
residual myometrial thickness (RMT), and total
myometrial thickness (TMT). First, a line was drawn
at the base of the triangular defect, which represented
the base. Subsequently, the CSD apex was identified;
a perpendicular line from the apex to the base of the
CSD represented the CSD height. The RMT was
defined as the distance from the apex of the CSD to
the uterine serosa. The TMT was the normal
uninvolved myometrium, located just cephalad to the
scar defect and defined as the distance from the base
of the CDS to the uterine serosa. Non-instillation
ultrasonography was performed. Therefore, the shape
of the CSD could not be categorized.

The percentage of the CSD height was
calculated as (H/TMT) x 100. A value = 50% was
considered a ‘large CSD’'* 3. Large CSDs were the
focus of this study because they are associated with
more severe complications®.

In patients with large CSDs, we advised
outpatient follow-up for six months and early first-
trimester scanning in a subsequent pregnancy.

Fig. 2. Uterine niche measurements. The following measurements were performed: B = the scar base, H = niche
height, RMT = residual myometrial thickness, and TMT = total myometrial thickness.
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Fig. 3. Transvaginal ultrasonography. (a) A triangular niche formed at the uterine incision (denoted by the dotted

line). (b) Measurement parameters.

B = base of the scar, H= height of the scar, RMT= residual myometrial thickness, TMT= total myometrial thickness.

Statistical analysis

Statistical analyses were performed using the
Statistical Package for the Social Sciences (version
27; SPSS Inc., Chicago, IL, USA). Differences in
ultrasonographic findings were calculated using the
chi-square, Fisher's exact, and independent t-tests,
as appropriate. The effects of factors associated with
a large CSD were adjusted using multiple logistic
regressions. Statistical significance was set at p <
0.05.

Results

A total of 94 participants provided informed
consent to participate in the study. The baseline
characteristics and demographic data are presented
in Table 1. The majority (68.1%) of participants had
primary CS, in which the indications for emergency
CS were cephalopelvic disproportion (CPD), failed
induction, abnormal fetal presentation, and abnormal
fetal tracing. CPD was the highest in the primary
emergency CS group (47.1 %). Thirteen participants
underwent elective primary CS due to abnormal fetal
presentations (38.5%), fetal macrosomia (7.7%), and
maternal requests (53.8%). Labor was not augmented
or induced with oxytocin in any patient in the repeated
CS group. No participant had a cervical dilatation of
> 6 cm at the time of CS in the repeated CS group.
All the women in the repeated CS group were
scheduled for an elective CS. If labor commenced
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before the scheduled date, they underwent emergency
CS. Cervical dilatation of 6 cm was chosen because
it is the cut-off value for active labor('¥. The operative
time in the primary CS population (54.8 + 12.8
minutes) was shorter than that in the repeated CS
population (70.5 = 21.0 minutes).

Ultrasound findings of women with primary CS
and repeated CS at six weeks after surgery are
shown in Table 2. We observed 57 participants with
anteflexed uteri and 37 with retroflexed uteri. The
mean height and base in the repeated CS group (7.53
mm and 8.43 mm, respectively), were higher than
those of the primary CS group (4.63 mm and 6.05
mm, respectively) (p < 0.001). The mean TMT in the
primary and repeated CS groups was 13.24 mm and
15.21 mm, respectively (p = 0.01). The TMT in the
primary CS group was lower because 13 of the 64
(20.0%) women had advanced labor. The mean RMT
in the primary CS group (8.16 mm) was higher than
that in the repeated CS group (5.42 mm) (p < 0.001).
Large CSDs were detected in 10 (15.6%) and 11
(86.7%) women in the primary and repeated CS
groups (p = 0.02). The overall prevalence of large
CSD was 22.3%. A total of three (4.7%) and five
(16.7%) patients in the primary and repeated CS
groups were found to have thin RMTs (p = 0.05). The
factors associated with large CSDs are shown in
Table 3 and include the number of CS (p = 0.002),
cervical dilatation > 6 cm at the time of CS (p = 0.023),

VOL. 31, NO. 5, SEPTEMBER 2023



and uterine retroflexion (p = 0.015). These factors (95% confidence interval (Cl) 2.29-34.15), 5.84
had a statistically significant relationship to large (95%CI 1.28-26.71), and 4.40 (95%CI 1.33-14.55)
CSDs. Repeated CS, cervical dilatation > 6 cm at odds of a person developing a large CSD,

the time of CS, and uterine retroflexion showed 8.85 respectively.

Table 1. Baseline characteristics (total n = 94).

Parameters Primary CS Repeated CS
(n=64) (n=30)

Age* 29.2+6.0 33.8+4.8
Age < 35 years 52 (81.2%) 14 (46.7%)
Age = 35 years 12 (18.8%) 16 (53.3%)
Pre-pregnancy BMI* 247 +4.7 23.6+70

BMI < 25 kg/m? 41 (64.1%) 19 (63.3%)

BMI = 25 kg/m? 23 (35.9%) 11 (36.7%)
Gestational age at delivery (weeks)* 38.6 + 1.0 38.4+0.9
Pregestational diabetes 1(1.6%) 0
Gestational diabetes 16 (25.0%) 6 (20.0%)
Maternal anemia (Hb < 11 g/dL) 6 (9.4%) 4 (13.3%)
Emergency Cesarean 51 (79.7%) 15 (50.0%)
Oxytocin use during labor 30 (46.9%) 0

Cervical dilatation at the time of decision for CS

<6cm 51 (79.7%) 30 (100.0%)

=6cm 13 (20.3%) 0
Operator

Attending physician 15 (23.4%) 9 (30.0%)

Resident 49 (76.6%) 21(70.0%)
Operative time (minutes)* 54.8+12.8 70.5 +21.0
Postpartum hemorrhage (> 1,000 mL) 9 (14.1%) 1(3.3%)

* mean + standard deviation
CS: cesarean section, BMI: body mass index, Hb: hemoglobin

Table 2. Ultrasound findings of the patients (total n = 94).

Findings Primary CS Repeated CS p value
(n=64) (n=30)
Uterine position
Anteflex 34 23 0.030*
Retroflex 30 7
Scar defect parameters
Height (mean + SD, mm) 4.63+2.20 15+ 3.26 < 0.001**
Base (mean + SD, mm) 6.05 + 1.84 8.43 + 3.26
Myometrial thickness
TMT (mean + SD, mm) 13.24 + 3.31 15.21 + 3.82 0.010**
RMT (mean + SD, mm) 8.16 + 3.40 5.42 +2.40
Number of large scar defects 10 1 0.020*
Number of thin RMT 3 5 0.050***

* Chi-square test, **Independent t-test, ***Fisher’s exact test
CS: cesarean section, SD: standard deviation, RMT: residual myometrial thickness, TMT: total myometrial thickness
Thin RMT is defined as myometrial thickness < 3 mm.
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Table 3. Factors that correlate with large Cesarean scar defect.

Parameters Crude Odds 95%Cl p value Adjusted OR* 95%ClI p value
Repeated CS 3.14 1.15-8.53 0.026 8.85 2.29-34.15 0.002
Cervical dilatation = 6 cm 2.54 0.73 - 8.81 0.142 5.84 1.28 - 26.71 0.023
Uterine retroflexion 2.56 0.95 - 6.89 0.063 4.40 1.33 - 14.55 0.015

* Adjusted for uterine version, age, body mass index (obesity), maternal diabetes (pregestational diabetes and gestational diabetes), urgency, postpartum hemorrhage, surgeon, cervical
dilatation, oxytocin use during labor, gestational age, repeat or primary CS, and total operative time.

Cl: confidence interval, OR: odds ratio, CS: cesarean section

Discussion

The prevalence of large CSD was 22.3% at six
weeks postpartum in our study. It was 15.6% in the
primary CS group and 36.7% in the repeat CS group.
Multivariate analysis demonstrated that repeated CS,
uterine retroflexion, and cervical dilatation > 6 cm at
the time of CS were associated with large CSDs.
Our study verified that patients with repeated CS had
higher odds ratio of developing a large CSD. Repeated
CS has been reported to result in prominent CSDs;
however, the measurements were performed 3
months postpartum or even later(™ 18, Qur findings
at 6 weeks postpartum were consistent with those of
previous studies. Repetitive trauma favors the
development of scarred tissue, chronic inflammation,
altered cytokines, and poor vascularization™ 7, A
compromised healing cascade results in the
discontinuation of the myometrial tissue, leading to a
large CSD. Moreover, in repeated CS, the epithelized
ends of the scarred myometrium are difficult to
recognize. This results in incomplete repair of the
myometrial tissue, favoring the development of a large
CSDw®),

The scar maturation process at the incision site
post-CS starts at approximately 3 months. The
complete anatomical involution of the uterus takes
approximately six months(™®. At 6 weeks, intrauterine
fluid is still present, which could assist in CSD
visualization. Owing to the considerable uterine
involution, performing ultrasonography after 3-6
months usually requires gel or normal saline
instillation. We performed non-instillation
ultrasonography at six weeks postpartum to
adequately locate and identify large CSDs. This early
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detection of large CSDs may impact patient medical
care and future fertility planning. However, there is
no standardized optimal timing for postpartum CSD
evaluation.

Previous studies have measured uterine defects
at 3, 6, or 12 months postpartum(2 1520 At 6 weeks
postpartum, the uterus has not fully involute, and scar
healing at the uterotomy incision is still in progress.
Gull et al reported that CSD presence does not
change from 6 weeks to 1 year; however, the scar
shape may change owing to maturation®. A study
from Taiwan compared post-CS uterine scars and
myometrial thickness at 6 weeks and 6 months; no
difference in the scar dehiscence risk or significant
changes in the myometrial thickness were found.
Therefore, CSD can be evaluated as early as six
weeks®".

We used 2D ultrasonography for CSD
measurements in this study, as per current
consensus('?22, One study compared 2D and three-
dimensional (3D) ultrasonography for CSD evaluation
and found comparable results®®. 3D ultrasonography
is considered a promising tool for visualizing CSD as
it can evaluate its volume and shape®. Further
studies are required to demonstrate the superiority of
3D ultrasound over 2D ultrasound in CSD
measurements.

In our study, uterine retroflexion was correlated
with a large CSD. During retroflexion, the uterus is
under tension. If the abdominal wall has adhesions,
the counteracting force becomes more prominent.
This tension disrupts healing at the hysterotomy site.
Furthermore, the lower segment of the retroflexed
uterus is more stretched and less perfused™. This

VOL. 31, NO. 5, SEPTEMBER 2023



uterine habitus is a result of genetic build or pelvic
pathology, such as pelvic adhesions caused by a
previous surgery.

We found that performing CS in women with
cervical dilatation = 6 cm increased the risks of large
CSDs. During advanced labor, there is stretching and
thinning of the lower uterine segment. The uterus is
repaired without including all the myometrium as the
approximation of underlying muscles is incomplete.
This leads to myometrial retraction at the scar site,
ultimately resulting in a large CSD®).

The major strengths of this study were the
ability to detect large CSDs early and confirmed their
association with repeated CS. To our knowledge, this
is the first study to verify that more than one CS was
associated with a large CSD at six weeks postpartum.
The findings of this study could ultimately prevent
adverse consequences, especially in patients of
childbearing age. Additionally, we employed a single
sonographer. Therefore, there were no inter-observer
variations in the measurements.

This study had some limitations. The scar
defects were assessed at a single point in time.
Follow-up measurements to observe scar maturation
would be beneficial. Since the scar measurements
were performed only once, intra-observer agreement
was not calculated. We performed a non-instillation
ultrasound, which may not allow a comprehensive
depiction of the scar morphology compared to a gel
or normal saline instillation ultrasound. Moreover, our
institution does not provide vaginal birth after cesarean
delivery, and participants with advanced cervical
dilatation, which was significantly associated with
large CSDs, were all in the primary CS group.

Our study findings have several clinical
applications. The study results could enhance
treatment strategies and prevent CSD-related
complications. Recognizing the condition as early as
six weeks postpartum allows safer shared-care
decisions between the patient and physician. The
treatment strategies may include fertility planning,
preconception counseling, and appointments for CSD
follow-up. Therefore, CSD detection combined with

VOL. 31, NO. 5, SEPTEMBER 2023

proper treatment can improve the patient’s quality of
life.

In the future, transvaginal ultrasonography may
be considered during postpartum visits in high-risk
groups, such as patients with repeated CS and those
who underwent CS during advanced labor. Patients
with large CSDs could be offered close follow-up and
treated as necessary. Those planning for future
pregnancies should be advised for preconception
care, followed by an early first-trimester scan to ensure
normal intrauterine pregnancy. Currently, there is no
definite protocol for CSD monitoring post-CS and in
patients with large CSDs. We hope to be part of the
new medical care guidelines that would focus on such
patients.

We also hope to follow-up postpartum patients
for a longer time, to obtain a complete picture of CSD
progression. Estimation of inflammatory markers at
the CSD site could also be performed to confirm the
altered environment and ultimately help develop
appropriate treatment protocols.

Conclusion

The prevalence of large CSDs at six weeks
postpartum was higher in patients with repeated
CS, uterine retroflexion, and cervical dilatation > 6
cm at the time of CS.
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