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Abstract

Background: Cesarean scar defects are increasing nowadays with a great impact on women’s health. This study was conducted
to evaluate the relationship and prevalence of uterine scar defects in women with abnormal uterine bleeding.

Materials and Methods: This prospective cohort study recruited 150 patients with menstrual irregularities after at least one
cesarean delivery who were selected randomly from the outpatient Obstetric Clinic at Fayoum university hospital from (March
/2020 to March / 2021). All included women were assessed using transvaginal ultrasound and transabdominal ultrasound
for measurement of the size, number, degree, shape, depth, and myometrial thickness of the uterine scar defect and residual
myometrium.

Results: The prevalence of Niche was 34.7%. Parity and the number of previous cesarean deliveries were significantly higher
in women with diagnosed uterine scar defects; (p-value= 0.001 each). The number of previous cesarean deliveries showed a
significant positive linear correlation with the width (r= 0.412, p=0.002) and depth (r=0.359, p=0.009) of the uterine scar
defect. Residual myometrium was significantly smaller in women with menorrhagia, metrorrhagia, and postmenstrual
bleeding (p=0.039) (p=0.031).

Conclusion: Cesarean sections contribute to the presence of Niche and are related to it in terms of depth and width. The
existence of a uterine niche is linked to postmenstrual and postcoital bleeding.
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Introduction exploded in the last decade [4]. Several studies on
cesarean scar defect have recently been published,
Thurmond et al, who diagnosed Niche with
sonohysterography, named it isthmocele [5]. The
most frequently used procedures to diagnose previous
cesarean delivery scar defect (PCDS) are hysteroscopy
and transvaginal ultrasound (TVS). PCDS is
attributed to poor healing of the myometrium at the
site of the uterine incision [4]. On TVS, scar defect
can be described as a triangular anechoic space at the
uterine anterior lower segment [6] or through direct
visualization under hysteroscopy at the lower segment
(7].

The gynecological complications of CS, including
abnormal uterine bleeding (AUB), chronic pelvic
pain, dysmenorrhea, and secondary infertility,
recently got much attention [8]. Abnormal uterine
bleeding (AUB) changes followed by CS have
different forms as postmenstrual, intermenstrual,
postcoital, and heavy menstrual bleeding [9], and the
size of isthmocele has been correlated to the
postmenstrual spotting [4]. Previous research suggests

Cesarean section (CS) is by far the most common
major operation in the world, and its incidence is
rising, and any long-term complications are becoming
more important [1]. Longstanding gynecological
complications following CS, such as chronic pelvic
pain, dyspareunia, dysmenorrhea, postmenstrual
spotting, and even infertility, have become
increasingly known over the past two decades [2].
Furthermore, long-term obstetric consequences seem
to be on the rise in the form of a variety of disorders,
including cesarean scarring, ectopic pregnancy, an
elevated rate of placenta previa, varying grades of
adherent anterior placenta previa, and placenta
accreta, all of which are related to significant maternal
morbidity and mortality [3]. Several professional
obstetricians believe there is a disproportionate
increase in the niche prevalence; increased diagnosis
and cesarean rate do not fully justify this increase in
cesarean uterine scars (Niche). The literature on the
symptoms of CS defect and treatment options has
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a relationship between defects and irregular uterine
bleeding after a cesarean section [10]. While
performing TVS, Fabres et al. aspirated a brownish-
colored fluid that had collected in a scar defect [11];
Raimondo et al. also showed blood clots in a scar
defect that were gradually released under hysteroscopy
[12], suggesting that accumulation of blood is a
possible mechanism of abnormal uterine bleeding
associated with PCDS. While previous studies have
described PCDS using TVS, evidence is scarce on how
these recognizable CS defects are linked to irregular
uterine bleeding symptoms [13]. Accordingly, we
prospectively  investigate uterine scar  defects
prevalence and relationship to abnormal uterine
bleeding in the current study.

Materials and Methods

This was a prospective cohort study on 150 women
with menstrual abnormalities after a minimum of one
CS who were chosen randomly from the outpatient
Obstetric Clinic at Fayoum university hospital from
March /2020 to March /2021. Women were
recruited according to the following inclusion and
exclusion criteria. Inclusion criteria: a) Age: 2045
years, b) patients with at least one CS delivery, c)
Patients with any menstrual irregularities after CS.
Menstrual irregularities were defined as a) Heavy
menstrual  bleeding/menorrhagia;  defined as
excessive menstrual blood loss interfering with
women's physical, social, emotional, and quality of life
[14], b) Bleeding/ spotting episode/metrorrhagia;
defined as one or more consecutive days during which
blood loss has been reported [15], and «¢)
Polymenorrhea; defined as intervals of up to 21 days
[16], d) postcoital bleeding, and e) postmenstrual
spotting; defined as brownish discharge lasting for > 2
days after cessation of menstruation [19]. Exclusion
criterias a) women using the copper intrauterine
contraceptive device, b) women using LNG- [US, ¢)
women using hormonal contraceptive methods, d)
women with coagulation disorders, e) any pelvic
organic lesions (uterine fibroids, adenomyosis,
ovarian cysts or tumors, and cervical polyps), f) any
other causes of abnormal uterine bleeding (PID,
inflammation or ulceration secondary to foreign
bodies, vaginal lesions, infections, laceration, or
trauma). All enrolled women were evaluated as
complete history taking, particularly for (menstrual
history, obstetric history, medical illness, and vaginal
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bleeding). Transvaginal ultrasound (TVS) using
(Philips Medical Systems) ultrasound apparatus with
the 2D endovaginal probe with frequency 9.3 MHz
and trans abdominal probe with frequency 7 MHz for
assessment of the size, number, degree, shape, depth,
and myometrial thickness of the uterine scar defect
and residual myometrium. Women were examined at
day 3-5 of the cycle. All examinations were done by
the same researcher to avoid interobserver variability.

Statistical analysis

The collected data were coded, entered, and analyzed
using the IBM software statistical package for social
sciences (SPSS) (version 25). For categorical variables,
descriptive statistics were in the form of frequency and
percentage, while for numerical variables, in the form
of mean and standard deviation. (mean = SD). The
proper statistical significance measures were used:
(Independent Sample t-test, Chi-Square (x2) test, and
Pearson's correlation analysis; {r- values: O to 0.3
positive or negative (slight), 0.3 to 0.7 (moderate) and
0.7 to 1 (strong). Statistical significance was described
at a p-value of less than or equal to 0.05.

Results

The prevalence of Niche was (34.7%) in our studied
women. Age was insignificantly higher among women
with Niche than women without; (p-value>0.05).
Higher parity was associated with a higher prevalence
of Niche. Parity ranged from (1) to (6) with an average
of (3.27 +1.19) in women with diagnosed uterine scar
defect (Niche) vs. an average parity of (2.34 +1.30)
times in women without Niche; (p-value= 0.001). The
prevalence of Niche was significantly increased with
an increased number of previous CS; (p-value= 0.001).
Duration since the last CS showed a non-statistically
significant difference between both groups; (p-
value>0.05). The most common bleeding pattern was
menorrhagia in 62% of the studied population.
Metrorrhagia was significantly more prevalent in
women with uterine scar defect (23.1% vs. 9.2%) than
those without; (p-value=0.020). Postcoital bleeding
was significantly more prevalent in women with
uterine scar defect (19.2% vs. 6.1%) than those
without; (p-value=0.016). Postmenstrual bleeding was
significantly more prevalent in women with uterine
scar defect (32.7% vs. 12.2%) in women with and
without Niche, respectively (p-value=0.003) (Table 1).
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Table 1: Baseline data among studied participants according to the prevalence of uterine scar defect Niche; N=150

Prevalence of Niche p-value
No Niche Niche Total
N=98 N=52 N= 150
Maternal Age; (years)
Mean +SD 30.28 +5.05 32.19 +7.23 30.94 +5.94 0.061
95% CI for Mean (Lower 29.27 - 31.30 30.18 - 34.20 29.99 - 31.91
Bound - Upper Bound)
Range (Mini - Max) 20 - 44 23 - 45 20 - 45
Parity;
Mean +SD 2.34 £1.30 3.27 £1.19 2.66 £1.34 0.001*
95% CI for Mean (Lower 2.08 -2.60 2.94-3.60 2.44-2.88
Bound - Upper Bound)
Range (Mini - Max) 1-6 1-6 1-6
Number of Previous CS;
Mean +SD 2.06 £1.03 3.19 £1.17 245 +1.21 0.001*
95% CI for Mean (Lower 1.85-2.27 2.87-3.52 2.26-2.65
Bound - Upper Bound)
Range (Mini - Max) 1-5 1-5 1-5
Duration Since Last CS; (years)
Mean +SD 2.85 £1.80 3.46 £2.53 3.06 £2.09 0.089
95% CI for Mean (Lower 2.49-3.21 2.76-4.17 2.73-3.40
Bound - Upper Bound)
Range (Mini - Max) 05-9 0.5-10 0.5-10

*pwalue <0.05 is considered statistically significant.

Triangular Niche was the most prevalent shape in
26.9% of cases, followed by Semi-Circular (23.1%),
Linear (23.1%), Oval (23.1%), and finally, Wedge-
shaped Niche (3.8%) of cases. Niche width ranged
from (2.50) to (4.70) with an average of (3.40 +0.67)
mm, depth ranged from (3.00) to (5.20) with an
average of (3.90 +0.64) mm, and the residual
myometrium ranged from (4.10) to (7.80) with an
average of (6.30 +1.03) mm. Women's Age showed a
non-statistically significant linear correlation with
uterine scar defect (Niche) measurements [width (r=

0.152, p= 0.281), depth (= 0.212, p=0.132), and
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residual myometrium (r= -0.251, p= 0.072)]. Parity
showed a positive significant linear correlation with
width (r= 0.365, p=0.008) (Figure 1) and depth
(r=0.282, p=0.043) of the uterine scar defect (Figure
2) among studied women. Previous CS showed a
positive slight to moderate significant linear
correlation with width (r= 0.412, p=0.002) and depth
(r=0.359, p=0.009) of the uterine scar defect among
studied women. Duration Since Last CS showed a
non-statistically significant linear correlation with
uterine scar defect (Niche) measurements (width,
depth, and residual myometrium); (p-values>0.05).
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Figure 1: Correlation between uterine scar defect (Niche) Width and Parity among studied women.
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Figure 2: Correlation between uterine scar defect (Niche) depth and parity among studied women.

Table 2 demonstrates the relation of uterine bleeding
pattern with niche measurements in the Niche group.
Residual myometrium (mm) was significantly smaller
in women with menorrhagia as compared with
women without (6.56 £1.04 vs. 5.96 +0.98),
(p=0.039). Niche width and depth showed a non-
statistically significant difference with menorrhagia
uterine bleeding. Residual myometrium (mm) was
significantly smaller in women with metrorrhagia as
compared with women without (6.87 +1.03 vs. 6.14
+0.89), (p=0.031). Niche depth was significantly

smaller in women with metrorrhagia than those

© 2024 Mohamed K. Etman, et al.

without (3.58 +0.63 vs. 4.00 +0.58), (p=0.045), but
niche width showed a non-statistically significant
difference with menorrhagia uterine bleeding. None
of the niche measurements (width, depth, or residual
myometrium) showed a statistically significant
association with Post-Coital Bleeding (p-values>0.05).
Residual myometrium (mm) was significantly smaller
in women with postmenstrual bleeding than in
women without. Niche width and depth were
significantly larger with postmenstrual bleeding
uterine bleeding symptoms; (p-values <0.01).
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Table 2: Relation of Uterine bleeding pattern with niche measurements in the Niche group; (N= 52):

Mean SD p-value
» Width; (mm) No 3.48 0.69 0.528
& Yes 3.36 0.66
"é Depth; (mm) No 4.08 0.66 0.081
g Yes 3.77 0.60
ﬁ Residual Myometrium, (mm) No 6.56 1.04 0.039*
Yes 5.96 0.98
- Width; (mm) No 3.45 0.66 0.441
'cb:p Yes 3.28 0.74
t Depth; (mm) No 3.58 0.63 0.045"
g Yes 4.00 0.58
ﬁ Residual Myometrium, (mm) No 6.87 1.03 0.031*
Yes 6.14 0.89
Width; (mm) No 3.41 0.68 0.968
'Eg ) Yes 3.40 0.67
S .-qa)‘ Depth; (mm) No 3.90 0.65 0914
‘g % Yes 3.88 0.66
A~ Residual Myometrium, (mm) No 6.32 1.00 0.805
Yes 6.23 1.24
= Width; (mm) No 3.14 0.55 <0.001*
2 Yes 3.94 0.56
e Depth; (mm) No 3.62 0.54 <0.001*
= _g Yes 4.46 0.42
%' § Residual Myometrium, (mm) No 6.65 0.89 <0.001*
B = Yes 5.58 0.94
*pwalue <0.05 is considered statistically significant.
Discussion 22]. A scenario where repeated trauma to a wound can

The prevalence of a niche as detected by TVS was
34.7% in our studied population; this prevalence is
higher but comparable with that of (24.0%) (18) and
(19.4%) (19) in previous studies using the same
methodology. However, this prevalence was lower
than the reported prevalence rate of (46.3 %) in a
study where women were assessed by saline contrast
sonohysterography (SHG) (4). Conversely, some
authors reported a much lower prevalence of 6.9%
(20). These disparities in prevalence may have been
caused by a discrepancy in niche definitions, level of
understanding, and methods used in diagnosis.
Although several risk factors have been established,
most authors agree that multiple cesarean deliveries
are the leading cause of uterine scarring [21]. Our
study has confirmed this observation, higher parity
was associated with a higher prevalence of Niche, and
we also found that the prevalence of Niche was
increased with an increased number of previous CS.
Duration since the last CS showed a non-statistically
significant difference between women with uterine
scar defect (Niche) and women without it. A
connection between several previous CS and scar
defects has been described in earlier studies (4, 18,
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interrupt the normal healing process is similar to this
event [23]. Adhesion formation with the abdominal
wall, on the other hand, forces the uterine scar against
the abdominal wall, exerting a counteracting force in
the opposite direction of uterine scar tissue, retracting
and reducing wound healing [24]. All women
included in the current study have menstrual
abnormalities after CS. The most reported bleeding
pattern was menorrhagia in 62%. Metrorrhagia,
postcoital, and postmenstrual bleeding were
significantly more prevalent in women with uterine
scar defects. The relation between a cesarean scar
defect and irregular uterine bleeding may be due to
the accumulation of menstrual blood in the defect
and the presence of fibrotic tissue underneath it that
could obstruct proper blood drainage and in-situ
blood output by newly formed blood vessels [22].

One year after CS, postmenstrual spotting was linked
to the presence of Niche identified with SHG six
months after CS, Postmenstrual spot was confirmed
by one in every five women with Niche (20%),
compared with one in every twelve women without
Niche (8.3%) [4]. According to Bij de Vaate et al,,

postmenstrual spotting affects one-third of women
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with Niche, opposite to oneseventh of women
without Niche [25]. However, since participants were
recruited several months after the CS, it is possible
that symptomatic patients were chosen. We believe
that selection bias had a minor impact in the current
study, which may explain the lower rate of
postmenstrual spotting observed. T1-weighted images
with an abundance of fatty tissue demonstrated
menstrual blood retention in the uterine scar
explaining postmenstrual bleeding [26]. This
retention has been hypothesized to be intermittently
expelled [27] and may cause chronic pelvic pain and
symptoms by  inducing an
inflammatory environment [26, 27]. The most

dysmenorrhea

common defects are triangular or semi-circular, but
there are also round, oval, dropletshaped, and
inclusion cysts [28]. An inward protrusion, an
outward protrusion, and an inward retraction are all
different forms of niches [4]. In the current study,
triangular Niche was the most prevalent shape in
(26.9%) of cases, followed by semi-circular, linear,
oval, and finally, wedge-shaped Niche of cases. Those
shapes were slightly different from the reported by Bij
de Vaate et al., where the most common shapes were
semi-circular, triangular, dropletshaped, and
inclusion cysts [25]. The shape of the Niche had no
significant association with abnormal uterine
bleeding in this study.

The number of previous CS and parity were found to
have a significant positive linear correlation with
niche width and depth in our sample. Several authors
have indicated that the defect is significant when
there have been several previous caesareans, likely due
to increased adhesion formation, which could
predispose to a cesarean scar defect due to scar tissue
retraction. [20, 21]. In the current study, women who
presented with a large niche reported postmenstrual
bleeding even more often. Niche width and depth
were significantly larger with postmenstrual bleeding
uterine bleeding symptoms; (p-values <0.01). Residual
myometrium (mm) was significantly smaller in
women with postmenstrual bleeding than in women
without. Postmenstrual spotting was found in 20% of
women with Niche compared to 8.3% of women
without Niche, with 3.34 OR for significant defects
[4]; this was consistent with the findings of previous
prospective studies [10, 25]. The connection between
niche size and postmenstrual bleeding supports the
theory that spotting is caused by blood accumulated
within the niche pouch [28]. Considering
symptomatic patients, the strong correlation of niche
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defects with menstrual bleeding disorders prompts us
to suggest invasive surgical interventions to manage
those symptoms. Nevertheless, the effect of
hysteroscopic niche resection on postmenstrual
bleeding has only been investigated in one
randomized controlled clinical trial [29]. Conduct
clinical trials for the treatment of symptomatic niches.
Strength and limitations: The current study has some
potential limitations, the lack of data on how CS was
performed; this was because all the included women
were referrals, with the CS being performed by many
surgeons at various institutes. Suturing procedures,
CS indications, and post-Cesarean cases were all
lacking information. Consequently, how these issues
influence niche development is not known. As a
result of the lack of standardization in ultrasound
screening timing, data on the initiation of symptoms
after the most recent CS cannot be drawn from this
analysis. An additional significant limitation of our
analysis is a lack of a validated tool to evaluate
postmenstrual bleeding. Only severe menstrual forms
of AUB have established validated patient-reported
outcome measures [30]. These forms are used to
determine the amount of lost blood that is unsuitable
for the present study.

Conclusion

Cesarean sections contribute to the presence of Niche
and are related to it in terms of depth and width. The
existence of a uterine niche is linked to postmenstrual
and postcoital bleeding.

List of abbreviation

CS: Cesarean section

PCDS: Previous cesarean delivery scar defect
TVS: Transvaginal ultrasound

AUB: Abnormal uterine bleeding

LNG- IUS: Levonorgestrel intrauterine system
PID: Pelvic inflammatory disease

SHG: Sonohysterography
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