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BACKGROUND: The cesarean scar niche, a consequence of incom- detected in 4% of hysterectomy samples but not observed in ultrasound
plete wound healing, can lead to gynecological complications and affect

future pregnancies. While internal niches have been well-studied, external

and bidirectional niches are also important.

OBJECTIVE: We aimed to conduct a comparative analysis of the

prevalence and measurements of different types of niches.

STUDY DESIGN: This cross-sectional study examined 200 patients

with prior cesarean delivery undergoing hysterectomy due to abnormal

uterine bleeding. It evaluated internal, external, and bidirectional niche

prevalence, measurements (height, residual myometrial thickness, and

adjacent myometrial thickness), and classification in hysterectomy

specimens compared to prehysterectomy transvaginal sonography re-

ports. The secondary outcome was to determine niche presence in

uterine tissue samples based on the number of previous cesarean

deliveries.

RESULTS: The mean age of the study participants was 48.19 years,

with 30% having undergone only one cesarean delivery. Notably, 83.5%

had niches detected via sonography, while 91% had niches identified in

uterine tissue samples posthysterectomy (P value¼.008). Internal niches

were common, with significant associations between niche presence and

the number of previous cesarean deliveries. 23.3% of patients with one

cesarean delivery had internal niches. Additionally, external niches were
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reports. Key parameters such as residual myometrium thickness and

adjacent myometrial thickness differed notably between ultrasound and

tissue samples, highlighting discrepancies in niche detection methods.

Residual myometrium thickness ranged from 2.8 to 24 mm

(7.68�3.09 mm) in ultrasound reports vs 0 to 25 mm (4.28�2.71 mm) in

tissue samples (P<.001). Adjacent myometrial thickness ranged from 6 to

29 mm (17.08�4.53 mm) in ultrasound reports vs 7.5 to 30 mm

(16�5.03 mm) in tissue samples (P<.001). This study underscores the

importance of accurate niche assessment in patients with prior cesarean

delivery.

CONCLUSION: We performed a comparative analysis of niche prev-

alence and measurements in gross specimens and transvaginal sonog-

raphy reports. The results highlight the importance of considering external

and bidirectional niches, in addition to internal niches. These niches can

reduce residual myometrial thickness and increase future pregnancy

complications. Furthermore, we demonstrated that niche formation can

occur after a single cesarean delivery.

Key words: bidirectional niche, cesarean scar defect, external niche,
internal niche, isthmocele, residual myometrium thickness, transvaginal

sonography
Introduction
Worldwide, the prevalence of cesarean
delivery (CD) stands at 21.1% among
women. Projections indicate that by
2030, the global CD rate is expected to
approach 30%, with an estimated 38
million CD procedures being performed
worldwide.1 The factors contributing to
the increasing rates of CD remain a topic
of discussion, with some researchers
attributing it to concerns about legal
repercussions, evolving maternal de-
mographics, the use of electronic fetal
monitoring, and shifts in medical prac-
tices. Conversely, other experts propose
that sociocultural and economic in-
fluences also play a significant role in this
trend.2 While CD can be a life-saving
intervention when performed for
appropriate medical indications, it is
important to note that this common
procedure is associated with potential
complications compared to normal
vaginal delivery.3,4 These complications
may include short-term issues such as
hemorrhage necessitating hysterectomy
or blood transfusion, anesthesia-related
complications, obstetric shock, cardiac
arrest, acute renal failure, assisted
ventilation or intubation, puerperal
venous thromboembolism, major puer-
peral infection, in-hospital wound
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disruption, and hematoma.5 Addition-
ally, there are long-term effects to
consider, such as complications related
to incompletely healed uterine scars, also
known as cesarean scar (CS) niches,
which may impact future pregnancies.2

A niche has been defined as an
indentation at the site of the CS with a
minimum depth of 2 mm, also known as
an ‘isthmocele’ or CS defect’ and can be
visualized as a hypoechoic area within
the myometrium of the lower uterine
segment, indicating discontinuation of
the myometrium at the location of a
previous CD.6e9 The precise mechanism
underlying niche formation remains
unclear; however, impaired scar healing,
inadequate vascularization, and subop-
timal tissue repair are all believed to
contribute to its initiation and persis-
tence.10 The formation of niches likely
can Journal of Obstetrics & Gynecology 373.e1
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Why was this study conducted?
The objective of this study was to introduce and compare the prevalence and
measurements of internal, external, and bidirectional niches in patients with prior
cesarean deliveries (CDs) undergoing hysterectomy. The study aimed to evaluate
these niches using both gross specimens from hysterectomy and preoperative
transvaginal sonography in order to discern detection discrepancies and
associations.

Key findings
Prevalence: 83.5% of patients had niches detected via sonography and 91% had
niches identified in uterine tissue samples posthysterectomy.
Types of Niches: Internal niches were common, and external niches were found in
4% of hysterectomy samples but not in ultrasound reports.
Measurement discrepancies: Significant differences were noted in residual
myometrial thickness and adjacent myometrial thickness between ultrasound
reports and tissue samples.

What does this add to what is known?
This study underscores the necessity of comprehensively considering both the
external and internal borders of the uterus. It introduces the notion of external
and bidirectional niches in conjunction with internal niches. Furthermore, the
study illuminates disparities in detection methodologies and emphasizes that
even a solitary CD may give rise to niche formation.

Original Research GYNECOLOGY ajog.org
originated from the failure to accurately
approximate the layers of the uterine
wall, leading to the entrapment of the
endometrium within the myome-
trium.11 Histologically, these niches
exhibit distinctive characteristics, with
most containing endocervical mucosa
that is frequently cystically dilated.
Additionally, there is often evidence of
atrophic or disorganized endometrial
mucosa, likely originating from the
lower uterine segment.12

The prevalence of the uterine niche
can vary significantly based on several
factors, including the composition of the
study population (random, symptom-
atic, or nonsymptomatic), the diagnostic
methods employed (such as transvaginal
sonography (TVS), contrast-enhanced
sonohysterography, or hysteroscopy),
the sample size of the study, and the
specific criteria used to define the con-
dition. The exact prevalence of niche
formation after CD is still unclear.
Studies using TVS have reported varying
rates, with findings ranging from 11% to
84% amongwomenwho have had one or
more CDs. The presence of these niches
373.e2 American Journal of Obstetrics & Gynecol
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has been linked to various gynecological
symptoms, including postmenstrual
spotting, dysmenorrhea, chronic pelvic
pain, and dyspareunia.6,13e17

Transvaginal ultrasonography or
saline-infusion sonohysterogram are
commonly utilized as initial diagnostic
tests in a clinical setting.18,19 Magnetic
resonance imaging can also be a valuable
tool.20

Various risk factors contribute to the
formation of uterine niches, including
the surgeon’s experience, the technique
used for suturing, and the choice be-
tween multifilament and monofilament
sutures. Additionally, patient-related
risk factors such as maternal body mass
index (BMI), gestational diabetes, and
previous CDs play a role in niche
development.21,22

The presence of a CS on the uterus has
been shown to affect the implantation
site of a subsequent pregnancy, leading
to conditions such as ectopic scar preg-
nancies and placenta accreta. Addition-
ally, it can result in the thinning of the
uterine myometrium, increasing the risk
of uterine rupture.23,24
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While research often emphasizes the
dimensions of the uterine niche within
the internal border of the uterus, it is
imperative to also acknowledge the ex-
istence of this defect within the outer
border of the uterus resulting in an
external or bidirectional (hourglass-
shaped uterus) niches, which demands
careful consideration due to its potential
to pose significant risks during preg-
nancy, especially in individuals with a
narrow connection between the upper
and lower uterine segments.25

Considering the potential complica-
tions linked to niche formation in
pregnant women and the substantial
influence of residual myometrial thick-
ness on these complications, this study
aimed to compare the prevalence and
dimensions of niches (internal, external,
and bidirectional) and the residual
myometrial thickness of gross specimens
obtained from patients with a previous
history of CDs who had undergone
hysterectomy due to abnormal uterine
bleeding (AUB), and the findings from
preoperative ultrasound assessments.

Material and methods
Study design and participant
This cross-sectional study was carried
out onwomen undergoing hysterectomy
with a prior history of CD at Rasool
Akram Hospital, Tehran, Iran from
December 2021 to November 2023.

The study’s inclusion criteria
comprised patients meeting the
following conditions: a) individuals
eligible for hysterectomy during their
workup for AUB and b) those with a
history of at least 1 prior CD involving a
transverse incision. Prior to enrollment,
detailed explanations regarding the
study’s objectives, the confidentiality of
data collection, and the voluntary nature
of participation were provided to the
prospective participants. Informed con-
sent was obtained from all patients
before their inclusion in the study.

Women diagnosed with endometrial
or cervical cancers, and individuals with
large myomas or fibroids in the lower
uterine segment causing segmental
shape alterations, or affecting niche
measurement were excluded from the
study. Participants with incomplete
rity de ClinicalKey.es por Elsevier en abril 30, 
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transvaginal ultrasound (TVS) reports,
lacking niche-related findings, or those
unwilling to continue participation
were also excluded from the study.
Additionally, cases with an extremely
thin uterocervical junction resulting in
uterine detachment from the cervix
during surgery, preventing accurate
measurement, were also excluded
(Figure 1).

Outcomes and measurements
The main aim of this study was to
compare the prevalence of internal,
external, and bidirectional niches, as well
as the height of internal or external
niches, residual myometrium thickness
(RMT), adjacent myometrial thickness
(AMT), and niche classification reported
in transvaginal ultrasound (TVS) with
FIGURE 1
Flow diagram of the study participants
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those observed in uterine tissue samples
obtained from patients who underwent
hysterectomy during their workup for
AUB.
As per the 2023 European expert

opinion, a niche is characterized as an
indentation at the CS with a minimum
depth of 2 mm from the base of the
defect to the myometrium at the apex of
the niche.26,27 The same criteria are
applied to both gross specimen obser-
vations and TVS findings. An internal
niche is described as a defect at the CS
with a depth of at least 2 mm on the
internal border of the uterus. Conversely,
an external niche is identified by a defect
on the outer border with an acute angle
that surpasses 2 mm in depth (Figures 2,
BeD and 3, BeE). A bidirectional or
hourglass niche is defined by the
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presence of simultaneous internal and
external niches at the CS site (Figure 4).

Residual myometrial thickness was
determined by measuring the distance be-
tween the serous layer andendometriumat
the scar’s apex where the myometrium is
thinnest; AMTwas defined as the distance
between the 2 layers up to 1 cm above the
base of the defect28 (Figures 2, A, C and D,
3, B and D, and 4, B).

The secondary objective of the study
was to assess the presence of niches (in-
ternal, external, and bidirectional) in
uterine tissue samples based on the
number of previous CD.

Preceding the hysterectomy proced-
ure, all patients underwent TVS exami-
nations. These TVS assessments were
conducted at a consistent radiology
department using the Philips affinity 70
ultrasound system (Philips Ultrasound
Co, Ltd, Shanghai) and C10-3v trans-
ducer with a frequency range of 3 to
10 MHz.

Following TVS and at the scheduled
time, the patients were admitted to the
hospital andunderwent hysterectomydue
to their AUB. Before the intervention,
general parameters such as age, gravidity,
parity, abortion history, previous child
mortality, weight, height, BMI kg/m2,
history of subfertility after CD, number of
previous CDs, the indications for the first
CD, and the indications for the hysterec-
tomywere obtained frompatients or their
medical records. All surgical procedures
were conducted by 2 surgeons (K.T.,
S.N.). Following the extraction of the
uterus, a sagittal incisionwasmadewithin
a timeframe of 20 to 30 minutes. The
principal investigator conducted all mea-
surements, including the height of the
niche, RMT, and AMT, in the operating
room using a standardized graduated
ruler.

In cases where patients had multiple
defects, the size of the largest defect was
considered (Figure 2, B).

In this study, niches in patients who
underwent hysterectomy due to AUB
were categorized into 2 groups: large and
small. The classification of niches was
determined as follows: According to
existing literature, the classification of
can Journal of Obstetrics & Gynecology 373.e3
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FIGURE 2
Cesarean scar niche (internal)

A, An internal niche is characterized by a defect in the internal border of the cesarean scar site measuring more than 2 mm. The black dots represent
residual myometrial thickness, while the white dots indicate adjacent myometrial thickness. B, The patient’s uterus exhibited the formation of 2 distinct
niches. C, The images depict an internal niche at the cesarean scar site, 1) internal niche, 2) adjacent myometrial thickness was defined as the distance
between the serous layer and the endometrium up to 1 cm above the base of the defect where the myometrium is thickest, 3) residual myometrial
thickness was defined as the distance between these 2 layers at the apex of the scar. D, Transvaginal ultrasonography of a cesarean scar niche. 1)
Adjacent myometrial thickness, 2) residual myometrial thickness, 3) niche height, and 4) niche length.
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this defect is based on the ratio of the
niche height to the thickness of the
adjacent myometrium. If the defect oc-
cupies less than 50% of the total myo-
metrial thickness, it is designated as
small; if it encompasses more than 50%,
it is labeled as large.25

The term “hourglass scar” refers to
a bilateral defect at the CS site with a
depth exceeding 2 mm on each side
(Figure 4).
373.e4 American Journal of Obstetrics & Gynecol
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Statistical analysis
The statistical software program IBM
SPSS Statistics for Windows, version
27.0 (IBM Corp. 2012. Armonk, NY:
IBM Corp) was used to analysis data.
Quantitative and qualitative variables
were described by mean (standard de-
viation) and frequency (percentage)
respectively. Testing the difference in the
results of both methods was done using
McNemar’s test for qualitative variables.
ogy APRIL 2025
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Continuous data of both methods
compared using paired t test. Chi-square
test or Fisher’s exact test were applied
depending on the type and distribution
of the parameter. Diagnostic test analysis
was applied to determine the sensitivity,
specificity, positive predictive value
(PPV), negative predictive value (NPV),
of the ultrasound. Additionally, a
multinomial logistic regression analy-
sis was conducted to explore the
rity de ClinicalKey.es por Elsevier en abril 30, 
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FIGURE 3
Cesarean scar niche (external)

A, In a normal uterus, the convergence in the outer border is accompanied by a concavity in the internal border, leading to a consistent myometrial
thickness. The black dots indicate the myometrial thickness at the isthmus, while the white dots represent the adjacent myometrial thickness. As shown
in the images, both measurements are nearly equal. B, In an external niche, a defect with an acute angle in the outer border results in a reduced amount
of residual myometrial tissue compared to adjacent myometrial tissue, which can be occluded by fibrotic tissue. C, The external cesarean scar niche, as
viewed from the outer surface of an unincised uterus. D, 1) Residual myometrial thickness, 2) the isthmocervical arc is obliterated in the image, with the
convexity at the scar not exhibiting a divergent concavity in the internal border. E, 1) external niche occluded by fibrotic tissue, 2) small internal niche.
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relationship between niche prevalence
and the number of CD. P values less than
.05 were considered statistically
significant.

Results
In total, the eligibility of 250 patients was
evaluated, with 227 patients meeting the
inclusion criteria for the study and un-
dergoing transvaginal ultrasound.
Among all eligible patients, 27 cases were
excluded from the study. Consequently,
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the analysis was conducted based on the
data of 200 women (Figure 1).
The average age of the patients was

48.19�6.6 years, and 30% of patients (60
out of 200 cases) had undergone only
one CD. Half of the patients reported
their first CD as an emergency proced-
ure. The primary indication for hyster-
ectomy was adenomyosis (49%).
General parameters, including age,
gravidity, parity, history of abortion,
BMI, history of subfertility, number of
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previous CDs, indication of the latest
CD, and indication for hysterectomy, are
summarized in Table 1.

The presence of niches (internal,
external, and bidirectional) was identi-
fied in 83.5% of patients (167 out of 200
cases) through sonography, whereas it
was detected in 91% of uterine tissue
samples from patients (182 out of 200)
during hysterectomy. Among the pa-
tients with sonography findings sugges-
tive of a niche, 99% (166 out of 167)
can Journal of Obstetrics & Gynecology 373.e5
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FIGURE 4
Bidirectional cesarean scar niche

A, A bidirectional cesarean scar niche consisting of a simultaneous internal and external niche. The
black dots represent a nearly zero residual myometrial thickness, and the white dots represent
adjacent myometrial thickness. B, 1) Adjacent myometrial thickness, 2) residual myometrial
thickness, * shows an hourglass or bidirectional niche.

TABLE 1
Demographic characteristics of patients (n[200)

Variable Mean (SD)

Age, y 48.19�6.6

Gravidity, n 3.12�1.53

Parity, n 2.66�1.34

Abortion, n 0.39�0.68

BMI, kg/m2 29.5�5.21

Number of previous CD, n 1.83�0.93

Subfertility after CD, n (%)

Yes 3 (1.6)

No 197 (98.4)

Indication of latest CD, n (%)

Urgent 100 (50%)

Elective

Request of mother 12 (6%)

Elective surgery due to breech, macrosomia, or other
gynecologic indications.

88 (44%)

Pathology after hysterectomy due to AUB, n (%)

Myoma 57 (28.5%)

Adenomyosis 98 (49%)

Complex hyperplasia with or without atypia 21 (10.5%)

Other (a combination of the above findings such as
myoma, adenomyosis, hyperplasia, etc.)

24 (12%)

AUB, abnormal uterine bleeding; BMI, body mass index; CD, cesarean delivery; cm, centimeter; kg, kilogram; N, number; SD,
standard deviation; Y, year.

Original Research GYNECOLOGY ajog.org
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were diagnosed with an internal niche,
with only 1 case of a bidirectional niche
observed. Conversely, in the uterine tis-
sue samples, it was found that 4% (8 out
of 182) and 46% (84 out of 182) of pa-
tients exhibited external and bidirec-
tional (hourglass) niches, respectively.
As shown in Table 2, the mean height of
the internal niche observed in uterine
tissue samples and reported in TVS
showed a statistically significant differ-
ence (5.23�1.05 mm vs 4.5�1.2 mm),
respectively. A large uterine niche was
identified in 54.4% (99 out of 182) of
uterine tissue samples compared to
34.7% (58 out of 167) in TVS reports,
with a statistically significant difference
(P¼.03). As indicated in Table 2, the
mean RMT was 4.28�2.71 mm in uter-
ine tissue samples (range: 0e25 mm)
and 7.68�3.09 mm in TVS reports
(range: 2.8e24 mm), demonstrating
a statistically significant difference
(P<.001). The average AMT in the
uterine tissue samples was found to be
significantly lower than the values re-
ported in the TVS findings (16�5.03 vs
17.08�4.53) (P<.001). The comparison
of primary outcomes between the TVS
reports and the findings from the hys-
terectomy is presented in Table 2.

The ultrasound demonstrated a high
sensitivity of 91.4% and a PPVof 95.8%,
indicating strong accuracy in detecting
internal niches. However, its specificity
was moderate at 73.1%, and the NPV
was relatively low at 55.9%, suggesting
limitations in ruling out the absence of
internal niches. Overall, while ultra-
sound is reliable for confirming the
presence of a niche, its ability to exclude
it is less certain (Table 3).

Additionally, the secondary objective
of the study aimed to assess the rela-
tionship between the presence of niches
(internal, external, and bidirectional) in
the uterine tissue samples and the
number of previous CDs, as outlined in
Table 4.

The results reveal that an increased
number of CDs is significantly associated
with a higher likelihood of having a
bidirectional niche, with each additional
CD increasing the odds by a factor of
3.020. In contrast, the associations with
internal and external niches were not
rity de ClinicalKey.es por Elsevier en abril 30, 
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TABLE 2
The comparison of cesarean scar parameters reported by ultrasound and
observed after hysterectomy

Variable
Ultrasound
(n¼200)

Hysterectomy due to
AUB (n¼200) P valuea

Presence of niche, n (%)

Internal niche 166 (83) 90 (45) .008a

External niche 0 8 (4)

Bidirectional 1 (0.5) 84 (42)

No 33 (16.5) 18 (9)

Internal niche height, mm

Min-max 2e11 2e19 .007c

Mean�SD 4.5�1.2 5.23�1.05

External niche height, mm

Min-max 8b 2e11 .65

Mean�SD 8b 6.8�1.3

Niche classification, n (%)

Large 58 (34.7) 99 (54.4) .03

Small 109 (65.3) 83 (45.6)

RMT, mm

Min-max 2.8e24 0e25 <.001c

Mean�SD 7.68�3.09 4.28�2.71

AMT, mm

Min-max 6e29 7.5e30 <.001c

Mean�SD 17.08�4.53 16�5.03

AMT, adjacent myometrial thickness; AUB, abnormal uterine bleeding; N, number; RMT, residual myometrium thickness; SD:
standard deviation.

a McNemar’s test; b The external niche was observed on ultrasound in only 1 patient; therefore, reporting the minimum-
maximum range or mean (SD) was not feasible; c Paired t test.
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statistically significant, although there
was a marginal trend towards increased
odds of internal niches with more CDs.
TABLE 3
Sensitivity, specificity, PPV, and
NPV of ultrasound in detection of
internal niche

Metric Value (%)

Sensitivity 91.4%

Specificity 73.1%

PPV 95.8%

NPV 55.9%

PPV, positive predictive value; NPV, negative predictive
value.
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Comment
Principal findings
This study aimed to compare niche (in-
ternal, external, and bidirectional)
prevalence, measurements, and classifi-
cation between TVS reports and uterine
tissue samples of patients who under-
went hysterectomy due to AUB. To the
best of our knowledge, this study repre-
sents the first comprehensive investiga-
tion into the existence, prevalence, and
characteristics of each type of niche. The
comparison of niche detection between
TVS and uterine tissue samples revealed
notable disparities. Specifically, TVS
detected niches in 83.5% of patients,
whereas uterine tissue samples identified
niches in 91% of cases. The identifica-
tion of a single bidirectional niche
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through TVS, as opposed to the 42%
found in tissue samples, and the obser-
vation of external niches missed by TVS
in 4% of tissue samples underscores the
importance of focusing on the outer
border of the uterocervical junction to
prevent underestimation.

Results in the context of what is
known
According to the results of the previous
studies, the exact prevalence of niche
following CD is unknown, but in various
studies, it has been detected in 11% to
84% of womenwho have undergone one
or more CD.13,15e17 This discrepancy
could potentially be attributed to differ-
ences in definitions, levels of awareness,
and methodologies employed.29 Studies
pertaining to the frequency and ultra-
sonographic characteristics of CS niches
primarily concentrate on a defect within
the internal border of the uterus, seeking
a hypoechoic lesion within the CS to
evaluate niche measurements.7,29,30

Nevertheless, CS can be linked to an
external or bidirectional niche that has
not received adequate attention in
existing literature. In a previous study,
authors have introduced the concepts of
internal, external, and bidirectional
(hourglass) niches that can lead to
decreased RMT and an elevated risk for
subsequent pregnancies.25 It is crucial to
distinguish an external niche from the
natural curvature of the isthmocervical
junction. An external convexity aligned
with an internal concavity, with the latter
contributing to the formation of the in-
ternal cervical os, signifies this differen-
tiation. The convergence of these 2 arcs
implies that the isthmocervical junction
shares a similar thickness with the AMT
(Figure 3, A and B). Conversely, the
presence of an external niche is charac-
terized by an acute-angled defect in the
outer border of the uterus. This defect
may be obscured by adhesions at the
bladder-uterus interface, which can
complicate the accurate assessment and
detection of the external niche in some
patients25 (Figure 3, D and E).

In 2019, comprehensive guidelines were
introduced for assessing niche measure-
ments, including length, depth, RMT,
width, and AMT.7 In our study, the mean
can Journal of Obstetrics & Gynecology 373.e7
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TABLE 4
Multinomial logistic regression of the effects of frequency of cesarean deliveries on the formation of niches

Niche_exista B Std. error Wald df Sig. Exp (B)

95% confidence interval for exp (B)

Lower bound Upper bound

Internal niche

Intercept 0.416 0.679 0.376 1 0.540

Number of CDs 0.851 0.438 3.773 1 0.052 2.341 0.992 5.523

External niche

Intercept �1.525 0.999 2.330 1 0.127

Number of CDs 0.691 0.590 1.371 1 0.242 1.996 0.628 6.351

Bidirectional niche

Intercept �0.175 0.695 0.063 1 0.801

Number of CDs 1.105 0.441 6.277 1 0.012 3.020 1.272 7.168

CDs, cesarean deliveries.

a The reference category is no niche.
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height of the internal niches observed in
tissue samples (5.23�1.05 mm) was
significantly greater than that reported by
TVS (4.5�1.2 mm). Additionally, large
niches were more frequently observed in
uterine tissue samples (54.4%) compared
to TVS reports (34.7%), with the differ-
ence being statistically significant. RMT
and AMTwere also found to differ signif-
icantly between the 2 methods. The mean
RMTwas 4.28�2.71mm in tissue samples
compared to 7.68�3.09 mm in TVS re-
ports. Similarly, AMT was significantly
lower in tissue samples (16�5.03 mm)
than in TVS reports (17.08�4.53 mm).
The discrepancies in niche prevalence and
measurements between TVS reports and
gross tissue samples may stem from the
failure to adequately assess the outer ute-
rocervical border and the potential over-
sight of external and bidirectional niches
during TVS evaluations. This limitation
can lead to an underestimation of niche
prevalence within the study population.
Furthermore, the presence of external or
bidirectional niches obscured by fibrotic
tissuemay bemisclassified as RMT in TVS
assessments. In contrast, when examining
gross specimens, the fibrotic tissue can be
excised, revealing the formation of niches
along the outer uterine border. This pro-
cess results in a higher detection rate of
niches and a corresponding reduction in
the incidence of RMT. As illustrated in
Figure 5, these niches have the potential to
373.e8 American Journal of Obstetrics & Gynecol
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reduce RMT to less than 1 mm or even to
zero even in patients who had only 1 pre-
vious CD, posing significant risks in sub-
sequent pregnancies.
The association between the presence

of niches and the number of previous
CDs was also investigated. Consistent
with previous studies suggesting an
increased risk of niche formation with a
higher number of CDs,31,32 our findings
reveal a significant association between
the number of previous CDs specifically
with bidirectional niches. Additionally,
our research revealed that among pa-
tients with a history of one CD, 23.3%,
25%, and 35.7% displayed internal,
external, and bidirectional niches,
respectively. These findings align with a
2014 prospective cohort study by van der
Voet et al, which reported a scar niche
incidence of 62% following a single
CD.31 This indicates that while multiple
CDs are notably associated with bidi-
rectional niche formation, the impact of
a solitary CD on niche development
warrants further investigation.

Clinical implications
The results of this study underscore
significant implications for clinical
practice. It is crucial to not only focus on
internal niches but also consider external
and bidirectional niches to prevent
overestimation of RMT, as lower RMT
levels are linked to increased risks in
ogy APRIL 2025

g@gmail.com) en National Library of Health and Social Secu
se permiten otros usos sin autorización. Copyright ©2025. El
subsequent pregnancies. Additionally,
while previous research has shown a
correlation between the number of CDs
and niche formation, it is important to
note that even a single CD can lead to
niche formation and the development of
an hourglass-shaped CS with an RMTof
less than 1 mm. Therefore, emphasis
should be placed on patient education
and the avoidance of unnecessary CDs.

Research implications
Niche formation is a significant area of
interest that warrants further investiga-
tion. Although internal niches have been
the focus of previous studies, the forma-
tion and progression of external and
bidirectional niches remain poorly un-
derstood. Future research should specif-
ically examine these niches in gross
specimens to enhance our understanding
of their characteristics and implications.

Strengths and limitations
This study directly compares TVS find-
ings with uterine tissue samples, offering
a comprehensive evaluation of niches in
200 women. It meticulously measures
niche height, RMT, and AMT, intro-
ducing external niches and hourglass
CSs. While the study provides novel
insights, it has several limitations that
should be acknowledged. First, the
choice of conducting the study within a
single hospital setting may limit the
rity de ClinicalKey.es por Elsevier en abril 30, 
sevier Inc. Todos los derechos reservados.
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FIGURE 5
Hourglass cesarean scar with zero residual myometrial thickness

In the hourglass cesarean scars in patients with only 1 prior cesarean delivery, the upper and lower segment of the myometrium are shown with stars. A,
Residual myometrial thickness is less than 1 mm. B, Residual myometrial thickness is zero. C, A thin serosal layer accompanied by fibrotic tissue is the
sole connection between the upper and lower segments, resulting in a residual myometrial thickness of zero.

ajog.org GYNECOLOGY Original Research
generalizability of our findings. The re-
sults may not fully represent the broader
population or different clinical settings,
which could affect the external validity
of the study. Second, our study popu-
lation was selected from patients pre-
senting with AUB, a symptom that is
also associated with the presence of a CS
niche. This selection criterion could
introduce a confounding bias, poten-
tially leading to an overestimation of the
prevalence of niche in our study. This
limitation highlights the need for
caution when interpreting the preva-
lence data and suggests that future
studies should consider including a
more diverse patient population,
including those undergoing hysterec-
tomy for non-AUB indications, to pro-
vide a more balanced understanding of
niche prevalence. These limitations
should be considered for future research
to improve diagnostic accuracy and
niche management.

Conclusion
While repeated CDs are associated with
an increased risk of niche formation, it is
important to note that a niche can
develop after just one CD. When
Descargado para Daniela Zúñiga Agüero (danyzua
2025. Para uso personal exclusivamente. No 
examining niches, it is essential to
explore the presence of external or
bidirectional niches, in addition to in-
ternal niches, as these can reduce resid-
ual myometrial tissue and raise the risk
of complications in subsequent
pregnancies.

Ethical consideration
In this study, ethical approval was
initially obtained from the Ethics
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ical Sciences (Code: 1401.267
IR.IUMS.FMD.REC.). Before con-
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tions regarding the study objectives,
confidentiality of collected information,
and voluntary participation were pro-
vided to the patients. Patients entered
the study after giving informed
consent. n
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