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Abstract: Background: In recent decades, there has been a notable rise in the prevalence of
caesarean sections, which has been accompanied by a concomitant increase in the incidence
of long-term complications, including the occurrence of isthmocele. This anatomical
alteration has been associated with symptoms such as abnormal uterine bleeding (AUB),
chronic pelvic pain, and secondary infertility. On the other hand, chronic endometritis (CE),
characterised by the infiltration of plasma cells into the endometrium, is also associated
with infertility and repeated implantation failures. Given the coincidence of symptoms
between these two conditions, the question arises as to whether there is an association
between isthmocele and CE. Objective: This systematic review and meta-analysis aim
to examine the association between isthmocele and CE and to assess its potential clinical
implications. Methods: A systematic literature search was conducted in Medline, Embase,
and Cochrane CENTRAL up to February 2025. The inclusion criteria were studies involving
histopathological findings in isthmocele. The results of the meta-analysis incorporated
observational studies and trials to evaluate the prevalence of CE in women with isthmocele,
as well as the odds ratios (OR) for CE in isthmocele compared to women without isthmocele,
and for CE in isthmocele with AUB compared to women without AUB. Results: A total
of seven studies were included in the systematic review, comprising 976 women in the
systematic review and 876 women in the meta-analysis. The pooled prevalence of CE in
women with an isthmocele was 40% (95% CI: 24–58%). Here, the risk of CE was threefold
higher in the presence of an isthmocele as compared to its absence (OR = 3.01; 95% CI:
1.02–9.03). Furthermore, the risk of CE was further increased in women with AUB and
isthmocele compared to those without AUB (OR = 6.33, 95% CI: 1.94–20.67). Conclusions:
CE and isthmocele are both under-diagnosed and poorly understood conditions. The high
prevalence of CE in isthmocele indicates a substantial clinical burden. Specifically, women
with AUB and isthmocele exhibit a six-fold higher risk of developing CE. These results
underscore the importance of recognising isthmocele as a significant risk factor for CE,
particularly in women presenting with isthmocele-associated AUB. Further research is
warranted to elucidate the underlying mechanisms and to develop targeted interventions
for the prevention and management of CE in this population.
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1. Introduction
Given the significant increase in caesarean section rates over the past decade, isthmo-

cele has been observed as a common long-term complication associated with subsequent
gynecologic comorbidities [1–3]. The prevalence of isthmocele in patients after caesarean
section has been documented to range from 24% to 80%, with a significant negative impact
on global health [3–5].

Isthmocele has been associated with a variety of symptoms, including abnormal
uterine bleeding (AUB), chronic pelvic pain, and secondary infertility [1,6]. An association
between the development of an isthmocele and suturing has been identified as a possible
risk factor. Vacon-Marceau et al. (2017) found that the double-layer closure technique could
be linked to better integrity of the lower uterine segment in later pregnancies [7]. Di Siezio-
Sardo et al. (2017) found no major differences in defects between single-layer and double-
layer closure after caesarean section, but noted a thinner residual myometrium in single-
layer cases [8]. A study by Alper et al. in 2024 suggests that the parallel layer technique
may reduce isthmoceles and increase the thickness of the residual myometrium [9].

A significant impact of isthmocele on reproductive outcomes has been observed,
particularly in assisted reproductive technology, where affected women have lower implan-
tation, clinical pregnancy, and live birth rates [10–12]. In this regard, several mechanisms
have been postulated to explain the contribution of the isthmocele to secondary infertil-
ity. Anatomical disruption caused by the scar defect may lead to the accumulation of
intrauterine fluid (e.g., mucus or blood), which may impede sperm transport and embryo
implantation. Furthermore, fibrosis and impaired healing at the scar site may result in
altered uterine contractility [13,14], thereby interfering with the positioning and transfer
of the embryo [15,16]. At the molecular level, microbial imbalance, chronic inflammation,
and local immune dysfunction within the scarred area may lead to impaired endometrial
receptivity and contribute to a hostile environment for implantation [10,12,13].

Chronic endometritis (CE) is defined as a persistent inflammation of the endometrium
characterised by the infiltration of plasma cells [17,18]. Although often asymptomatic, CE
has been increasingly recognised as a factor contributing to abnormal uterine bleeding,
infertility, and recurrent implantation failure [18–20]. The definition and diagnostic criteria
for CE vary across studies. However, the presence of CD138-positive plasma cells in the
endometrial stroma is most commonly used as the primary histological marker [21–23].

Although there has been progress in the understanding of the immunological basis of
CE, the precise mechanisms by which chronic inflammation alters endometrial receptivity
are incompletely characterised, particularly the impact of the isthmocele on the endometrial
immune system. Clinical overlap in symptoms such as abnormal uterine bleeding, pelvic
pain, and infertility observed in both isthmoceles and CE raises important questions
regarding a possible pathophysiological link between the two conditions. Given the rising
occurrence of caesarean scar defects and the mounting evidence for the role of CE in
reproductive health, it is imperative to explore this association. Nevertheless, only a limited
number of studies have systematically investigated this association.

This systematic review and meta-analysis aims to evaluate the association between
isthmocele and CE and to assess its potential clinical implications.
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2. Materials and Methods
2.1. Registration of Protocols

The protocol was registered in the Prospective International Registry of Systematic
Reviews, PROSPERO (registered number CRD CRD420251011611). The guidelines for the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) have been
used [24].

2.2. Search Strategy

To identify potentially relevant publications on the topic, two main search concepts
were developed: (1) chronic endometritis and (2) isthmocele. A search strategy was de-
signed and investigated in MEDLINE, Embase, CENTRAL, Cochrane Database of System-
atic Reviews, and Scopus. In addition, registered trials were searched on clinicaltrials.gov. A
medical librarian specialist (T.K.) developed an initial search strategy in Medline and tested
it against a list of core references to ensure key publications were included. After refinement,
the information specialist set up the search strategy for each information source based
on database-specific index terms and free text. The free text search included synonyms,
acronyms, and similar terms. The search was finalised on 3 February 2025. The results were
deduplicated using the automated deduplication tool of Deduklick [25]. Screening, data
extraction, and study assessment was performed in the screening tool Covidence.

2.3. Inclusion and Exclusion Criteria

Studies were independently assessed for inclusion using Covidence software (www.
covidence.org) [26] by the investigators AV and VV. The eligibility was based on original
articles revealing the association between isthmocele and CE. We excluded trials with an
inadequate design.

2.4. Data Extraction

The extracted data were independently summarised and reviewed by two investiga-
tors (AV and VV). Primary variables of interest included study population characteristics
such as patient age, number of CS, presence of isthmocele and CE, methods and parameters
used to diagnose CE, AUB, secondary infertility, residual myometrial thickness (RMT),
presence of endometriosis, and any further interventions. Disagreements were discussed
and resolved by consensus. The results are shown in Table 1.

2.5. Quality Assessment

The Newcastle–Ottawa scale (NOS) was utilised to evaluate the quality of the indi-
vidual studies [27]. Three parameters were considered for the individual study scoring:
subject selection (0–4 stars); comparability (0–2 stars); and study outcome (0–3 stars). The
scoring was composed as follows: good quality (=3 or 4 stars in the selection domain
AND 1 or 2 stars in the comparability domain AND 2 or 3 stars in the outcome/exposure
domain); fair quality (=2 stars in the selection domain AND 1 or 2 stars in the comparability
domain AND 2 or 3 stars in the outcome/exposure domain); and poor quality (=0 or 1 star
in the selection domain OR 0 stars in the comparability domain OR 0 or 1 stars in the
outcome/exposure domain). All the studies included were reviewed by AV and CB to
independently assess the risk of bias. Disagreements were resolved by consensus. Scoring
was conducted according to the terms listed in Table 2.

2.6. Data Synthesis

The primary outcome investigated the pooled prevalence of CE in women with isthmo-
cele. Further, pooled ORs for CE were calculated in women with and without isthmocele,

clinicaltrials.gov
www.covidence.org
www.covidence.org
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as well as in women with and without AUB and isthmocele. All the statistical analyses
were performed with the “metaphor” function of the R software, version 4.4.3 (R Core
Team, Vienna, Austria, 2013). Heterogeneity was examined using Cohen’s Q statistic and
the I2 statistic. In the presence of high heterogeneity, random-effects models were used.

3. Results
3.1. Results of the Systematic Review

A total of 218 studies were identified by searching the databases. After screening the
abstracts and the full text of the study topic, 10 studies remained. However, we excluded 4
of these studies as they did not fit our predetermined inclusion criteria. One study was
added manually. Therefore, we included 7 articles in the systematic review (Figure 1).

Figure 1. PRISMA flow chart. Flowchart of the bibliography search and selection process. * Consider,
if feasible to do so, reporting the number of records identified from each database or register searched
(rather than the total number across all databases/registers). ** If automation tools were used, indicate
how many records were excluded by a human and how many were excluded by automation tools.

3.2. Study Characteristics

The characteristics of the study populations are summarised in Table 1. Two studies
were prospective, and the remaining five studies were retrospective. All the studies were
conducted in Asia and were published between 2019 and 2024. A total of 976 women were
included in the review. A total of 876 women (89.8%) were eligible for the quantitative
analysis. Study sample sizes varied from 16 to 501 patients. The methodological quality of
the studies was rated as good for three studies [28–30], poor for another three [31–33], and
one study was rated as fair [34] (Table 2).
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Table 1. Review of the literature on the association of CE and isthmocele.

First Author,
Year of

Publication
Study Design Total Study

Population

Number of
Participants
of Interest

(Total)

Number of
Participants in
Control Group

(Total)

Age (y) Mean
SD or Median

Age (y) Mean
SD or Median

(Control Group)
Parameters

Chronic
Pain/Pelvic Pain

Associated

Infertility
Associated

(Number/Total)

Endometriosis
Associated

(Number/Total)

Antibiotic
Therapy

Glukhov E. Yu.
et al., 2019 [31]

prospective
observational
incomparable

study

50 (CSD) 26/50 (CE) 24/50 (non CE) 33.5 32.0

CE group:
14/26

Non CE group:
6/24

NM

CE group:
15/26

Non CE group:
9/24

CE group:
10/26

Non CE group:
8/24

Yes
Most patients

received
intraoperative
intravenous

Amoxiclav (92%)
or ceftriaxone

(8%); in cases of
severe CE,

antibiotics were
continued for up

to 5 days.

Higuchi et al.,
2022 [32]

retrospective
case-control

study
84

63 (CSS)
Secondary
infertility,

LSK repair of
CSD

21 (non-CSS)
Underwent HE,
with a history of

CS

35.9 ± 3.3 43.6 ± 3.3

CD138, CD3, CD20, CD56,
CD 68, CD138, MPO,

Tryptase
CD138

significantly higher in the
CSS group

CD138+ plasma cells in 5
HPFs within 2500 µm

from cavity side of CSD
CD3, CD20, CD68,

tryptase was significantly
lower in the CSS group

NM

63/63
(Secondary

infertility was
inclusion
criteria)

NM no

Yang et al.,
2021 [33]

case-control
study 16 9/16 (CS with

CSD)
7/16 (vaginal

delivery) 32.2 ± 3.5 33.8 ± 3.1

the MIP-1alpha,
SDF-1alpha, IL-27,

IL-1beta, IL-2, IL-4, IL-5,
IP-10, IL-6, IL-7, IL-8,

IL-10, Eotaxin, IL-12p70,
IL-13, IL-17A,

IL-31, IL-1RA, RANTES,
IFN-γ, GM-CSF, TNF-α,

MIP-1β, IFN-
α, MCP-1, IL-9, TNF-β,

GRO-α, IL-1α, IL-23,
IL-15, IL-18, IL-
21, and IL-22

NM 16/16 NM NM

Nobuta et al.,
2022 [34]

retrospective
case-control

study
201 38 (CSS) 163 (Non-CSS) 38 37

CD138, TNF-α, IL-1β
≥1 CD138+ plasma cell
per 10 HPFs (random

fields) only in
endometrial stroma

TNF-α (pg/mL): 0.88
(CSS), 0.15 (non-CSS)

IL-1β (pg/mL):
17 (CSS), 10 (non-CSS)

NM 201/201 51/73 (only from
the CSS group) No
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Table 1. Cont.

First Author,
Year of

Publication
Study Design Total Study

Population

Number of
Participants
of Interest

(Total)

Number of
Participants in
Control Group

(Total)

Age (y) Mean
SD or Median

Age (y) Mean
SD or Median

(Control Group)
Parameters

Chronic
Pain/Pelvic Pain

Associated

Infertility
Associated

(Number/Total)

Endometriosis
Associated

(Number/Total)

Antibiotic
Therapy

Wei et al., 2022
[28]

retrospective
study using
propensitiy

score
matching

501 170 (CSS) 331 34.9 ± 4.3 34.98 ± 4.9

CD138
CE defined by any of the
following: (1) >1 plasma

cell per HPF, (2) >5 plasma
cells per HPF, (3) >1

plasma cell per section,
(4) >1 plasma cell per

10 HPFs, or (5) plasmacyte
density index ≥ 0.25.

NM NM NM NM

Wang et al.,
2024 [29]

retrospective
case-control

study

155 with CSD
(69 AUB, 86

without AUB)

30 (AUB after
PSM)

30 (non AUB
after PSM) 37.6 ± 2.6 35.9 ± 4.6

CD138, CD 31
≥1 CD138+ plasma cell

per HPFc
NM 4/15 (AUB)

2/9 (Non-AUB)
Yes

not descriptive

Zhang et al.,
2024 [30]

retrospective
case-control

study
64 44 (CSS) 20 (CS with

TLH) 30.0 ± 4.3 30.25 ± 4.8

CD138
CE defined as ≥1 CD138+

plasma cell per HPF in
10 HPFs. Mild CE:

1 cell/HPF; Severe CE:
≥2 cells/HPF.

5/44(CSS) 7/44 (CSS) NM NM

Table 2. Newcastle–Ottawa quality assessment form for cohort studies.

Selection Comparability Outcome

First Author, Year of
Publication

Representativeness
of Exposed

Cohort

Selection
of Non-Exposed

Cohort

Ascertainment
of Exposure

Outcome of
Interest

Not Present at
Study Start

Comparability of Cohorts on
the Basis of the Design or
Analysis Controlled for

Confounders

Assessment
of Outcome

Sufficient Length of
Follow-Up

for Outcomes
to Occur

Adequacy of
Follow-Up of

Cohorts
Total Quality

Assessment

Glukhov E.Yu. et al.,
2019 [31] ⋆ - ⋆ - - - ⋆ ⋆ (4/8) poor

Higuchi et al., 2021 [32] ⋆ - ⋆ - - - - - (3/8) poor

Yang et al., 2021 [33] ⋆ - - - - - - - (1/8) poor

Nobuta et al., 2022 [34] ⋆ - ⋆ - ⋆ ⋆ ⋆ ⋆ (6/8) fair

Wei et al., 2022 [28] ⋆ ⋆ ⋆ - ⋆ ⋆ ⋆ ⋆ (7/8) good

Wang et al., 2024 [29] ⋆ ⋆ ⋆ ⋆ ⋆ ⋆ - ⋆ (7/8) good

Zhang et al., 2024 [30] ⋆ - ⋆ ⋆ ⋆ ⋆ - ⋆ (7/8) good
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There was variation in the diagnostic approach to CE across the studies. Four studies
diagnosed CE using immunohistochemical staining for CD138-positive plasma cells, while
two studies did not clearly define their diagnostic criteria [29,30]. One of these focused on
the association between CD138 and isthmocele, while the other explored the correlations
between intrauterine microbiota and inflammatory markers [33]. One study diagnosed CE
based on hysteroscopic criteria, with histopathology performed only in unclear cases [31].

Some 5 of the 7 included studies directly examined the presence of CE in women with
caesarean scar defects. The reported prevalence of CE in this population ranged from 24%
to 79.5%.

All the studies that utilised immunohistochemical staining found an increased pres-
ence of CD138-positive plasma cells in the isthmocele group. These findings support the
hypothesis that isthmocele may act as a structural and immunological niche promoting
low-grade chronic inflammation in the endometrium (Figure 2).

Figure 2. A balanced uterine immune cell environment—involving uNK cells, T cells, macrophages,
and dendritic cells—is essential for proper endometrial receptivity. This balance may be disrupted in
cases of isthmocele through similar mechanisms. Such imbalances may lead to implantation failure
and infertility. Original, created with Biorender.com.

3.3. Results of the Meta-Analysis

A meta-analysis of 5 studies [28–31,34] involving 876 women was conducted to evalu-
ate the association of chronic endometritis and isthmocele.

3.4. The Pooled Prevalence of CE in Isthmocele

Five studies were eligible for analysis of the prevalence of CE in patients with an
isthmocele. The overall prevalence was 40% (95% CI: 24–58%). The test for heterogeneity
showed significant heterogeneity between the studies (I2 = 95, p < 0.01) (Figure 3).
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Figure 3. Pooled global of CE in patients with isthmoceles Pooled prevalence of CE in patients with
isthmoceles [25–28,31]. Forest plot of proportions and 95% confidence intervals (CIs) for studies
evaluating the prevalence of CE in patients with isthmocele. The blue squares for each study indicate
the proportion; the size of the boxes indicates the weight of the study; and the horizontal lines indicate
the 95% CI. Data in bold and pink diamonds represent the pooled prevalence for CE and 95% CI.
Overall estimates are shown in the fixed and random-effects models.

3.5. The Risk of CE in Isthmocele

A total of three studies were selected for analysis in order to determine the risk of CE
in women patients with an isthmocele compared to women without an isthmocele. The
analysis yielded a threefold elevated risk of CE in patients with an isthmocele compared
to those without. The presence of an isthmocele was found to be significantly associated
with a higher risk of CE than its absence (OR = 3.01; 95% CI: 1.02–9.03). The heterogeneity
observed in this analysis was I2 = 78%, p < 0.01 (Figure 4).

Figure 4. The risk of CE in isthmocele [25,26,31]. Forest plot of proportions and 95% confidence
intervals (CIs) for studies evaluating the risk of CE in patients with and without isthmocele. Overall
estimates are shown in the fixed and random-effects models.

3.6. The Risk of CE in AUB and Isthmocele

Two studies were selected to analyse the risk of CE in women with AUB and isthmocele
compared [29,30] to women with AUB without isthmocele. The analysis demonstrated
that the probability of CE in the presence of AUB was found to be six-fold higher than in
the absence of AUB and isthmocele (OR = 6.33, 95% CI: 1.94–20.67). Heterogeneity was
observed in this analysis (I2 = 0%, p < 0.01) (Figure 5).
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Figure 5. The risk of CE in AUB and isthmocele [26,27]. Forest plot of proportions and 95% confidence
intervals (CIs) for studies evaluating the risk of CE in AUB in patients with and without isthmocele.
Overall estimates are shown in the fixed and random-effects models.

4. Discussion
The aim of this systematic review and meta-analysis was to evaluate the associa-

tion between isthmocele and CE. To our knowledge, this is the first meta-analysis to
assess the pooled prevalence of CE in isthmocele and the risk for CE in women with and
without isthmocele.

Our study revealed the following important findings: First, the overall pooled preva-
lence of CE in isthmocele is approximately 40%. Second, the prevalence of CE in the
presence of isthmocele is approximately three times higher than that in those without
isthmocele (OR = 3.01; 95% CI: 1.02–9.03). Finally, the prevalence of CE is even higher in
women with isthmocele-associated AUB (OR = 6.33, 95% CI: 1.94–20.67).

Despite the high clinical relevance of isthmocele and CE, the quality of studies on this
topic is poor. There were three studies of good quality [23–25], three of poor quality [26–28],
and one of fair quality [30]. Including a control group is essential for an objective assessment
of the association studied.

Our results support a strong association between CE and isthmocele. By infiltrating
the endometrial stroma, plasma cells secrete cytokines that are involved in the immune
response during wound healing [35]. Consequently, an unbalanced immune response
can lead to chronic inflammation, which may contribute to the formation of an isthmo-
cele [16,30]. This hypothesis is further substantiated by the observation of an increase in
the expression of inflammatory cytokines (Figure 2), which has led to its classification as a
chronic disorder. This is evidenced by the study by Zhang et al. in 2024, who found CE
in 79.6% of patients with isthmocele, but only in 25% of women without isthmocele [30].
These findings are consistent with those reported by Wei et al., 2022 [28] who observed an
association between CE and isthmocele in patients with infertility. The results obtained
in this study demonstrate the high prevalence of CE and the association with isthmocele
(OR = 3.01; 95% CI: 1.02–9.03).

The major clinical symptom of isthmocele is considered to be abnormal menstrual and
uterine bleeding. One hypothesis suggests that menstrual blood is retained and secreted
intermittently, as a result of alterations in the contractility of the uterine musculature [13,14]
or extravasation of blood from fragile vessels [15,36]. Morris et al. hypothesises that
adenomyosis or endometriosis in the niche could lead to local blood production and
consequently fluid accumulation [37]. Inflammation and capillary structural integrity have
been identified in numerous scientific studies as factors contributing to the development
of erosions and bleeding [38]. Our results confirm that individuals with AUB have a
significantly increased risk of CE (OR = 6.33, 95% CI: 1.94–20.67).

Endometriosis is defined as a pathological condition characterised by the presence of
endometrial tissue in locations other than those typically associated with its normal loca-
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tion [39]. However, endometriosis is often accompanied by an isthmocele. Endometriosis
can be a cause of infertility due to chronic inflammation and anatomical changes caused
by adhesions [40]. A retrospective study by Gulz et al. found that 27% of patients with
isthmocele who underwent laparoscopic resection had endometriosis [40]. Conversely,
Nobuta et al. observed a higher incidence of endometriosis in patients with infertility
associated with isthmocele (70%) [34].

Endometrial microbial disease, a topic of importance in the field of reproductive health
research, has seen a significant increase in research activity in recent years [22,41]. This
condition is typified by a considerable imbalance in the composition of the microbiome
within the female reproductive system, accompanied by persistent inflammation [42].
Hsu et al. [43] reported bacterial colonisation of the isthmocele in women with secondary
infertility. Yang et al. [33] found that alteration of the uterine microbiota in patients with
isthmocele may be closely related to local inflammation, reinforcing the established associ-
ation between CE and isthmocele. Inflammatory cytokines and their role in endometrial
stromal lesions have been studied in relation to the process of chronic uterine inflamma-
tion [17,21]. Tortorella et al. and Nobuta et al. demonstrated that levels of TNF-α and IL-1β
are elevated in women with isthmocele [34,44].

The prevalence of these conditions and their impact on reproduction have become
increasingly prominent subjects of research in recent decades. The absence of a standardised
definition and diagnostic criteria for CE complicates research in this field. CE is daignosed
by immunohistochemical staining of the CD138 cell marker, which is more sensitive and
accurate than hematoxylin-eosin staining. No consensus exists on the specific plasma cell
threshold required to diagnose the disease [41,45].

One of the aspects that has been most extensively debated is the approach to CE. The
primary treatment modality is oral antibiotics, with doxycycline being the most preva-
lent first-line regimen, administered at a dose of 100 mg twice daily for a duration of
14 days [23,46]. Combinations of medications have been utilised within the domain of
alternative medicine, including the administration of ciprofloxacin 500 mg once or twice
daily, in conjunction with metronidazole 500 mg once a day for a duration of two weeks [47].
However, in cases where resistance has been identified or where specific microbiological
findings have been documented, targeted regimens have been prescribed. In cases of
recurrent implantation failure and resistance to CE, intrauterine infusion of antibiotics,
guided by an antibiogram, has been successfully trialled, achieving clinical pregnancies
in a number of cases [48]. The therapeutic regimen should be personalised, taking into
account aetiological factors and clinical contexts, particularly in women with reproductive
dysfunction or undergoing assisted reproductive procedures. However, it is imperative
to consider that the persistence rate of CE after three cycles of oral antibiotics is estimated
at approximately 25%. Consequently, further reflection is required on the potential for
antibiotic resistance in the future [48].

The optimisation of diagnostic criteria and validation of treatment for CE in terms of
clinical outcomes, preferably in the context of randomised trials, are recommended [49].
Given the prevalence and severity of CE, future randomised controlled trials are needed.
Future investigations should focus on elucidating the precise pathophysiological mecha-
nisms driving the development of CE in the presence of isthmocele. This includes exploring
the role of inflammation, altered uterine hemodynamics, and the impact of specific surgical
techniques. Additionally, the development of targeted interventions, including optimised
surgical approaches and pharmacological therapies, is essential for the prevention and
effective management of CE. Ultimately, improving our understanding of this complex
relationship will lead to enhanced patient outcomes and a reduction in the morbidity
associated with caesarean scar defects.
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Our findings emphasise the necessity for public health initiatives to reduce the preva-
lence of unnecessary caesarean sections, given the well-documented long-term risks associ-
ated with the formation of isthmocele and, consequently, CE. Such conditions have the ca-
pacity to impact patients’ quality of life and compromise their future reproductive function.

Even though our study strictly followed the recommendations to provide high-quality
summary reports of evidence, some limitations are evident. First, the number of the
included studies was limited, and the quality of these studies was poor. Second, the
definition of CE remains unclear, with CD138 predominating as the criterion. Third, the
included studies did not provide detailed information on the surgical technique employed
during caesarean sections, which may be a relevant factor in the development of isthmocele.
Finally, a potential limitation is that none of the included studies accounted for possible
confounding factors such as autoimmune diseases, which are known to be associated with
increased plasma cell infiltration. This may have affected the histological interpretation
of the CE.

Our meta-analysis demonstrates a significant association between isthmocele and CE.
However, the quality and selection of control groups in the included studies represent
a relevant methodological limitation. In accordance with the majority of the existing
literature in this field, many of the studies have small samples, retrospective designs, and
heterogeneous diagnostic criteria, which may impact the robustness of the results. In
this context, this paper calls for the urgent necessity of conducting randomised clinical
trials with well-defined and clinically comparable control groups, in order to facilitate
the establishment of more robust conclusions. Our meta-analysis, therefore, not only
provides preliminary evidence relevant to the topic, but also emphasises the importance of
improving methodological design in future research on this important issue.

In conclusion, this systematic review and meta-analysis highlights the substantial
clinical burden imposed by the high prevalence of CE in women with isthmocele, reveal-
ing that approximately 40% of this population experiences this condition. Notably, our
findings demonstrate a compelling association between isthmocele and CE. Our results
underscore the critical importance of recognising isthmocele as a potential risk factor for
CE, particularly in women with isthmocele-associated AUB. This recognition necessitates a
heightened clinical awareness to facilitate earlier detection and more effective management
strategies. Well-designed prospective randomised controlled trials are essential to accu-
rately assess the efficacy of antibiotic therapy in patients with isthmocele, considering the
limited availability and poor quality of the current data.
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