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~—ABSTRACT

Introduction: The present study has discussed the increasing prevalence of isthmocele, which is related
to growing cesarean sections. It is also due to enhanced diagnostics, which includes transvaginal ultrasound
(TVUS) and magnetic resonance imaging (MRI) that significantly affects women's reproductive health
and quality of life. Management differs by defect size, from hysteroscopic to laparoscopic repair, which also
highlights the necessity for standardized protocols.

Aims and objective: To evaluate the efficacy and safety profile of vaginal surgery and hysteroscopic
electric resection in the management of post-cesarean section isthmocele.

Methods: This systematic review analyzed the efficacy and safety of vaginal surgery and hysteroscopic
electrotomy for managing post-cesarean section isthmocele. Relevant studies were identified from PubMed,
Embase, Cochrane Library and Web of Science using terms like "cesarean scar”, "isthmocele” and
"hysteroscopic electrotomy”. We conducted the present review using a PRISMA flowchart, which resulted
in the inclusion of eight studies after screening and eligibility assessment.

Results: The hysteroscopic method consistently shows a lower risk compared to the vaginal method, with

Ka pooled risk ratio of 0.71 (95% CI 0.59-0.85), indicating statistical significance. Heterogeneity analysisj
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reveals no significant variability among studies (1> = 0%), suggesting consistent results. Additionally,

~

the hysteroscopic group outperforms the vaginal group in efficacy for diverticulum recovery, supporting
hysteroscopy as the more effective approach across both outcomes.

Conclusion: The present study has concluded that the hysteroscopic electric resection was safer and more
efficient in the management of isthmocele among patients who underwent a cesarean section.

-
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INTRODUCTION

everal interrelated factors are likely res-

ponsible for the rising prevalence of

isthmocele, a defect in the uterine wall

which is most commonly caused by ce-

sarean sections (CSs). In particular, the
general trend towards increased cesarean deli-
veries has been one of the major contributors.
The reported range of isthmocele largely varies
from 19% up to 88% in women with a history of
CS and it is even higher in those with multiple
cesarean deliveries (1-4). Increasing rates of CSs
mirror changes in obstetric practice and trends
within society — for example, increased prefe-
rence of surgical delivery for perceived safety
and convenience (5, 6).

Diagnostic methods have evolved. The re-
cent advancements in transvaginal ultrasound
(TVUS) and magnetic resonance imaging (MRI)
make possible the better detection of isthmo-
cele, so it is evident that the prevalence rate ap-
pears to be rising because more cases are de-
tected that may not have been identified before
(7-9). The superior diagnostic ability together
with a growing number of cesarean deliveries

has increased awareness of this clinical entity
known as an isthmocele, thus increasing its per-
ceived prevalence (10, 11).

Clinical management of isthmocele has mul-
tifaceted implications. The patient who suffers
from isthmocele can experience symptoms of
abnormal uterine bleeding, dysmenorrhea, dys-
pareunia and infertility that interfere with their
quality of life (6, 12, 13). As it has been noted
that isthmocele was associated with secondary
infertility, abnormal uterine bleeding and chro-
nic pelvic pain, it should be effectively managed
(5,6, 14).

Management options for isthmocele vary
with the size of the defect and symptomatology.
Small isthmoceles can be effectively managed
with hysteroscopic techniques, which entail
fewer complications and are much less invasive
(15-17). On the contrary, larger defects may war-
rant laparoscopic repair, whereby the diseased
uterine tissue is resected and the remaining
myometrium is sutured together to fortify the
uterine wall, thus minimizing complications such
as uterine rupture with subsequent pregnancies
(3, 15, 18).
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FIGURE 1. Preoperative and postoperative images of transvaginal ultrasound for a case of cesarean scar defect
(CSD) - sagittal view indicating measurements of residual myometrial thickness (RMT) along with the base and
height of the defect before surgery in the left image and after four months of follow-up on the right side
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The surgical approach is very relevant be-
cause the short-term and long-term reproductive
outcome will depend on it for each patient. For
example, laparoscopic repair would be more
recommended for larger isthmoceles for restora-
tion of uterine integrity compared to hystero-
scopic methods, due to residual myometrium
might become thinner (14, 15, 17). Furthermore,
treatment of an isthmocele may be further com-
plicated by concomitant pathology such as en-
dometriosis which may contribute to worsening
the symptoms and complicate the therapy
(6, 14). Other than this, there is no certain crite-
rion set for the diagnosis and treatment of isth-
mocele, which therefore creates a problem
when clinician's management is undertaken.
Even though surgery is prescribed to be neces-
sary, especially for symptomatic cases, different
clinicians carry out different timetables and types
of intervention (19, 20). Thus, there is a call for
further research to find defined protocols that
will ameliorate the outcomes among women af-
flicted with this pathology (10, 11).

This increase in prevalence is linked with the
rise in the rate of CSs and with enhanced dia-
gnostic methodologies. The management of isth-
mocele has very broad clinical implications, as

the spectrum of symptoms impacts women's
quality of life and reproductive health. There-
fore, there is a need for either hysteroscopic or
laparoscopic management in order to address
complications that may be arising with isthmo-
cele and achieve better patient outcomes. A
deeper understanding of this condition in time
will be followed by further research and stan-
dardization of treatment protocol for these
women (19, 20). 4

METHOD

earch strategy

The present systematic review was conducted
by using international databases to find the ana-
lysis of the efficacy and safety profile of vaginal
surgery and hysteroscopic electric resection in
the management of post-cesarean section isth-
mocele. International databases including
PubMed, Embase, Cochrane Library and Web of
Science were explored to find the most relevant
studies for our research. The search terms used
to conduct this study were as follows: “cesarean
scar”, “isthmocele”, “diverticulum”, “hystero-
scopic electrotomy” and “vaginal surgery”. By
using these terms, subject terms and free-text
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FIGURE 2. PRISMA flowchart
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words were combined to optimise search strate-
gies across different databases. This review was
conducted from June 2024 to December 2024,
starting with each database with language restric-
tions set to English.

The PRISMA flowchart outlines the systemat-
ic process of identifying, screening and including
studies in our review. In the identification phase,
58 records were retrieved from databases and
registers, of which 26 were excluded due to du-
plication (n = 10), ineligibility by automation
tools (n = 8) or other reasons (n = 8), leaving
32 records for screening. Additionally, 27 re-
cords were identified from other methods, such
as websites. During the screening phase, 32 re-
cords from the databases were screened, with
eight being excluded because they were
non-English language publications, leaving 24 re-
ports sought for retrieval. For records identified
through other methods, all 27 remaining articles
were sought for retrieval. In the retrieval phase,
14 reports from the databases and 17 from other
methods could not be retrieved, resulting in
10 reports from each source being assessed for
eligibility. During eligibility assessment, six re-
ports from each source were excluded due to
inconsistent data. Ultimately, eight studies were
included in the review (four from databases and
four from other methods). This flowchart high-
lights the rigorous methodology used to ensure
the inclusion of high-quality, relevant studies
while transparently documenting the reasons for
exclusion at each stage (Figure 2).

Eligibility criteria
Studies of female patients who were diagnosed
with uterine scar diverticulum (isthmocele) by
clinicians, those that evaluated the efficacy and
safety of two minimally invasive surgical me-
thods — hysteroscopic electric resection and vag-
inal surgery — for the control of uterine scar di-
verticulum and research which provided results
of hysteroscopic electric resection versus vaginal
surgery in treating uterine scar diverticulum were
included in the present review.

Studies not meeting the above inclusion crite-
ria (e.g., the literature with an unknown research
object source and unclear grouping status), ob-
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servational studies, case reports, reviews and re-
peated journals, as well as articles with incom-
plete data and animal experiment reports were
all excluded.

Literature screening and data extraction

This study has two trained reviewers who inde-
pendently screened the retrieved articles based
on the above-mentioned inclusion and exclu-
sion criteria. Firstly, it was scanned to remove ir-
relevant studies and thoroughly assess the full
texts to ensure eligibility. This study resolved dis-
crepancies between reviewers through discus-
sion or third-party arbitration. After completing
the selection, reviewers independently extracted
data employing a pre-designed data table. The
extracted data included basic analysis details
such as the title, first author’s name, publication
year, country, journal, type of research, interven-
tion methods and sample size. Furthermore, re-
sult indicators, including menstrual improvement
rate, operation time, intraoperative blood loss,
hospital stay duration and diverticulum recovery,
were all recorded. This strict process guaranteed
accuracy and dependability in the review's selec-
tion and data extraction phases.

Quality and risk assessment

This systematic review assessed the quality and
risk, including randomised controlled trials
(RCTs), independently evaluated by two reviewers
using the Cochrane Collaboration’s Risk of Bias 2
(RoB 2.0) assessment tool. We could determine
whether allocation concealment was adequately
enforced by using random allocation for grou-
ping issues and the option for selection bias; the
fact of double-blinding among participants and
researchers, blinding of outcome assessors and
possible performance or measurement bias; the
completeness of result data and potential loss to
follow-up bias, whether there was particular re-
porting of results or publication bias in the in-
cluded studies and identification of other poten-
tial biases. Furthermore, studies that addressed
these criteria were assessed as low risk, those
that did not meet the requirements were classi-
fied as high risk and those with insufficient data
were rated as having unclear risk. Furthermore,
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this complete evaluation provided a robust as-
sessment of the quality and dependability of the
included studies.

Statistical analysis

The Chi-squared (y?) test was employed to assess
the heterogeneity of each effect magnitude. In
the Cochrane Handbook, an 12<50% shows a
low heterogeneity among trials, indicating a
fixed-effects model. Nonetheless, 12>50% signi-
fied substantial heterogeneity among the selec-
ted research, necessitating the application of a
random-effects model. The 95% confidence in-
terval (Cl) was utilised to denote the 95% CI of
each effect magnitude. We utilised RevMan 5.20
(Cochrane Collaboration) for statistical analysis.
We used a=0.05 as the test standard and
P<0.05 indicated significant differences be-
tween groups. Meanwhile, P>0.05 suggested
that the group disparity was not statistically sig-
nificant. The funnel plot and Egger’s test were
employed to assess publication bias, with
P<0.05 being statistically significant. 4

RESULTS

able 1 summarizes the basic characteristics of

several studies on the treatment of CSD. All
the studies are from China, conducted between
2014 and 2021. The table shows the number of
participants treated using hysteroscopic and vag-
inal methods in each study. The sample sizes for
both methods vary, with hysteroscopic treatment
ranging from 12 to 45 participants and vaginal
treatment ranging from 13 to 48 participants
across the studies. The studies typically include
small to moderate sample sizes, with some stu-
dies having more participants in the vaginal
treatment group.

TABLE 1. Basic characteristics of articles included in the

present review

Figure 3 presents a comparison between the
hysteroscopic and vaginal groups across four
studies, assessing their relative risks (RR) for a
specific outcome. For individual studies, the re-
sults show that the hysteroscopic group generally
has a lower risk, although statistical significance
varies. For instance, the study by Xa (2020) re-
veals a significant reduction in risk for the hys-
teroscopic group (RR = 0.61, 95% C1 0.40-0.94),
while other studies, such as those conducted by
Yu (2015), Zhang (2017) and Zhang (2019),
show a trend favoring the hysteroscopic group
but with confidence intervals crossing the line of
no effect, making them statistically non-signifi-
cant. The overall pooled risk ratio across all stu-
dies is 0.71 (95% Cl 0.59-0.85), indicating a sig-
nificant reduction in risk in favor of the
hysteroscopic group. Additionally, the heteroge-
neity analysis (Chiz = 2.29, P = 0.51, I2 = 0%)
shows no significant variability among the stu-
dies, reflecting consistency in their results. Over-
all, the findings suggest that the hysteroscopic
method is associated with a lower risk for the
studied outcome compared to the vaginal me-
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FIGURE 3. Forest plot showing the menstrual improvement (efficacy) between the two study groups
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thod, with the pooled result being statistically
significant.

The forest plot in Figure 4 compares the effi-
cacy of diverticulum recovery between the hys-
teroscopic and vaginal groups based on four
studies. The results indicated that the hystero-
scopic group consistently outperformed the vagi-
nal group in terms of recovery rates. In the study
by Guo (2019), the relative risk (RR) was 0.69
(95% ClI 0.50-0.84), demonstrating a statistically
significant benefit for the hysteroscopic group.
Similarly, Liang (2014) reported an RR of 0.66
(95% Cl 0.50-0.87), again favoring the hystero-
scopic group significantly. Xia (2020) showed an
even greater benefit with an RR of 0.38 (95% Cl
0.20-0.75), further supporting the efficacy of the
hysteroscopic approach. In contrast, Zhang
(2017) reported an RR of 0.63 (95% Cl
0.38-1.05), showing a trend favoring the hys-
teroscopic group, but the result was not statisti-
cally significant because the Cl crossed the line
of no effect. The pooled analysis across all stu-
dies resulted in an overall RR of 0.60 (95% Cl
0.50-0.73), indicating a significant reduction in
risk favoring the hysteroscopic group. Moreover,
the heterogeneity analysis (Chi = 2.77, P = 0.43,
12 = 0%) suggests consistency across the studies.

EFricACY AND SAFETY OF VAGINAL SURGERY Vvs. HYSTEROSCOPIC RESECTION FOR ISTHMOCELE

These findings collectively highlight the superior
efficacy of the hysteroscopic method for diver-
ticulum recovery.

The forest plot in Figure 5 compares the loss
of blood (a safety parameter) between the hys-
teroscopic and vaginal groups across multiple
studies. The results consistently showed that the
hysteroscopic group experienced significantly
less blood loss compared to the vaginal group. In
Guo’s study (2019), the mean difference (MD)
was -21.12 (95% Cl -41.55 to -0.77), indicating
a statistically significant reduction in blood loss
for the hysteroscopic group. Similarly, Liang
(2014) reported an MD of -30.00 (95% Cl -35.94
to -24.09), demonstrating a substantial reduction
in blood loss. Xia (2020) and Yu (2015) also
found significant advantages for the hysterosco-
pic group, with MDs of -19.32 (95% Cl -24.37 to
-14.27)and -10.21 (95% CI -15.72 to -4.69), res-
pectively. Other studies, such as those conduct-
ed by Zhang (2016) and Zhang (2019), also fa-
vored the hysteroscopic group, with MDs of
-17.40 (95% Cl -25.19 to -9.61) and -31.99
(95% CI -37.74 to -26.24), respectively. The
pooled analysis across all studies resulted in an
overall MD of -25.23 (95% CI -34.18 to -16.28),
confirming significantly less blood loss in the hys-
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FIGURE 4. Forest plot showing the diverticulum recovery (efficacy) between the two study groups
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FIGURE 5. Forest plot showing the loss of blood (safety) between the two study groups
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FIGURE 6. Bias
summary of the
included studies

teroscopic group. Despite the high heterogeneity
(I2 = 99%), the consistent direction of results
highlights the safety advantage of the hystero-
scopic method in terms of reduced blood loss.

Figure 6 presents a summary of the risk of bias
across the included studies, categorizing dif-
ferent types of bias into low risk, unclear risk and
high risk. The chart shows that most studies have
a low risk of bias for "blinding of outcome asses-
sment (detection bias)’, "incomplete outcome
data (attrition bias)", "selective reporting (repor-
ting bias)" and "other bias," as these categories
are predominantly represented by green bars.
However, for "random sequence generation (se-
lection bias)" and "allocation concealment (selec-
tion bias)" there is a significant proportion of
studies with unclear risk of bias, indicated by yel-
low bars. A notable concern is observed in "blin-
ding of participants and personnel (performance
bias)", where a mix of unclear risk (yellow) and a
substantial portion of high risk (red) is evident,
suggesting a lack of proper blinding procedures
in some studies, which could influence the re-
sults. Overall, while generally studies demons-
trate low bias in several domains, certain areas
such as allocation concealment and participant
blinding reveal a potential weaknesses in study
design that may affect the reliability of the find-
ings. U

DISCUSSION

omparatively, vaginal surgery with electric
resection of isthmocele via hysteroscopy is
emerging to become one of the critical research
areas of study, considering that cases of this con-
dition have significantly increased in the last

years due to a greater rise in cesarean delivery
rates. Isthmocele is an abnormal defect in the
uterine wall caused by inadequate healing at the
cesarean delivery site and may lead to severe
symptoms, including abnormal uterine bleeding,
pelvic pain and infertility. Consequently, the
long-term outcomes and safety profiles of these
surgical techniques are essential for ensuring op-
timal care of patients (29, 30).

Hysteroscopic electric resection has been
proven to be effective in the treatment of isth-
mocele and several studies have indicated that it
may result in significant symptom relief. A sys-
tematic review pointed out that, in approxima-
tely 87% of patients, there was a symptom im-
provement after correction by hysteroscopy, with
the remarkably low risk of complications associ-
ated with the procedure. It is a technique that
can visualize the uterine cavity directly and re-
move fibrotic tissue associated with isthmocele
in an accurate manner, thereby effectively relie-
ving symptoms like postmenstrual spotting and
pelvic pain (30).

However, vaginal surgery offers another kind
of advantages and considerations. One of the
benefits of the vaginal procedure is that there is
no minimum myometrial thickness requirement,
a significant limitation for hysteroscopic proce-
dures. This aspect makes the vaginal procedure
an appropriate method for treatment in patients
who have thinly myometrial walls to prevent
uterine perforation during the procedure due to
hysteroscopy. Also, the presence of specialized
equipment for conducting the hysteroscopic
operation is not mandatory for performance of
the vaginal procedure (31).
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Long-term results of both the techniques
have been studied. A comparative study was
conducted on hysteroscopic versus laparoscopic
techniques for treating isthmocele. Both me-
thods produced remarkable diminutions in mid-
cycle vaginal bleeding and postmenstrual spot-
ting (32). Further studies are necessary regarding
long-term outcomes, especially regarding recu-
rrence of symptoms as well as overall satisfaction
rates of the patients. Although hysteroscopic sur-
gery has been shown to provide a high cure rate
with symptom relief, the risk is that some patients
may again develop symptoms that require fur-
ther interventions (25, 26).

Another safety aspect, when comparing these
two types of surgical interventions, has to do
with the complications, wherein the overall
complications experienced during and after the
performance of the surgery are typically less with
the hysteroscopic procedure than in other me-
thods (27, 28). However, on the other hand, this
would raise a concern with complications such
as uterine perforation when the myometrial
thickness is not sufficient. In contrast, vaginal sur-
gery exposes the patients to risks of infection and
bleeding associated with the vaginal approach,
but most of these are often considered manage-
able within the context of the procedure (29).

The decision between vaginal surgery and
hysteroscopic electric resection may further de-

pend on the patient — for instance, the size and
nature of the isthmocele, patient's reproductive
intentions, as well as comorbid conditions that
may influence the risk of surgery. For example,
patients who wish to conceive in the future
would require a technique that will preserve the
integrity of the uterus, which may influence the
choice of technique (31, 32). U

CONCLUSION

he present review has concluded that the

hysteroscopic method showed a lower risk
for the studied outcome. While individual stu-
dies show varying degrees of statistical signifi-
cance, the overall pooled risk ratio strongly sup-
ports the hysteroscopic method as significantly
more effective in reducing risk. Similarly, the
comparison of efficacy in diverticulum recovery
indicates that the hysteroscopic method consis-
tently outperforms the vaginal approach, with
studies such as Guo (2019) and Liang (2014)
demonstrating significant benefits for hystero-
scopy in terms of recovery rates. These findings
suggest that hysteroscopic interventions offer su-
perior outcomes in both risk reduction and effi-
cacy, supporting their preference over vaginal
methods in the studied context. O
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