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ABSTRACT

Obijective: Intrauterine adhesions (IUAs) are characterized by endometrial fibrosis
of the uterine cavity and/or cervical canal. IUAs have a debilitating impact on
the health and quality of life, associated with menstrual disturbances, infertility
and adverse reproductive outcomes while the economic burden is substantial.
Hysteroscopic adhesiolysis is the standard treatment, but adhesion reformation
is common. The number of hysteroscopic procedures required to achieve an
adhesion-free uterine cavity has not been stablished yet. This systematic review
and meta-analysis aimed to determine the number of hysteroscopic interventions
required to achieve an adhesion-free uterine cavity in women with IUAs.

Methods: Pubmed was searched from inception until November 2025 for studies
evaluating women with IUAs. Studies were included if IUAs were hysteroscopically
diagnosed and hysteroscopic adhesiolysis was performed aiming to restore uterine
anatomy by removal of adhesions. Moreover, the uterine cavity was systematically
evaluated postoperatively for adhesion reformation and the recurrence rate was
reported as a primary or secondary outcome. The primary outcome of this systematic
review was the number of adhesiolysis procedures required to achieve an adhesion-
free uterine cavity. Secondly, we try to identify risk factors.

Results: In total 9 studies were included with 1716 participants. The severity of
IUAs was reported in 86.3%. After the first adhesiolysis procedure, an adhesion-
free uterine cavity was achieved in 67.9%. There was no significant difference in the
recurrence rate according to adhesion severity. The recurrence rate after one and
two adhesiolysis procedures was respectively 30.4% and 45.0%. A lower recurrence
rate was reported when an intrauterine device was placed postoperatively when
compared to intrauterine ballon placement. Mechanical dissection lead to a
significant lower recurrence rate when compared to energy base dissection.

Conclusions: Recurrent IUAs are common in women following hysteroscopic
adhesiolysis ; 30.4% required more than one adhesiolysis procedure and after a
second intervention, the recurrence rate was 45.0%. It was not possible to determine
the exact number of hysteroscopic procedures to achieve an adhesion-free uterine
cavity as this was not reported in the included studies. Future studies should use
broader search strategies to determine the number of adhesiolysis interventions
required to achieve an adhesion-free uterine cavity.

Keywords: Intrauterine adhesions; Adhesiolysis; Recurrence; Adhesions; Prevention.

© 2026 European Society of Medicine 1



The number of hysteroscopic procedures to achieve an adhesion-free cavity following hysteroscopic adhesiolysis

Introduction

Intrauterine adhesions (IUAs) or Asherman syndrome
are bands of fibrous tissue that form within the gravid
or non-gravid uterine cavity, primarily as a result of
surgical damage to the endometrium.* During the
healing process, the opposing uterine walls adhere
leading to partially or completely obliteration of
the uterine cavity and/or cervical canal.? [UAs have
a debilitating impact on the health and quality of life
in women of childbearing age while the economic
burden is substantial.® The terms IUAs and Asherman
syndrome are used interchangeably; although
originally the eponymous Asherman syndrome
required the identification of pregnancy-related IUAs
with signs and symptoms.®* Women with IUAs may
be asymptomatic but IUAs are typically identified
in women with symptoms as there is no systematic
evaluation.>®

Surgical interventions and infections may lead to
disruption of the endometrial basal layer and
subsequently to adhesion formation. Up to 91% of
IUA-cases are pregnancy related, associated to
surgical intervention in events such as spontaneous
miscarriage, pregnancy termination, retained products
of conception (RPOC) or after delivery.® The reported
incidence of IUAs is challenging and varies
considerably; ranging from 0.3% in asymptomatic
women undergoing intrauterine device (IUD)
placement to more than 30% after postpartum
curettage or surgical evacuation of a miscarriage.’

Hysteroscopic adhesiolysis is considered the
golden standard, the most reliable technique for the
detection and treatment of IUAS; direct visualization
allows precise assessment of the presence, location
and extent of IUAs. Treatment aims to restore uterine
architecture by the removal of IUAs.®2 Despite
preventive strategies the results remain unsatisfactory,
recurrence of IUAs is reported in up to 62.5%.%*
The number of adhesiolysis procedures required to
achieve a fully patent and adhesion-free uterine cavity
has yet to be established. This is clinically relevant
as multiple interventions can increase the burden
on patients and contribute to higher healthcare costs.

The aim of the current systematic review and meta-
analysis is to examine the number of adhesiolysis
procedures required to achieve an adhesion-free
uterine cavity in women with IUAs. Furthermore, to
identify risk factors.

Material and Methods

PROTOCOL AND REGISTRATION

This systematic review and meta-analysis was
developed and described in accordance with the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) reporting framework.!
Its methodology was guided by the recommendations
outlined in the Cochrane Handbook for Systematic
Reviews of Interventions.'? The review protocol was
registered with PROSPERO (CRD420261277992).

SEARCH STRATEGY AND STUDY SELECTION
The articles included in this systematic review were
identified through the Pubmed database. This
database was first searched on August 15, 2025
and last on November 13, 2025. A comprehensive
search strategy was employed to identify eligible
studies. The literature search combined Medical
Subject Headings (MeSH) terms with title and abstract
(TIAB) keywords, and included the following terms:
tissue adhesion, gynatresia, asherman, intrauterine
synechiae, intrauterine adhesion, hysteroscopy,
adhesiolysis and recurrence. An explorative systematic
review was performed to examine the best way to
identify eligible studies evaluating the number of
hysteroscopic interventions required as the number
of hysteroscopic procedure is not a key-word.

The search terms were selected to identify studies
evaluating the uterine cavity following adhesiolysis,
investigating the recurrence of IUAs with a particular
focus on the number of procedures required to
achieve an adhesion-free uterine cavity. In addition,
the reference list of the included studies was screened
to identify further relevant publications. The articles
identified through the database search were screened
based on title and abstract by the principal investigator
(A.C.W.). Subsequently, articles were selected for
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full-text review which was independently assessed
by A.C.W. and A.H.

The screening process both at the title, abstract and
at the full-text stage was conducted in accordance
with predefined inclusion and exclusion criteria
aligned with the Population, Intervention, Comparison
and Outcome (PICO) framework. Articles identified
through reference lists were directly screened at
the full-text level. Ultimately, the articles that met all
inclusion criteria were included in the review. Any
disagreements were resolved through discussion
until consensus was reached.

Studies identified in the database search were
included if they met the following criteria, according
to the PICO-criteria: (1) Population: women with
IUAs or Asherman syndrome. (2) Intervention:
hysteroscopic intervention aiming to restore uterine
anatomy by removal of IUAs. (3) Comparison: no
specific comparison was required. (4) Outcomes:
studies in which the uterine cavity was systematically
evaluated by hysteroscopy for adhesion reformation
and the recurrence rate of IUAs was reported as a
primary or secondary outcome. (5) Study Design:
Randomized controlled trials and non-randomized
controlled trials (cohort, case-control and cross-
sectional studies). (6) The study was published in the
English language. Studies were excluded if they (1)
were case reports, editorials, letters, pilot studies,
opinion pieces or comments and animal studies; (2)
IUAs were diagnosed using any diagnostic modality
other than hysteroscopy.

DEFINITIONS AND OUTCOME MEASURES

Hysteroscopic adhesiolysis was defined as a surgical
procedure to selectively remove adhesions, to
restore uterine anatomy, and to preserve the
endometrium. Hysteroscopic adhesiolysis can be
performed by basically two different techniques.
Mechanical excision, also known as ‘cold’ scissors, is
a technique in which blunt excision is performed by
scissors, biopsy forceps or the tip of the scope without
the use of energy source. In case of electrosurgical
excision, dissection is performed with either
monopolar or bipolar radio frequency electrosurgical

instrumentation. In the current study the excision
method was classified as mechanical, electrosurgical
or as a combination.

As the definition of an adhesion-free uterine cavity is
not universally defined this may differ in the included
studies. The definition adhesion-free uterine cavity
as applied in the individual studies was adopted.
The main outcome measure was the number of
adhesiolysis interventions required to achieve an
adhesion-free uterine cavity. Secondly, we try to
identify risk factors including the recurrence rate
according to adhesion severity, and applied technique.
In order to allow analyses, the severity of adhesion
were re-categorized in three clinical categories mild,
moderate and severe based on data extracted
from the American Fertility Society (AFS), European
Society of Gynaecological Endoscopy (ESGE) and
the European Society of Hysteroscopy (ESH)
classification system.*?

DATA EXTRACTION

The data from the publications were extracted
independently by two reviewers A.C.W. and A.H.
using a pre-designed extraction form. Extracted
information included study characteristics such as
author, year, country, study design, participant
characteristics, details of the HA-procedure including
the excision technique, postoperative applied
measures for adhesion prevention, follow-up duration
and the threshold used to define an adhesion-free
uterus.

CRITICAL APPRAISAL

The quality of included studies was evaluated
independently by two reviewers A.C.W. and A.H.
using the Critical Appraisal Skills Programme (CASP)
checklists for qualitative research.** The tool consists
of 10 questions respectively, divided into 3 sections:
validity of results, results appraisal and applicability
of results.

Appraisal of validity was based on declaration of
study aims and whether the chosen qualitative
methodology was appropriate and the appraisal of
bias was based on whether the relationship between
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the researcher and participants was considered.
Appraisal of ethical considerations was based on
whether ethics committee approval was granted,
and informed consent obtained while appraisal of
data collection was based on whether data collection
methods were appropriate and justified. Appraisal
of data analysis was based on clarity, rigour, and
justification of the analytical approach, whether
biases were examined, and whether sufficient data
were presented to support findings. Finally, appraisal
of transferability was based on the applicability of
the research to other contexts and whether adequate
detail was given about the sample.** Discrepancies
were resolved by deliberations and consensus. Studies
were not excluded based on their methodological
quality.

DATA ANALYSIS

All data were entered and analyzed using SPSS
software version 25 (IBM, Armonk, NY, USA).
Continuous variables are presented as the mean +
standard deviation (SD). Categorical variables are
presented as counts (n) and percentages (%) and
were analyzed using the chi-square or Fisher’s exact
test, as appropriate. A p-value of less than 0.05 was
considered significant.

The meta-analysis was performed using a random-
effects model to estimate the pooled effect across
the included studies. Specifically, the DerSimonian-
Laird model was applied, which accounts for both
within-study variance and between-study variance
(heterogeneity). The model assumes that each study
has its own ‘true effect’, which may differ between
studies due to systematic differences in population,
intervention, or setting. The |? statistic was used as
measure for inconsistency. The estimated between-
study variance, t 2, is used to adjust the weights of
individual studies, so that studies with higher
heterogeneity contribute relatively less to the pooled
effect. If heterogeneity exists (I? > 30%), random
effects is usually recommended. Results were visually
presented using a Forest plot, displaying the point
estimates and 95% confidence intervals (Cls) of each
study, as well as the pooled effect estimated by the
DerSimonian-Laird model.

Results

SEARCH OUTCOMES

From the bibliographic search a total of 121 records
were retrieved. After title and abstract screening,
105 studies were excluded because they were case
reports, animal studies, comments, or pilot studies
or it was clear that assessment following hysteroscopic
adhesiolysis was not performed.

After reviewing the full manuscripts of the remaining
16 articles, 7 were excluded, as they did not report
the number of adhesiolysis interventions performed
and/or the percentage of women with an adhesion-
free uterine cavity following the procedure. Additional
two studies were excluded, one study, as only women
who did not show any improvement in their menstrual
flow and/or endometrial thickness were subjected
to a follow-up hysteroscopy.*®> One other study was
excluded because the uterine morphology of the
participants was analyzed by three-dimensional
ultrasound.*®

Finally, 9 studies in which 1716 women participated
were included in this systematic review and meta-
analysis. The flow diagram illustrating the selection
procedure is shown in Figure 1.

© 2026 European Society of Medicine 4
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Figure 1: PRISMA Flow Diagram, illustrating the selection process for studies evaluating the
uterine cavity following hysteroscopic adhesiolysis.

CHARACTERISTICS OF INCLUDED STUDIES

The baseline characteristics of the included studies
are shown in table 1. One randomized controlled
trial, one prospective and seven retrospective non-
randomized studies were included with a total of
1716 participants. The studies were published
between 2008 and 2025 and were geographically
distributed in different countries although most
studies were conducted in China (n=4). The vast
majority of participants were symptomatic; the
symptoms included infertility, menstrual disturbances
and recurrent pregnancy loss. The mean number of
participants ranged between 72 and 683 women
with a mean age between 27 and 35 years.

METHODOLOGICAL QUALITY

The methodological quality of the included studies
was assessed using the CASP-checklist.** All included
studies clearly stated their aims, used appropriate
designs, collected relevant data, conducted rigorous
analyses, and reported clear findings. In 8 studies
details on researcher and participant relationships
were not reported, though ethics were generally
addressed. The critical appraisal did not result in
the exclusion of any studies or influence the meta-
synthesis. The results of the critical appraisal are
summarized in Supplemental table 1.

© 2026 European Society of Medicine 5
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Table 1. Baseline characteristics of the included studies.

Study Country Design Characteristics of the participants N Mean age, SD Second-look HS Total follow-
(range) (%) up
Hanstede Netherlands  RCS IUAs caused by non-intended trauma to the 683 34, SD 4.30 683/683 NR
et al. endometrium in the gravid uterus and clinical (21-50) (100 %)
(2015) [24] features (amenorrhea, hypomenorrhea, subfertility,
recurrent pregnancy loss, or a history related to
abnormal placentation, including previa and accreta)
Yang etal. Taiwan ROS Women with IUAs after D&C, hysteroscopic 140* NR, SD NR 140/140 24 months
(2015) [26] polypectomy, myomectomy, uterine septum (32-40) (100%)
resection and square suture for treatment of
postpartum hemorrhage pursuing a future
pregnancy
Sanad & Egypt PCS Patients with reproductive failure (primary infertility, 72 27.3,SD 4.8 61/72 NR
Aboulfoto secondary infertility, recurrent pregnancy losses (20-35) (84.7%)
uh (2016) and/or preterm deliveries) due to IUAs without
[31] other causes of reproductive failure.
Roy et al. India RCS Asherman'’s syndrome following curettage for 96 28.4, SD NR 89/96 3-38 months
(2009) [32] miscarriage, medical termination of pregnancy, (21-37) (92.7%) (mean 24.5)
curettage on postpartum uterine cavity, previous
hysteroscopic surgery and previous myomectomy
without abnormality in a comprehensive infertility
workup.
Lingling China RCS Women who developed Asherman syndrome in 51 31.4,SD 4.3 51/51 24 months
Yang et al. the puerperal period without ovarian insufficiency (NR) (100%)
(2025) [33]
Women who developed Asherman syndrome after 153 31.3,sD4.1 153/153 24 months
surgical treatment of a first trimester miscarriage (NR) (100%)
or surgical TOP or hysteroscopic removal of uterine
fibroids, endometrial polyps, or uterine septum
without ovarian insufficiency
Liu et al. China RCT Women with IUAs randomly assigned to electro 108 32.40, SD 4.23 109/109 1.5 years
(2025) [25] surgical excision with normal ovarian reserve and (20-40) (100%)
desire for fertility
Women with IUAs randomly assigned to excision 109 31.76, SD 4.30 108/109 1.5 years
by cold scissors with normal ovarian reserve and (20-40). (99.1%)
desire for fertility
Yu et al. China RCS Patients with Asherman’s syndrome with a history 85 31.1, SD NR 85/122 1- 8 years,
(2008) [17] of infertility or recurrent pregnancy loss (22-43) (69.7%) (mean 3.9)
Vanderhof  USA RCS Infertile patients who underwent an operative 25 33.63, SD 4.67 85/85 NR
fetal. hysteroscopic resection of IUAs with hot dissection (25.70-40.80) (100%)
(2025) [34] (electrosurgery via a bipolar loop resectoscope).
Infertile patients who underwent an operative 85 35.33,SD 5.76 25/25 NR
hysteroscopic resection of IUAs with cold dissection (20-46.20) (100%)
(blunt dissection, hysteroscopic scissors and
hydrodissection
Liu et al. China RCS Women with IUAs, without abnormal test results that 753 32, SD 4.4 153/153 7 years
(2014) [35] may have been responsible for reproductive failure. (22-43) (100%)
PCS, prospective cohort study; ROS, Retrospective Observational Study; RCS, Retrospective Cohort Study; RCT, randomized controlled trial; NR, not reported;
a25 women were excluded from the original article analysis because IUAs were not completely separated after =3 HA-procedures. In our analysis, they were included.
© 2026 European Society of Medicine 6
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HYSTEROSCOPIC CHARACTERISTICS

The hysteroscopic characteristics are reported in
table 2. In all included studies the extent and severity
of IUAs was assessed and classified before the
initial adhesiolysis procedure. The severity of IlUAs
was predominantly recorded according to the AFS
classification in 5 studies and in two studies in both
the ESGE and ESHE classification system. The pre-
operative severity of [IUAs was reported in 1444 out
of the 1716 participants (86.3%). Mild, moderate and

severe IUAs were reported in respectively 172 women
(11.9%), 953 women (66.0%) and 319 women (22.1%).
In all included studies one of more preventive
measures were conducted to prevent adhesion
reformation, although in some studies only on specific
indication (table 2). The most applied measure were
hormonal treatment in 8 studies (88.9%) followed by
balloon placement, IUD and antibiotics in 4 studies
(44.4%).

Table 2. Characteristics of the adhesiolysis procedure.

Study Adhesiolysis System® N Postoperative treatment® Follow- Number of  Adhesion-free cavity
technique AB IUD Ballon Hormonal Other Details up attempts defintion
Hansted Mechanical ESGE 683 X X IUD placementand  8-10 3 A normalization of
eetal. dissection: hormonal therapy weeks menstrual blood flow
(2015) (scissors/ (estrogen + and A restored healthy
[24] biopsy progesterone) for cavity anatomy, free of
forceps) with, 40 days adhesions, with
fluoroscopic hysteroscopic
guidance visualization of = 1
tubal ostium
Yangetal. Combined ESGE 140° X Foley catheter 10-14 7 The shape and size of
(2015)[26]  dissection: balloon on days the uterine cavity were
Electrical indication normal, the oviduct
cutting opening was clear, and
sometimes the menstruation was
blunt normal
dissection with
the tip of the
resectoscope
Sanad & Mechanical AFS 72 X X Foley catheter 3 2 NR
Aboulfot  dissection: balloon and hormonal ~ months
ouh adhesiolysis therapy (estradiol +
(2016) [31]  with scissors norgestrel)
Roy etal. Energy-based ESGE 96 X X X Antibiotics, IUD and 2 2 The absence of IUAs on
(2009) dissection: & ESH hormonal therapy months second-look HS
[32] Hysteroscopic (estradiol)
monopolar
(Collin’s) knife
Lingling Energy based  AFS 51 X X X Antibiotics, hormonal 4 1 NR
Yang et dissection: therapy (estradiol +  weeks
al. (2025)  Bipolar dydrogesterone).
[33] electrode Intrauterine ballon in
needle or the majority of cases.
loop 153 X X X Antibiotics, hormonal 4 1
therapy (estradiol +  weeks
dydrogesterone).
Intrauterine ballon in
the majority of cases.
Liu et al. Mechanical AFS 109 X X Hyalur Balloon, hyaluronic 3-10 1 A return of the uterine
(2025)[25]  dissection: onic acid gel and days © cavity to normal size and
Cold scissors acid hormonal therapy morphology, with clearly
ploughing gel (estradiol + visible bilateral uterine
dydrogesterone) horns and ostia of the

© 2026 European Society of Medicine
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Energy based 109 X X Hyalur Balloon, hyaluronic 3-10 1 fallopian tubes on most
dissection: onic acid gel and days © occasions
Electrosurgical acid hormonal therapy
excision gel (estradiol +
dydrogesterone)
Yu et al. Energy ESH & 122 X IUD + hormonal 3 4 A normal uterine cavity
(2008)[17] based ESGE therapy (estradiol +  months without visible IUAs
dissection: Medroxyprogesterone
electrosurgical acetate)
needle or
loop
electrode
Vanderh Energy AFS 85 X X Antibiotics, balloon  NR 1 No recurrent I[UAs were
off et al. based and hormonal found and they had a
(2025)[34] dissection: therapy (estradiol cavity considered
Bipolar loop +dydrogesterone). suitable for ET
electrosurgery Hyaluronic acid gel
on indication
Mechanical 25 X X Hormonal therapy NR 1
dissection: (estrogen+
scissors, progesterone at
blunt providers’
dissection, or discretion. In case
hydrodissection of cervical or central
IUAs, a Malecot
catheter was placed.
Liu et al. Energy AFS 153 X Antibiotics, 3 2 Normal uterine cavity at
(2014) based hormonal therapy months follow-up hysteroscopy
[35] dissection: (estradiol valerate+
monopolar medroxyprogesterone
knife acetate) and T-

shaped intrauterine
contraceptive
device.

NR, not reported;

2AFS, American Fertility Society; ESGE, European Society for Gynaecological Endoscopy; ESH/ESHRE, European Society of Human Reproduction

and Embryology.

b JUD, intrauterine device; AB, antibiotics
¢ after first post-operative menstrual period

© 2026 European Society of Medicine
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Table 3. Outcomes following hysteroscopic adhesiolysis..

Study n Lost to- Second Mild IUAs Moderate Severe Adhesion-free  IUAs Second Adhesion-
follow-up look (n (%)) IUAs IUAs cavity after 1 recurrence HA free cavity
(n (%)) HS (n) (n (%)) (n (%)) procedure (n (n (%)) (n) after 2
(%)) procedures
n (%)

Hanstede et 638 0 (0%) 638 24 (3.8%) 453 (71.0%) 161 (25.2%) 512 (80.3%) 126 (19.7%) 114 80
al.
(2015) [24]
Yang et al. 140 0 (0%) 140 1 (0.9%) 94 (81.7%) 20 (17.4%) 23 (16.4%) 117 (83.6%) 75 16
(2015) [26]
Sanad & 72 11 (15.3%) 61 24 (39.3%) 26 (42.6%) 11 (18.0%) 42 (68.9%) 19 (31.1%) 13 6
Aboulfotouh
(2016) [31]
Roy et al. 96 7 (7.3 %) 89 31 (34.8%) 40 (44.9%) 18 (20.2%) 77 (86.5%) 12 (13.5%) NR NR
(2009) [32]
Lingling 51 0 (0%) 51 NR# NR? NR# 7 (13.7%) 44 (86.3%) NR NR
Yang et al.
(2025) [33] 153 0 (0%) 153 NR? NR? NR? 94 (61.4%) 59 (38.6%) NR NR
Liu et al. 109 1 (0.9%) 108 22 (20.4%) 77 (71.3%) 9 (8.3%) 75 (69.4%) 33 (30.6%) NR NR
(2025)[25]

109 0 (0%) 109 15 (13.8%) 85 (78.0%) 9 (8.3%) 79 (72.5%) 30 (27.5%) NR NR
Yu et al. 85 24 (28.2%) 61 6 (9.8%) 24 (39.3%) 31(50.8%) 44 (72.1%) 17 (27.9%) NR NR
(2008) [17]
Vanderhoff 85 0 (0%) 85 26 (30.6%) 55 (64.7%) 4 (4.7%) 64 (75.3%) 21 (24.7%) NR NR
et al. (2025)
[34] 25 0 (0%) 25 10 (40%) 13 (52%) 2 (8.0%) 17 (68%) 8 (32%) NR NR
Liu et al. 153 0 (0%) 153 13 (8.5%) 86 (56.2%) 54 (35.3%) 131 (85.6%) 22 (14.4%) 22 22
(2014) [35]
20nly mean AFS score is reported
IUAs: intrauterine adhesions
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Table S1. Methodological quality of included studies

Publications
CASP Qualitative Hanstede Yang et al. Sanad & Roy etal. Lingling Liu et al. Yu et al. Vanderhoff Liu etal.
Research Questions etal. (2015) [26] Aboulfotouh  (2009) Yangetal. (2025) (2008) etal. (2014)
(2015) [24] (2016) [31] [32] (2025)[33]  [25] [17] (2025)[34]  [35]

1. Was there a clear Yes Yes Yes Yes Yes Yes Yes Yes Yes
statement of the aims
of the research?

2. Is a qualitative N/A N/A N/A N/A N/A N/A N/A N/A N/A
methodology
appropriate?

3. Was the research design  Yes Yes Yes Yes Yes Yes Yes Yes Yes
appropriate to address
the aims of the research?

4, Was the recruitment Yes No Yes Yes Yes Yes Yes Yes Yes
strategy appropriate to
the aims of the
research?

5. Was the data collected Yes Yes Yes Yes Yes Yes Yes Yes Yes
in a way that addressed
the research issue?

6. Has the relationship Can't tell Can't tell Can't tell Can'ttell  Can'ttell  Yes Can'ttell  Can't tell Can't tell
between researcher and
participants been
adequately considered?

7. Have ethical issues been  Yes Yes Yes Can't tell Yes Yes Yes Yes Yes
taken into consideration?

8. Was the data analysis Yes Yes Yes Yes Yes Yes Yes Yes Yes
sufficiently rigorous?

9. Is there a clear Yes Yes Yes Yes Yes Yes Yes Yes Yes
statement of findings?

10. How valuable is the Valuable Valuable Valuable Valuable Valuable Valuable Valuable Valuable Valuable
research?

Of the 1716 participants, 1673 women (97.5%) ADHESION REFORMATION

underwent a second-look hysteroscopy to evaluate
the uterine morphology following the initial
adhesiolysis-procedure, ranging between 71.8% and
100% in the individual studies. The follow-up time
ranged between 10 days and 3 months while in two
studies the follow-up time was not reported. The
definition of an adhesion-free cavity varied widely.
In seven studies (77.8%), an adhesion-free uterine
cavity was defined as a normal uterine cavity without
adhesions. Visualization of the tubal ostium was only
described in three studies.'” Two studies included
normal menstruation in the definition of an adhesion-
free cavity.'”8

A total of 9 studies were included in the meta-analysis,
comprising 1673 participants with 508 cases of
recurrent IUAs. The pooled proportion of recurrent
IUAs was 30.4% (95% confidence interval (Cl): 28.2%
- 32.6%) under the common effect model (Figure 2).
When accounting for between-study variability using
a random effects model, the estimated proportion
increased to 34.5% (95% CI: 21.8% - 49.9%). The
wider confidence interval in the random effects model
reflects substantial heterogeneity across studies.
The between-study variance was estimated at t2 =
1.190 (r = 1.091). The inconsistency statistic was
very high (# = 95.1%, 95% CI: 93.1% - 96.6%),
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indicating that the vast majority of variability in
effect estimates is attributable to heterogeneity
rather than sampling error.

There was no significant difference in the recurrence
rate between women who received postoperative
antibiotic treatment and women who did not,
134/505 (26.5%) versus and 289/1081 (26.7%), P=
0.95. In two studies IUAs were dissected mechanically,
in four studies energy-based and in three studies a
combination of mechanically and energy based
dissection (Table 2). There were significant less
recurrence of IUAs after mechanically dissection
when compared to energy based dissection, 186/832
(22.4%) versus 205/701 (29.2%) respectively, p < 0.01.

PREVENTIVE STRATEGIES

A total of 8 studies reported the recurrence rate of
IUAs following intrauterine ballon placement after
adhesiolysis and were included in the meta-analysis,
comprising 732 participants with 331 cases of recurrent
IUAs. The pooled proportion of recurrent IUAs was
45.2% (95% CI: 41.6% — 48.8%) under the common
effect model (Figure 3A). When accounting for
between-study variability using a random effects
model, the estimated proportion did not change,
45.1% (95% Cl: 27.4% — 64.2%). The substantially wider
confidence interval in the random effects model

reflects considerable heterogeneity across studies.
The between-study variance was estimated at t 2 =
1.182 (x = 1.087). The inconsistency statistic was very
high (1> = 94.6%, 95% Cl: 91.5%-96.6%), indicating that
most of the observed variability is due to true differences
between studies rather than sampling error.

A total of 4 studies were included in the meta-analysis
which reported the adhesion recurrence rate following
IUD placement after adhesiolysis, comprising 941
participants with 177 cases of recurrent IlUAs. The
pooled proportion was 18.8% (95% CI: 16.4% -
21.4%) under the common effect model (Figure
3B). The random effects model yielded an identical
estimate of 18.8 (95% CI: 16.4%-21.4%), reflecting
the absence of estimated between-study variance.
Moderate heterogeneity was observed among the
included studies. The between-study variance was
estimated att2 =0 (t =0), indicating no detectable
between-study variability on the logit scale. However,
the inconsistency statistic was 12 = 57.9% (95% CI:
0.0%-86.0%), suggesting some degree of
heterogeneity, albeit with wide uncertainty.

There were significant less recurrence of IUAs following
IUD placement when compared to intrauterine
ballon placement, 177/941 (18.8%) versus 331/732
(45.2%) respectively, p < 0.0001.

Study Events Total Proportion 95%-CI
Hanstede et al. (2015) 126 638 == i 0.20 [0.17;0.23]
Yang et al. (2015) 117 140 | — 0.84 [0.76; 0.89]
Sanad & Aboulfotouh (2016) 19 61 —i— 0.31 [0.20; 0.44]
Roy et al. (2009) 12 89 —=—— i 0.13 [0.07;0.22]
Lingling Yang et al. (2025) 44 51 Vi —_— 0.86 [0.74;0.94]
2 Lingling Yang et al. (2025) 59 153 e 0.39 [0.31;0.47]
Liu et al. (2025) 33 108 —F— 0.31 [0.22;0.40]
2 Liu et al. (2025) 30 109 ——- 0.28 [0.19; 0.37]
Yu et al. (2008) 17 61 ———t 0.28 [0.17; 0.41]
Vanderhoff et al. (2025) 21 85— 0.25 [0.16; 0.35]
2 Vanderhoff et al. (2025) 8 25 == 0.32 [0.15;0.54]
Liu et al. (2014) 22 153 —=— | 0.14 [0.09; 0.21]
L
Common effect model 1673 <'> 0.30 [0.28; 0.33]
Random effects model _ 0.35 [0.22; 0.50]
Heterogeneity: /° = 95.1%, T2 = 1.1899, p <0.0001 ' ' ' '
0.2 0.4 06 08

Figure 2: Forest plot, displaying the point estimates and 95% confidence intervals (Cls) of each study,
as well as the pooled effect estimated of recurrent adhesions in women with intrauterine adhesions

(IUAs) following hysteroscopic adhesiolysis (HA).
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A:

Study Events Total Proportion 95%-CI
Yang et al. (2015) 117 140 ' - 0.84 [0.76; 0.89]
Sanad & Aboulfotouh (2016) 19 61 —= 0.31 [0.20; 0.44]
Lingling Yang et al. (2025) 44 51 —— 0.86 [0.74; 0.94]
2 Lingling Yang et al. (2025) 59 153 —t 0.39 [0.31; 0.47]
Liu et al. (2025) 33 108 —_— 0.31 [0.22; 0.40]
2 Liu et al. (2025) 30 109 —+—— 0.28 [0.19; 0.37]
Vanderhoff et al. (2025) 21 85 ———— 0.25 [0.16; 0.35]
2 Vanderhoff et al. (2025) 8 25 0.32 [0.15; 0.54]
Common effect model 732 <> 0.45 [0.42; 0.49]
Random effects model —_  ——— 0.45 [0.27; 0.64]

[ I I 1
0.2 0.4 0.6 0.8

Heterogeneity: I = 94.6%, T° = 1.1821, p < 0.0001

B:
Study Events Total Proportion 95%-CI
Hanstede et al. (2015) 126 638 —'— 0.20 [0.17; 0.23]
Roy et al. (2009) 12 89 - : 0.13 [0.07; 0.22]
Yu et al. (2008) 17 61 : 0.28 [0.17; 0.41]
Liu et al. (2014) 22 153 —-4-—?— 0.14 [0.09; 0.21]
I
|
Common effect model 941 <:;‘:> 0.19 [0.16; 0.21]
Random effects model < 0.19 [0.16; 0.21]

| | I I I | 1
0.1 015 0.2 025 0.3 0.35 0.4

Heterogeneity: I° = 57.9%, T° = 0, p = 0.0680

Figure 3: Forest plot, displaying the point estimates and 95% confidence intervals (Cls) of each study,
as well as the pooled effect estimated of recurrent adhesion in women with intrauterine adhesions
(IUAs) following hysteroscopic adhesiolysis (HA), after the placement of an intrauterine ballon (A)
and after intrauterine device (IUD) placement (B).

Study Events Total Proportion 95%-ClI
Hanstede et al. (2015) 80 114 b —— 0.70 [0.61;0.78]
Yang et al. (2015) 16 75 —— : ; 0.21 [0.13;0.32]
Sanad & Aboulfotouh (2016) 6 13 | 0.46 [0.19; 0.75]
Liu et al. (2014) 22 22 | —_— 1.00 [0.85; 1.00]

]

! H
Common effect model 224 < 0.55 [0.49; 0.62]
Random effects model E—— 0.70 [0.21; 0.95]
Heterogeneity: /2 = 92.2%, T2 = 4.0000, p < 0.0001 ' ' ' '

0.2 0.4 0.6 0.8 1

Figure 4: Forest plot, displaying the point estimates and 95% confidence intervals (Cls) of each study,
as well as the pooled effect estimated of an adhesions free cavity after two hysteroscopic adhesiolysis
(HA) procedures.
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ADDITIONAL PROCEDURES

As the total number of interventions required to
achieve an adhesion-free cavity were not reported
in the included studies, this could no be analyzed.
It was possible to evaluate the proportion of
participants with an adhesion free cavity after two
adhesiolysis-procedures. In 4 studies with 224
participants an adhesion free cavity was reported
in 124 cases. The common-effect model yielded an
estimated proportion of 55.0%, 95% CI [49% - 62%).
The random-effects model resulted in a higher
estimated proportion of 70%, 95% CI [21% - 95%)],
with a notably wide confidence interval. There was
considerable heterogeneity among the studies. The
between-study variance was estimated at t 2 = 4.00,
corresponding to t = 2.00. The inconsistency statistic
was high, with I = 92.2%, 95% CI [83.3% - 96.4%].

Discussion

IUAs are a result of disruption of the endometrial
basal layer and a cause of significant morbidity,
associated with substantial health burden and
healthcare costs.'® This systematic review and meta-
analysis examined the number of interventions
required to achieve an adhesion-free cavity as this
was not established yet, while this knowledge could
guide clinicians, (management) decisions, resource
use, and preventive strategies.?°

MAIN FINDINGS

This systematic review and meta-analysis highlights
the recurrence of IUAs after hysteroscopic adhesiolysis
as an important issue. In the 9 included studies with
1716 participants, an adhesion-free cavity was
achieved in 69.6% after one adhesiolysis procedure;
a recurrence rate of 30.4% was detected. The
recurrence rate was similar according to adhesion
severity, although 66% of women had moderate
IUAs. Mechanical dissection lead to a significant
lower adhesion reformation rate when compared
to energy base dissection. Less adhesion reformation
was encountered after the postoperative placement
of an IUD when compared to intrauterine ballon
placement.

After a second adhesiolysis procedure an adhesion-
free cavity was achieved in 55%. The recurrence rate
of 45% is very concerning and alarming. It seems
that the underlying trauma to the endometrium may
not be (fully) corrected or restored despite surgical
interventions. Unfortunately, it was not possible to
determine the exact number of interventions
required to achieve an adhesion free cavity, as this
was not reported in the included studies.

Given these results, it is essential for clinicians to
engage in thorough discussions with women before
conducting potentially traumatic and adhesiogenic
procedures and to weigh the potential benefits and
risks. Even when I|UAs are treated, adhesion
reformation is common.

INTERPRETATION

Intrauterine adhesions are one of the leading causes
of secondary infertility worldwide and endometrial
damage is the core pathophysiological mechanism.?
The formation of IUAs seems to be the ultimate
result of a process: the culmination of an abnormal
response to inflammation, resulting in increased
extracellular matrix production with diminished matrix
degradation and decreased fibrinolytic activity leading
to a defective endometrium and substandard
vascularization.???®>  Aberrant  (postoperative)
inflammatory response not only directly damage
the endometrium but also result in the release of
factors that stimulate fibrosis and is considered a

key driver in adhesion pathogenesis.*

The real prevalence of IUAs is unknown and may
be underestimated because women with IUAs can
be asymptomatic or have unspecific symptoms.*
Women with IUAs often experience menstrual
disturbances such as amenorrhea and hypomenorrhea
in addition to other manifestation such as infertility
and recurrent pregnancy loss.®?¢ |UAs are associated
with adverse effects on women'’s reproductive health
such as miscarriage, ectopic pregnancy, abnormal
placentation, fetal growth restriction, premature
delivery and postpartum hemorrhage.”*°. Even in
women with identified and treated IUAs, reproductive
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performance remains impaired when compared to
women without IUAs.*®

Moderate or severe adhesions may greatly impact
fertility, predisposing to pregnancy and obstetric
complications.?®?’ It is generally believed that mild
IUAs do not have an impact on reproductive
performance, although even minor intrauterine
fibrosis can compromise uterine function and thereby
have an impact on reproductive performance.?®?
Preventing adhesion formation is essential,
identification of patients at high risk for adhesion
formation could enable targeted treatment. Although,
there is no protocol for the prediction of adhesion
formation following intrauterine surgery.

Hysteroscopic adhesiolysis aims to restore uterine
architecture and consists of removal of IUAs,
restoration of the volume, shape, and endometrial
lining of the uterine cavity and cervical canal, to
facilitate communication between the cavity, cervical
canal, and fallopian tubes to allow both normal
menstrual flow and adequate sperm transportation.®
3031 The most appropriate surgical instruments and
technique is still under debate. It has been argued
that mechanical (cold) dissection should be the
preferred technique because of the potential reduction
of further additional trauma to the endometrium by
the avoidance of (collateral) thermal injury. Our results
are in accordance and encouraging, a significant lower
recurrence rate was encountered after mechanical
dissection when compared to energy base dissection.
Given the high recurrence rate of IUA and its
detrimental impact on future fertility, mechanical
dissection should be the preferred technique when
conducted adhesiolysis.

Even after treatment, recurrence of IUAs is common
and remains challenging. As reported in the current
systematic review a recurrence rate of 30% and
45% encountered after respective one and two
adhesiolysis-procedures. Recurrence of IUAs are
reported in up to 62.5% in the literature.”*** The
difference in recurrence rate might be due to
difference in population, definition, time and method
of evaluation, and method of adhesiolysis. Recurrence

of IUAs increased from 11.5 % at 3-month second-
look hysteroscopy to over 30 % after the 2-year
follow-up period.*

The results following adhesiolysis remain unsatisfactory
despite different approaches aiming to prevent
adhesion formation. The applied preventive measures,
with the aim of keeping the uterine surfaces apart
during the healing process, include hormonal
treatment, mechanical barriers like intrauterine
balloons and IUDs, as well as absorbable barriers such
as hyaluronic acid gel and amniotic membranes.°
Despite advances in treatment method and the
application of preventive measures, the recurrence
of lUAs is still a concern and a medical challenge: a
recurrence rate of 45% after two adhesiolysis procedure
is alarming.

In addition to the number of procedures required
to achieve an adhesion-free uterine cavity, we aimed
to identify (potential) risk factors. The location and
severity of the IUAs are considered potential
predictors.'®!8 Recurrence of IUAs is more common
when the adhesions involve the uterine horns, the
cervico-isthmic area, or a large portion of the uterine
cavity.'® Patients with moderate to severe IUAs
tend to have more clinical symptoms and a higher
risk of recurrence.?

Notably, the degree of endometrial damage has
been shown to significantly impact menstrual cycle
recovery and pregnancy and obstetrical outcomes.®
Severe |UAs are associated with lower rates of
morphological recovery of the uterine cavity and
higher incidence of postoperative adhesions.®
Unfortunately, it was not possible to confirm these
predictors in this systematic review due to
heterogeneity between studies and insufficient
stratification.

PREVENTION

Adhesion formation is one of the silent long-term
complications of surgical interventions. From a
clinical standpoint, prevention of IUAs is important
and essential, as adhesions increase the risk of
pregnancy and obstetric complications such as
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placenta previa, placental abruption, placenta accreta
spectrum, miscarriage, preterm birth, and postpartum
hemorrhage even after adhesiolysis.**?° [UAs lead
to a distorted anatomy making future surgical
procedures (more) difficult.

Intrauterine procedures should be avoided as much
as possible to prevent adhesion formation as surgical
interventions are the most important predisposing
and critical risk factor. Adhesion formation should
be an important topic when discussing treatment
options, especially in pregnancy related conditions.®
When there is a necessity to performed intrauterine
interventions, the procedure should be performed
as gentle as possible, avoiding unnecessary trauma
and thereby preserving the basal layer of the
endometrium

STRENGTHS AND LIMITATIONS

Our study has several points to be highlighted. To
our knowledge, this is the first systematic review and
meta-analysis that studied the number of adhesiolysis
procedures required to achieve an adhesion-free
cavity in women with IUAs and to identify possible
risk factors. Given the high recurrence of IUAs
reported in the literature, there is a clear need to
quantify the number of interventions required to
restore a normal uterine cavity. A significant
percentage of the participants, 97.5% underwent
evaluation of the uterine cavity following the initial
adhesiolysis procedure and the cavity was assessed
by hysteroscopy, the most accurate diagnostic
method. The methodology and quality of the included
studies were analyzed.

This review has several limitations. The literature
search was deliberately limited to only one database
(PubMed), to establish whether it was possible to
identify eligible studies with our search strategy. As
the number of hysteroscopic interventions is not a
keyword, identification of eligible studies was
expected to be difficult. Unfortunately, only one
RCT and one prospective study was identified, the
majority of the included studies were retrospective.
Given the non-randomized design, selection bias is
expected to have played a role in the included studies.

Heterogeneity in participant characteristics, differences
in adhesiolysis techniques, variability in classification
systems, differences in postoperative treatment,
variation in the duration of follow-up and sample
size may have influenced the presented results.
Moreover, the definition of an adhesion-free cavity
was not universally defined, ranging from the
subjective improvement of menstruation combined
with anatomical restoration to purely hysteroscopic
criteria while the visualization of the tubal ostia was
not always described. An important consideration
in interpreting our findings is the potential influence
of confounding factors: solid conclusion can therefore
not be drawn.

Although the presented result should be interpreted
with caution, the fact that recurrence of IUAs is very
common, with a rate of 30% and 45% following
respectively one and two adhesiolysis procedures
despite post-operative measures, prevention is the
way to go. Intrauterine surgical interventions, especially
following miscarriage, termination of pregnancy,
delivery, and RPOC should be avoided as much as
possible.

RECOMMENDATIONS AND CLINICAL
IMPLICATIONS

This systematic review and meta-analysis should be
repeated using a broader search strategy. As the
number of hysteroscopic procedures is not a
keyword, it is difficult to identify eligible articles.
Consequently, a systematic review should employ
expanded search terms, conducted in all available
databases, to retrieve a larger number of records
that subsequently require comprehensive and full
text screening to ensure the inclusion of all relevant
studies in which adhesiolysis was performed
followed by a second-look hysteroscopy.

Future studies should incorporate the number of
adhesiolysis procedures needed in order to
establish an adhesion-free cavity. An adhesion-free
cavity should be internationally defined to be able
to make comparisons and to draw solid conclusions.
Furthermore, robust studies evaluating treatment
of IUAs should focus on the prevention of adhesion
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formation and preventive measures given the high
rate of recurrence.

Conclusion

Our findings indicate that a significant proportion
of women with IUAs undergoing adhesiolysis will
experience recurrence of adhesions while the goal
is to achieve an adhesion-free uterine cavity. Thirty
percent of women with IUAs required more than
one procedure due to recurrent adhesions and
after a second procedure an alarming 45% will still
experience adhesion reformation. Unfortunately,
the exact number of interventions required to
achieve uterine cavity free of adhesions could not
be determined as this was not reported. In case of
adhesiolysis, IlUAs should be dissected mechanically
as this leads to a significant lower recurrence rate.
Future studies are needed to confirm our findings.
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