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Background: Intrauterine adhesions (IUA), arising from diverse etiological
factors, pose a significant threat to female fertility, particularly during in vitro
fertilization (IVF) treatment.

Objective: To assess the effectiveness of hysteroscopic adhesiolysis (HA)
combined with periodic balloon dilation in treating IUA and its impact on
reproductive outcomes in women undergoing IVF treatment.

Methods: A total of 234 patients diagnosed with IUA were included in this study.
The IUA women were categorized into three subgroups based on the severity of
adhesion. All IUA patients underwent HA separation followed by periodic balloon
dilation along with hormone replacement therapy (HRT). Frozen embryo transfer
was performed post-treatment, and a comparative analysis of the general
characteristics and clinical outcomes among the subgroups was conducted.
The control group consisted of patients who underwent their first embryo
transfer of HRT cycle without any uterine abnormalities, as assessed by the
propensity score matching (PSM). The clinical outcomes of IUA group and
control group were compared. Multivariate logistic regression analyses were
employed to investigate the risk factors associated with live birth.

Results: ® The endometrial thickness was significantly increased post-operation
compared to pre-operation in all three IUA subgroups (all P <0.001), with the
most pronounced change observed in the severe IUA group. After treatment,
normal uterine cavity was restored in 218 women (93.16%). @ The overall clinical
pregnancy rate was 49.57% (116/234) and live birth rate was 29.91% (70/234). The
clinical outcomes were similar among the three subgroups after first embryo
transfer (all P>0.05). Multivariate logistic regression analyses revealed that age
(@OR 0.878, 95% CI 0.817~0.944, P=0.001) and endometrial thickness after
treatment (@aOR 1.292, 95% CI 1.046~1.597, P=0.018) were the two significant
risk factors for live birth rate. ® Following the process of matching, a total of 114
patients were successfully enrolled in the control group. The baselines and the
clinical outcomes were all comparable between the IUA group and control group
(all P>0.05).
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Conclusion: The combination of HA and periodic balloon dilation is beneficial for
improving endometrial receptivity and has a significant clinical impact on
patients with I[UA undergoing IVF.

KEYWORDS

intrauterine adhesions, hysteroscopic adhesiolysis, periodic balloon dilation, embryo
transfer, live birth rate

Introduction

Intrauterine adhesion (IUA), also known as Asherman’s
syndrome, is an endometrial injury disorder that results in the
replacement of the underlying endometrial layer with fibrous tissue
and the formation of scarring and adhesion bands, leading to
deformation and loss of symmetry of the uterine cavity (1). The
majority of IUA cases are caused by uterine operations such as
abortion and curettage, while a minority result from endoscopic
scraping, hysteroscopic surgical operation on the uterus, or uterine
artery embolization (2, 3). The condition is characterized by reduced
menstrual flow or amenorrhea, infertility, recurrent miscarriage, and
spontaneous abortion. These factors have a significant impact on
female fertility regardless of whether conception occurs naturally or
through assisted reproductive technology.

TUAs leading to amenorrhea following curettage were initially
reported by Heinrich Fritsch in 1894 (4). With advancements in
technology, HA has become the current gold standard for
diagnosing and treating IUA, and has been widely used in clinical
practice over recent decades (5). Various methods such as high-dose
estrogen replacement therapy, intrauterine devices, water (air)
bladders or anti-adhesion agents are frequently employed post-
hysteroscopic management to prevent a recurrent adhesion
(6).However, despite the implementation of the aforementioned
methods, TUA still exhibits a high recurrence rate (ranging from
21.8% to 41.9%), particularly in cases with severe degree of adhesion
(7, 8).

Endometrial receptivity is a crucial factor that influences
embryo implantation. Women with IUA undergoing fertility
treatments present a unique therapeutic challenge and are at high
risk for adverse pregnancy outcomes. The negative impact of I[UA
on reproductive outcomes is primarily due to an avascular and
unresponsive endometrium, which exhibits reduced thickness and
receptivity, abnormal decidualization, as well as aberrant
trophoblastic infiltration. A systematic review including 58
articles has clarified the association between IUA and impaired
reproductive outcomes (9). IUAs further aggravate the difficulty of
conception for women with fertility, especially for women
undergoing IVF treatment with complex etiology. The goal of the
surgery is to restore a normal uterine cavity and enhance
reproductive outcomes. However, the high probability of re-
adhesion following HA separation in IUA significantly impacts
the success rate of IVF patients.
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In recent years, the Reproductive Medical Center of Henan
Provincial People’s Hospital has adopted the technique of HA
separation with cold scissor combined with periodic balloon
dilation to prevent re-adhesion following adhesion separation,
thereby enhancing endometrial receptivity and improving
reproductive outcomes. This study aimed to analyze the clinical
efficacy of this approach in 234 cases during IVF treatment with
different degrees of IUA at our center.

Materials and methods
Study design and patients

This was an observational study at a single reproductive medical
center approved by the Reproductive Medical Ethics Committee of
Henan Provincial People’s Hospital. Patients with different degrees
of TUA undergoing IVF treatment were enrolled between January
2019 and December 2021. All the IUA patients were further
categorized into three subgroups based on the severity of their
condition. Diagnostic and classification criteria of IUA was based
on Chinese Expert Consensus on Clinical Treatment of Uterine
Adhesions in 2015 by the Chinese Society of Obstetrics and
Gynecology (10): mild IUA: 0 to 8 points; moderate IUA: 9 to 18
points; severe [UA: 19 to 28 points. The control group consisted of
women with normal uterine undergoing their first embryo transfer
with artificial cycle, selected through 1:1 propensity score matching
(PSM) method. The inclusion and exclusion criteria were shown in
detail in Figure 1. All couples included in the study signed the
relevant informed consent forms.

Surgical management

The hysteroscopic and balloon dilation surgeries in the study
were performed by a skilled surgeon. Hysteroscopic procedures
were conducted in an outpatient office setting using cold scissors
combined with periodic balloon dilation. Preoperative
investigations were conducted, including routine blood tests,
leukorrhea analysis, coagulation function assessment, infectious
disease screening and electrocardiogram examination to rule out
any contraindications for surgery such as reproductive tract
inflammation. The surgery was scheduled between 3 to 7 days
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1.uterine malformation (n=49)
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Women with TUA undergoing IVF 2.intrauterine adhesion (n=136)
treatment, n=336 3.uterine malformation (n=128)
4.PGT cycles (n=68)
Cycles excluded: 5.Preexisting medical conditions (n=127)
1.Without periodic balloon dilation after HA (n=23) 6.Data incomplete cycles (n=65)
2.Without embryo transfer after treatment (n=54)
3. Recurrent spontaneous abortion (n=8)
4.The interval of transfer after treatment more than
six months (n=17)
A 4
. Final cycles of control
Fmal‘ cyf]:s ;)f IU21§ froup group included, n=498
included, n=
l A4 l
Mild ITUA Moderate TUA Severe ITUA
(n=107) (n=99) (n=28) |
| | Propensity score matching
of the two groups (n=114)
HA combined with periodic and compare the outcomes
balloon dilation
v
Frozen embryo transfer
with HRT cycle
FIGURE 1

Flow chart of the data selection.

post-menstruation. In cases of severe IUA accompanied by
amenorrhea, artificial cycle therapy was administered prior to the
operation in order to stimulate endothelial growth and facilitate
intraoperative identification. The surgical equipment utilized in this
procedure included the STORZ Continuous Irrigation Single
Machine Uterine Cavity Inspection System and Liquid Dilatation
Machine Treatment, both of which were manufactured by a
reputable German company. Normal saline was used as fluid
media, while the dilatation pressure was set at a range of 80~100
mmHg with a flow rate of 200~300 ml/min depending on the
uterine size, muscle thickness and stone (11, 12). The uterine cavity
morphology, degree of adhesions, endometrial distribution, and
bilateral fallopian tube openings were observed and recorded under
hysteroscopy. Intraoperatively, patients received HA operation
using cold scissors to optimize restoration of the uterine cavity
morphology and expose at least one fallopian tube opening.

Postoperative periodic balloon dilation

Following the procedure, administration of estrogen medication
(estradiol valerate 2 mg, twice daily) was initiated, and cyclic
balloon dilation was commenced 7 days after HA operation. The
dilation involved a double-lumen balloon catheter with a diameter
of 14 Fr. To facilitate insertion into the uterine cavity and act as a
barrier, approximately 1 cm of the catheter in front of the balloon
was removed. The Foley catheter was gently inserted into the
uterine cavity and primed with 1 ml of sterile saline as an initial
dose. Under ultrasound guidance, additional fluids were
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incrementally infused into the catheter balloon based on the
patient’s tolerance. Fluid administration involved a total volume
ranging from 2 to 5 ml, occasionally extending up to 8 ml, followed
by a maintenance period of approximately 10 seconds before
withdrawal (13). This sequential process was repeated for ten
iterations prior to subsequent removal of the balloon catheter.
The balloon dilatation was performed once a week on average, for
2 to 3 sessions. For pain-sensitive patients, anti-inflammatory
suppositories were inserted rectally prior to surgery to alleviate
discomfort. Progestogen was prescribed for seven days following the
final balloon dilatation. Subsequently, artificial cycle treatment was
initiated during the next menstrual period and a second
hysteroscopy examination conducted promptly 3-7 days after the

next menstruation.

Frozen-thaw embryo transfer
and luteal support

All patients underwent an artificial regimen to prepare the
endometrium for frozen embryo transfer, with a dosage of 4-8 mg/d
estradiol valerate tablets initiated on the 2nd to 4th day of menstruation
and adjusted according to endometrial thickness (EMT) and
morphology. Initiated after a minimum of 11 days to achieve
maximum endometrial thickness, vaginal administration of 90 mg/d
progesterone gel (Merck Serono, Germany) was supplemented with
twice daily oral doses of 10 mg dydrogesterone (Abbott, The
Netherlands). Embryo transfer was performed at the optimal timing.
Blood B-hCG levels were assessed 14 days post-transfer, and clinical
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pregnancy defined as the presence of at least one intrauterine
gestational sac during weeks 4-5 following transfer. Early miscarriage
was defined as loss before 12 weeks gestation. Luteal support
medication was discontinued in non-pregnant patients, while
continued until 8-10 weeks of pregnancy in those who conceived.

Statistical analysis

The statistical management and analysis were performed using
SPSS software, version 24.0. The measurement data were presented
as mean * standard deviation (mean + SD). One-way ANOVA or
Student’s t-test was used for inter-group comparisons, as
appropriate. A paired t-test was employed to assess changes in
endometrial thickness before and after treatment. All count data
were expressed as percentages (%), and the chi-squared test was
utilized to compare count data between groups. The multivariate
analysis was conducted using a logistic regression model, and
statistical significance was defined as P < 0.05. A 1:1 PSM was
conducted with a matching tolerance of 0.01 for the IUA group and
control group. Matching parameters included age and
endometrium thickness on transfer day.

Results
Study population

The clinical records of patients who met the inclusion criteria
were reviewed, and a total of 234 women with TUA undergoing HA
combined with periodic balloon dilation treatment and embryo
transfer were ultimately enrolled in this study. The TUA patients
were classified into three subgroups: the mild group (n=107), the
moderate group (n=99), and the severe group (n=28). Additionally,
following PSM, a total of 114 patients in the control group without
uterine abnormalities after hysteroscopy examination who

TABLE 1 The clinical characteristics among the IUA groups.

10.3389/fendo.2023.1236447

underwent their first embryo transfer with HRT cycles were
enrolled. All participants underwent frozen embryo transfer using
artificial cycles. Detailed information regarding the selection
process, including the number of cycles and the reasons for
inclusion or exclusion, can be found in Figure 1.

Characteristics of IUA patients and
efficacy of HA treatment

Table 1 presented the clinical characteristics of patients with
mild, moderate, and severe IUA subgroups. The previous number
of uterine surgeries increased significantly with the severity of IUA
(P=0.040). Following HA operation and periodic balloon dilation,
normal uterine cavity was restored in 218 women (93.16%), while
16 women required a second HA procedure (2 in the mild group, 5
in the moderate group, and 9 in the severe group, respectively). As
shown in Table 2, the endometrial thickness was significantly
increased post-operation compared to pre-operation in all three
IUA subgroups (all P <0.001), with the most pronounced change
observed in the severe IUA group (P=0.032).

Pregnancy outcomes of IUA subgroups

After treatment, all the patients with IUA underwent embryo
transfer and their clinical outcomes were presented in Table 3. The
overall clinical pregnancy rate was 49.57% (116/234) and live birth
rate was 29.91% (70/234). The number and stage of embryos
transferred, implantation rate, clinical pregnancy rate, early
miscarriage rate, late miscarriage rate, ectopic pregnancy rate and
live birth rate were comparable across the three groups (all P>0.05).
Multivariate logistic regression analysis was conducted to identify
risk factors associated with live birth rates among the three
subgroups. Multivariate logistic regression analysis was conducted
to investigate the risk factors associated with live birth rate in three

Variables IUA group P value
Moderate Severe
No. of cases 107 99 28
Age (years) 33.1+52 340 5.1 341 +6.2 0.492
Duration of infertility (years) 30+£12 34+10 2.7£09 0.414
Basal FSH (IU/L) 6.87 £ 2.85 6.91 + 2.56 8.14 £ 2.68 0.312
AMH (ng/ml) 3.87 £1.97 3.88 £ 1.68 3.16 £ 191 0.696
Type of infertility (%) 0.815
Primary infertility 18.7 (20) 222 (22) 214 (6)
Secondary infertility 81.3 (87) 77.8 (77) 78.6 (22)
Gravidity 1.7+13 20+13 22+16 0.056
No. of uterine surgeries 17+12 1.8+13 24+15 0.040
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TABLE 2 Comparison of endometrial thickness before and after treatment in three IUA groups.

Group Change of endometrium endometrium thickness before endometrium thickness after
thickness (mm) treatment (mm) treatment (mm)

Mild 09 %07 74%15 8416 <0.001

Moderate 1208 62+17 73+ 14 <0.001

Severe 16+ 1.1 45+ 13 62+12 <0.001

P value 0.032 <0.001 <0.001

subgroups. The findings revealed that age (aOR 0.878, 95% CI
0.817~0.944, P=0.001) and endometrial thickness on transfer day
after treatment (aOR 1.292, 95% CI 1.046~1.597, P=0.018) were
identified as two significant risk factors for live birth rate; however,
there was no association between the degree of IUA (P=0.823) and
live birth following the first embryo transfer (Table 4).

Patients’ clinical baselines and outcomes of
IUA and control group after PSM

Table 5 presented the clinical baseline characteristics and embryo
transfer outcomes of both the TUA group and control group after
PSM. The basic characteristics were comparable between the two
groups including age, duration of infertility, basal follicle-stimulating
hormone (FSH), anti-Miillerian hormone (AMH) levels, endometrial
thickness, number of embryos transferred and stage of embryos
transferred (all P>0.05). Also, there were no significant difference in
clinical outcomes including implantation rate, clinical pregnancy rate,
early miscarriage rate, late miscarriage rate, ectopic rate and live birth
rate (all P>0.05).

TABLE 3 The results of first embryo transfer after treatment in IUA group.

Discussion

The findings of the present investigation suggest that women
with TUA undergoing IVF treatment can achieve comparable
clinical outcomes after receiving HA treatment combined with
periodic balloon dilation, similar to those observed in individuals
with comparable baseline. After uterine cavity restoration using HA
and subsequent periodic balloon dilation, patients with mild,
moderate, or severe IUA demonstrated comparable clinical
outcomes after their first embryo transfer cycle with artificial
protocol. After adjusting for confounding factors through
multivariate logistic regression analysis, both age and
endometrium thickness were found to be significantly associated
with live birth outcomes.

IUA is a prevalent condition primarily attributed to infectious
or traumatic etiologies, exerting significant physical and
psychological impacts on women of reproductive age and
manifesting symptoms such as hypomenorrhea or infertility. [UA
can disturb embryo migration and implantation. Endometrial
receptivity plays a critical role in determining successful embryo
implantation. The ultrasound-based measurement of endometrial

Variables IUA group P value
Moderate
No. of cases 107 99 28
No. of embryos transferred (%) 0.074
1 35.51 (38) 46.46 (46) 57.14 (16)
2 64.49 (69) 53.53 (53) 42.86 (12)
Stage of embryos transferred (%) 0.572
Cleavage embryo 47.66 (51) 40.40 (40) 42.86 (12)
Blastocyst 52.34 (56) 59.60 (59) 57.14 (16
Implantation rate (%) 42.61 (75/176) 34.87 (53/152) 37.50 (15/40) 0.351
Clinical pregnancy rate (%) 56.07 (60/107) 44.44 (44/99) 42.86 (12/28) 0.187
Early miscarriage rate (%) 28.33 (17/60) 25.00 (11/44) 33.33 (4/12) 0.870*
Late miscarriage rate (%) 10.00 (6/60) 6.82 (3/44) 8.33 (1/12) 0.891*
Ectopic pregnancy rate (%) 3.33 (2/60) 2.27 (1/44) 8.33 (1/12) 0.766*
Live birth rate (%) 32.71 (35/107) 29.29 (29/99) 21.43 (6/28) 0.502

*means Fisher test.
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TABLE 4 Multivariate logistic regression analysis of the live birth in IUA group.

B Adjusted OR (95% CI) P value
Age (years) -0.130 0.878 (0.817, 0.944) 0.001
Duration of infertility (years) 0.032 1.033 (0.919, 1.161) 0.588
Basal FSH (IU/L) 0.055 1.056 (0.927, 1.205) 0.412
AMH (ng/ml) 0.053 1.054 (0.969, 1.147) 0.218
EMT before treatment (mm) -0.060 0.942 (0.696, 1.274) 0.697
EMT after treatment (mm) 0.256 1.292 (1.046, 1.597) 0.018
No. of embryo transferred
1
2 -0.337 0.714 (0.347, 1.467) 0.359
Stage of embryo transferred
Cleavage
Blastocyst -0.172 0.842 (0.405, 1.748) 0.644
TUA 0.823
1
2 0.176 1.193 (0.601, 2.365) 0.614
3 -0.089 0.915 (0.281, 2.977) 0.882

thickness is the most commonly employed method for evaluating  implantation (14-17). Therefore, the etiology and treatment of thin
endometrial receptivity in clinical settings. The findings of various  endometrium have emerged as pivotal and intricate aspects in
studies have consistently demonstrated that a thin endometrium is  clinical practice. IUAs are fibrous adhesive bands that develop
an independent and pivotal risk factor associated with the failure of ~ within the uterine cavity, resulting in the adherence of opposing

TABLE 5 The comparison of clinical characteristics between IUA group and control group after PSM.

Variables IUA group Control group P value
No. of cases 114 114

Age (years) 33.6+55 329 +£52 0.286
Duration of infertility (years) 32+1.5 33+1.7 0.408
Basal FSH (IU/L) 7.04 £ 227 6.89 + 2.05 0.670
AMH (ng/ml) 4.03 + 1.67 3.79 + 1.60 0.511
Endometrium thickness (mm) 6.6 + 0.8 6.7 £ 0.8 0.944

No. of embryos transferred (%) 1.57 + 0.50 1.53 + 0.50 0.508

Stage of embryos transferred (%)

Cleavage embryo 52 (45.61) 58 (50.88) 0.426
Blastocyst 62 (54.39) 56 (49.12)
Implantation rate (%) 36.31(65/179) 37.35 (62/166) 0.842
Clinical pregnancy rate (%) 45.61 (52/114) 47.37 (54/114) 0.791
Early miscarriage rate (%) 26.92 (14/52) 24.07 (13/54) 0.736
Late miscarriage rate (%) 9.62 (5/52) 7.41 (4/54) 0.739*
Ectopic pregnancy rate (%) 1.92 (1/52) 0 (0/54) 0.491*
Live birth rate (%) 25.44 (29/114) 29.82 (34/114) 0.459

*means Fisher test
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endometrial surfaces, leading to thinning of the endometrium or
other abnormalities which significantly impair endometrial
receptivity. The presence of IUAs is strongly associated with a
reduced pregnancy rate and an increased risk of pregnancy
complications (18). Consequently, diverse strategies have been
implemented for the management and restoration of endometrial
receptivity in patients with IUAs.

HA with cold scissor

Currently, HA separation is the first-line standard treatment for
TUA. The objective of this procedure is to separate adhesive tissue,
restore the anatomical morphology of the uterine cavity and
effectively protect the residual endometrium. The separation of HA
can be achieved through the utilization of non-electric instruments or
electrosurgery, such as monopolar electrotomy, bipolar electrotomy,
plasma electrotomy, and micro-scissors. However, there is no
consensus on which method is preferable. Non-electric methods
involve separating adhesions using non-energy instruments such as
micro-scissors, which can avoid the electrothermal effect of energy
instruments on normal endometrium around scars and reduce
trauma exudation while decreasing postoperative re-adhesion
formation. A meta-analysis included nine studies found that
hysteroscopic cold scissors was more effective in preventing
intrauterine adhesion recurrence, increasing the menstrual flow,
reducing intraoperative blood loss, and shortening the operation
time than with electrosurgery (19). A randomized trial including 110
patients demonstrated that the thickness of the endometrium in the
cold knife group was clearly larger than that in the control group on
the 11th and 13th day of menstruation (all P<0.05), hysteroscopic
cold knife separation can improve the efficacy of IUA and protect the
endometrium (20). HA using cold scissors is effective for rebuilding
the uterine cavity and provide a fresh and rich blood-supplied surface
for endometrium to grow and cover after the surgery (21). In this
study, a cold scissor technique was used to minimize the damage
caused by energy-based instruments and optimize endometrial
protection. This method is characterized by its simplicity, short
duration, outpatient setting, high patient compliance, and
avoidance of anesthesia risks and serious complications associated
with prolonged injection of large volumes of dilatation fluid into the
uterine cavity. Therefore, we performed outpatient HA separation
using the cold scissor technique.

Periodic balloon dilation after
HA separation

There are various strategies to prevent re-adhesion after IUA
separation, including delicate surgical techniques, barrier methods
such as gels, intrauterine devices, intrauterine balloons, and stem
cell transplantation (6). Foley catheters were initially used for
urethral catheterization, but they have recently been widely used
in many other clinical applications. The Foley catheter acts as a
physical barrier separating the surgical wound and supporting the
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entire uterine wall to prevent recurrence of adhesion. A randomized
controlled trial demonstrated that postoperative intermittent
intrauterine balloon dilatation therapy can significantly reduce
postoperative adhesion reformation (P<0.05) and significantly
increase menstruation flow (P<0.001) (22). Moreover, the
placement of pediatric Foley catheter after HA does not result in
ascending infection (23).

In our center, we utilize a cold scissor separation technique in
conjunction with periodic balloon dilation treatment, which is non-
thermal throughout the entire process. Periodic balloon dilation is
performed one week post-surgery for 2-3 times every month to act as
a barrier and dilate the uterine cavity, thereby preventing adhesion
formation during the short period after separation and enhancing
endometrial blood flow. In this study, we observed that all three ITUA
subgroups exhibited significant improvement in endometrial
thickness after HA separation combined with periodic balloon
dilation. Moreover, the recovery rate of uterine cavity morphology
surpassed 90% in both mild and moderate IUA groups, which was
significantly superior to that of the severe IUA group. Therefore, our
findings suggest a more practical clinical treatment approach for
women suffering from mild to moderate TUA.

Embryo transfer of HA treatment

Endometrial receptivity is a crucial factor influencing the
outcomes of IVF, and research has shown that endometrial
thickness plays a significant role in determining the success rates
of embryo transfer following HA treatment (24). A study involving
357 patients with different degrees of TUA revealed an overall
pregnancy rate of 48.2% following HA treatment, which gradually
declined as the severity of IUA increased (25). For individuals who
have undergone IVF following HA separation, several studies
indicated that the clinical pregnancy rate after embryo transfer
may be approximately 50% (26, 27), which is a relatively satisfactory
outcome in clinical practice.

A total of 234 infertile women with IUA were enrolled in this
study. The clinical outcomes showed no significant differences
among different degrees of IUA groups after treatment with HA
separation combined with periodic balloon dilation, which differs
from the findings reported in previous studies (28), maybe related
to the sample size and needs to be further investigated, or some
patients without embryo transfer were excluded.

The further adjusted analysis revealed that age and endometrial
thickness were two significant risk factors for live birth rate after
embryo transfer, regardless of the degree of intrauterine adhesion
(IUA). Wang’s study also demonstrated that age and EMT had a
considerable impact on pregnancy outcomes (24). Insufficient
endometrial receptivity is the primary factor affecting embryo
implantation (29). The restoration of uterine cavity, as well as
increasing EMT and endometrial blood flow, are crucial steps to
improve implantation success. To evaluate the clinical outcomes
after treatment, we selected the control group through PSM
method, matching age and endometrium thickness, and the
results showed that implantation rate, clinical pregnancy rate,
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miscarriage rate, and live birth rate were similar between IUA group
and control group. Therefore, the outcome of embryo transfer
following treatment may be comparable to that of individuals
with similar baselines but without uterine abnormalities. It can be
speculated that HA combined with periodic balloon dilation
treatment maybe an effective approach for IUA patients.

Some limitations existed in our study. Firstly, the study was not
originally designed as a randomized controlled trial, and thus the
control group may not be considered optimal. Ideally, the control
group should consist of women with untreated I[UA who undergo
embryo transfer, allowing for a more comprehensive evaluation of
the treatment’s effectiveness in this study. However, conducting
embryo transfer without any intervention for women with IUA
contradicts medical principles and ethical considerations.
Consequently, we employed PSM to establish comparability
between the control group and IUA group, thereby facilitating an
assessment of the clinical outcomes after embryo transfer.
Moreover, the sample size was small, and subsequent large-scale
studies are imperative to further validate the findings.

Conclusions

The combination of cold instrumentation and periodic balloon
dilation proves to be an effective approach in restoring the uterine
cavity and enhancing endometrial receptivity for women
undergoing IVF combined with IUA. After treatment, satisfactory
clinical outcomes can be achieved following embryo transfer,
particularly for patients with mild uterine adhesions. This method
holds significant potential for clinical promotion.
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