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Background: Recurrent intrauterine adhesions (IUAs) after hysteroscopic
adhesiolysis severely compromise fertility. This randomized trial investigated
the efficacy of a pioneering silicone rubber uterine stent in preventing
adhesion reformation.

Methods: In a single-center, double-blind trial, 45 patients with moderate-
to-severe |UAs underwent hysteroscopic adhesiolysis. The patients were
randomized to receive a silicone rubber uterine stent (treatment group) or an
auto-crosslinked hyaluronic acid gel. Intrauterine device (IUD) and 12-f Foley
balloon catheter at the end of surgery (control group). All patients underwent
second-look hysteroscopy at 2—3 months and hormonal therapy for two cycles
after surgery. Pregnancies over 5 years were followed up.

Results: Both groups had reduced American Fertility Society (AFS) scores
postoperatively (P < 0.005), but the stent group achieved significantly greater
reductions (P = 0.003). Severe IUA subgroup analyses revealed near-doubled
AFS score improvements with stents versus controls (P = 0.023). The stent
group demonstrated superior uterine cavity restoration, with markedly better
involvement range scores (P < 0.05). The long-term data revealed that stent-
treated patients had higher cumulative pregnancy rates (59.1% vs. 34.8%), with
advantages emerging as early as 6 months post-surgery.

Conclusion: Silicone uterine stents represent a breakthrough in preventing post-
adhesiolysis IUAs, particularly for severe cases, offering enhanced anatomical
recovery and fertility outcomes. This innovation addresses a critical unmet
need in reproductive surgery, providing a robust strategy to safeguard
fertility potential.
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1 Background

Asherman syndrome (AS), first described by Asherman in 1950,
is defined as partial or complete obstruction of the uterine cavity
by adhesions secondary to trauma of the basal layer, resulting in
menstrual abnormalities, cyclical lower abdominal pain, infertility,
or recurrent pregnancy loss (1, 2). Intrauterine surgery and
infection have been identified as the two main causes of this
disease (3).

Hysteroscopy has become the standard method for diagnosing
and treating intrauterine adhesions (IUAs) (4). The aim of
transcervical resection of adhesions (TCRA) is to restore
the normal uterine structure by removing the adherent
tissue under direct vision. However, the readhesion rate after
TCRA is as high as 20%-62.5% (5, 6). And the pregnancy
rate is only 22.5%-33.3% in severely adherent patients,
which seriously affects women’s reproductive health (7, 8).
Therefore,
tissue,

compared with surgical removal of connected
prevention of IUA reoccurrence after surgery is
more challenging.

Medical silicone rubber, a non-toxic, non-irritating material
with good biocompatibility, is gradually being used in the fields
of breast implants and arthroplasty of the wrist (9, 10). The first
exploration of the therapeutic efficacy of silicone rubber stents
in the field of uterine adhesions was a case report in 2019 (11).
A retrospective study demonstrated that silicone rubber stents are
effective at preventing adhesion reformation after TCRA (12). In
a recent study, the authors evaluated the pharmacokinetics and
safety of silicone rubber stents as estrogen carriers in the rat
uterus, providing a new idea for preventing IUA recurrence (13).
However, there have been no clinical reports about the effects
of silicone rubber stents on adhesion recurrence or pregnancy
outcomes after TCRA.

The silicone rubber stent is a uterine-type sheet device
(Figure 1). The lower end of the stent is equipped with three
drainage grooves, which is more conducive to the drainage of fluid
in the uterine cavity and reduces the occurrence of intrauterine
infection. In more than 30 years of prior clinical practice, autocross-
linked hyaluronic acid (ACP) gel and Foley balloon catheters have
been recommended in the European Society of Gastrointestinal
Endoscopy practice guidelines as Grade A (14). It has also been
reported that the combination of a Foley balloon catheter and
an intrauterine device (IUD) may be more effective in preventing
readhesion after TCRA than an IUD or Foley balloon catheter
alone (15). However, the effects of these methods have been
questioned. A previous study revealed that the release of copper
ions produces an aseptic inflammatory response that may be
detrimental to the treatment of uterine adhesions (16, 17). The
Foley balloon catheter is inexpensive and simple to use, but the
shape of the balloon does not match the uterine cavity, resulting in
the inability to separate the adhesions on both horns of the uterus
(18). Furthermore, prolonged intrauterine placement has raised
concerns about the potential for increased rates of intrauterine
infection.

We conducted a randomized controlled study to evaluate
whether could prevent
recurrence and improve pregnancy rates in patients with

silicone rubber stents adhesion

moderate to severe IUA.
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FIGURE 1
The silicone rubber uterine stent.

2 Materials and methods

2.1 Study design

This clinical trial was registered on Chinese Clinical Trials
Registry (URL: ClinicalTrials.gov) on 30 June 2021 (No:
NCT05474756). In this prospective randomized controlled
trial, participants were recruited between April 2019 and January
2021 from the Department of Gynecology of Tiantan Hospital,
Beijing. The inclusion criteria were women aged 20-40 years
with moderate to severe IUA [American Fertility Society (AFS)
score > 5], patients with a desire for future fertility and IUA as the
only infertility factor. Patients were excluded if they had received
estrogen therapy within 30 days before the procedure or had severe
systemic disease or any contraindications to TCRA surgery.

The participants were randomly divided into two groups with a
simple randomization sequence generated by a computer random
number generator and maintained by a doctor who was not
involved in patient registration. The sequence was not accessible
to any researcher. Opaque sealed envelopes were used to store
the documents and were opened by the gynecologist before the
procedure. The AFS scores before treatment weas evaluated by
the surgeon at the first hysteroscopy in all patients. The treatment
group received a silicone rubber uterine stent (Haokang Medical
Technology Co., Ltd., Hunan, China) at the end of surgery. The
control group received 3 mL of ACP gel (MateRegen gel; BioRegen
Biomedical Co., Ltd., Changzhou, China), IUD (YUANGONG
COPPER IUD; YANTAI JISHENGYAOXIE CO., LTD, China)
or a 12-f Foley catheter (UROCARE Sterile Urethral Catheter,
URO TECHNOLOGY SDN. BHD) with a balloon filled with
2.5 ml of saline at the end of surgery. The doctor removed the
urinary catheter on the first postoperative day. Both the silicone
rubber uterine stent and the IUD were removed by grasping
forceps under direct hysteroscopic vision at the time of the second
hysteroscopy 2-3 months later. The second-look AFS score was
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determined following removal. All patients received standard care.
Hormonal therapy consisting of 6 mg/day of estradiol valerate
tablets (PROGYNOVA; Bayer) was started on the day of surgery for
25 days with the addition of progesterone (progesterone capsules;
ZHEJIANG XIANJU PHARMACEUTICAL CO., LTD.) at an oral
dose of 200 mg/day for the last 6 days of estrogen therapy.

2.2 Surgical procedure

All patients underwent TCRA during the proliferative phase
of the endothelium, and surgical procedures were performed
under general anesthesia. The procedure was performed by
the same surgeon (M.D. Feng) via a surgical hysteroscope
(8.5 mm, Olympus, Japan) and perfused with 0.9% saline at a
flow rate of 300-340 ml/min at a pressure of 100-120 mmHg.
Ultrasound guidance was routinely used. Once the extent and
severity of uterine adhesions were assessed, bipolar instruments or
scissors were used to separate the adhesions until normal uterine
anatomy was restored.

2.3 Outcome measures

The primary outcome was the reduction in the AFS score
before treatment, and the second outcome was the AFES score.
The secondary outcome was the pregnancy rate within 5 years
postoperatively, and follow-up was performed through outpatient
or telephone consultation.

2.4 Sample size and power consideration

The primary endpoint of this study was the reduction in
AFS score after surgery. Because no prior randomized data on
silicone stents were available at the time of study design, a
formal prospective sample size calculation could not be performed.
Therefore, this trial was conducted as an exploratory randomized
study with a target enrollment of approximately 20-25 participants
per arm, which is consistent with previous IUA interventional
studies of similar design. After completing data collection, a
post hoc power analysis was performed based on the observed
between-group difference in AFS score to evaluate the adequacy of
statistical power for the primary outcome.

2.5 Statistical analysis

A Kolmogorov-Smirnov test was used to examine the data
distribution. Numerical data with a normal distribution are
presented as the means £ SDs, whereas data with a skewed
distribution are presented as the medians (interquartile ranges).
Variables with a normal distribution, such as age and baseline
AFS score, were compared between groups using Student’s ¢-test,
whereas skewed continuous variables, such as the reduction in
AFS score in the severe adhesion subgroup, were compared
using the Mann-Whitney U-test. The frequency distributions were
compared via a chi-square test. A value of P < 0.05 was considered
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statistically significant. Cumulative pregnancy rates were compared
using Kaplan-Meier survival analysis and the log-rank test. Cox
proportional hazards models were used to estimate hazard ratios
with 95% CI, we visualized the results via GraphPad Prism (version
10.1.2), which provided a clear representation. All the statistical
analyses were performed via SPSS (version 25.0).

3 Results

3.1 Patient characteristics

Among the 55 eligible patients, Figure 2 shows the flow chart
of the study with annotated exclusions. Four declined participation
before randomization, two withdrew during the study, and four
were lost to follow-up, resulting in 45 patients who completed
the study (22 in the treatment group and 23 in the control
group) (Figure 2). The baseline characteristics of the patients
who completed the study were similar across groups, and the
characteristics of those who declined, withdrew, or were lost to
follow-up were comparable to the analyzed population, suggesting
that these losses are unlikely to have biased the primary or
secondary outcomes, including pregnancy rates (Table 1).

None of the patients experienced perforation, infection,
abnormal vaginal bleeding or other complications.

3.2 Comparison of AFS score reduction
between the two groups

Compared with the AFS score before treatment, the second-
look AFS score was significantly lower in both the treatment
and control groups (Figure 3A). The AFS score at the second-
look hysteroscopy in the treatment group was significantly lower
than that in the control group (P = 0.003, Table 2). Furthermore,
patients in the treatment group had greater AFS score reductions
than did those in the control group (6.27 & 2.16 vs. 4.00 % 2.66,
p = 0.003; Figure 3B). In patients with moderate adhesions, the
AFS score was not significantly different between the two groups
(5.43 £ 1.95 vs. 3.81 £ 2.50, P = 0.061; Figure 3C). However, in
patients with severe adhesions, the reduction in AFS score was
more significant in the treatment group than in the control group
(7.75 £ 1.75 vs. 4.43 & 3.16, P = 0.230; Figure 3D). According to the
subgroup analysis of AFS scores, patients in the treatment group
had greater extents of cavity involvement scores than did those in
the control group in both the moderate and severe adhesion groups
did (P < 0.05), whereas the types of adhesion scores and menstrual
pattern scores were not significantly different (P > 0.05). A post hoc
power analysis based on the AFS score reduction demonstrated
adequate statistical power for the primary endpoint (power = 0.83
at o = 0.05), supporting the robustness of the main finding.

3.3 Comparison of pregnancy rates
among patients

The pregnancy rate in the treatment group was not significantly
different from that in the control group (P = 0.182, Table 3).
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FIGURE 2
Flow diagram of the trial.

TABLE 1 The clinical characteristics of each group.

Treatment group N = 23 Control group N = 22

Variable

Age (years)? 31.6£3.6 31.6£4.0 0.956
Body mass index® 228+37 224+42 0.755
Gravida® 1.8+ 1.0 22+15 0.255
Para® 02404 0.5+ 0.5 0.106
Time interval (days)* 89.9 + 18.0 97.4 + 34.0 0.368
Time interval (day)® 90 + 18 97 + 34 0.363
AFS score? 8 (6-10) 8 (7-10) 0.934
History of uterine surgery® - - 0.132
Hysteroscopic surgery 2(9.1%) 2 (8.7%) -
D&C for induced abortion 16 (72.7%) 10 (43.5%) -
D&C for induced abortion 4(18.2%) 8 (34.8%) -
Menstrual pattern® - - 0.673
Amenorrhea 3 (13.6%) 1(4.3%) -
Oligomenorrhea 17 (77.3%) 21(91.3%) -
Normal menses 2(9.1%) 1(4.3%) -
Grades by AFS score® - - -
Moderate 14 (63.6%) 16 (69.6%) 0.673
Severe 8 (36.4%) 7 (30.4%) -

aStudent’s t-test. "Mann-Whitney U-test. “Chi-square test and contingency table analysis. AFS, American Fertility Society; D&C, dilation and curettage. The values are presented as the
means + standard deviations, medians (interquartile ranges), or numbers (%), unless otherwise indicated. P < 0.05 was considered statistically significant.
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FIGURE 3
AFS score and the reduction in the scores before treatment and second-look AFS score. (A) Comparison of pre- and postoperative adhesion scores.
(B) Reduction in the AFS score of the treatment group and control group. (C) Reduction in the AFS score of patients with moderate adhesion.
(D) Reduction in the AFS score of patients with severe adhesion. AFS, American Fertility Society; NS, not significant. *P < 0.05, **P < 0.01,
***p < 0.001.

TABLE 2 Differences in adhesion grade between the two groups of women.

Outcome measures Treatment group (n = 22) Control group (n = 23) P-values

Second-look AFS score 2(0-3) 4(2-5) 0.003

AAFS score

Total® 6.27 £2.16 4.00 £ 2.66 0.003

Moderate adhesion® 5.43 £+ 1.95[14] 3.81 £ 2.50[16] 0.061
Extent of cavity involved® 2(1-2) 0(0-2) 0.022
Type of adhesions” 2(0.75-4) 2(0-3) 0.615
Menstrual pattern® 2(2-2) 2(0-2) 0.225

Severe adhesion® 7.75 + 1.75(8] 4.43 4+ 3.16(7] 0.023
Extent of cavity involved® 3(2.25-3) 0(0-3) 0.049
Type of adhesions® 2.5(1.25-3.75) 0(0-3) 0.146
Menstrual pattern® 2(2-3.5) 2(0-2) 0.202

2Students t-test. "Mann-Whitney U-test. The values are presented as the means + standard deviations or medians (interquartile ranges). P < 0.05 was considered statistically significant.

Cumulative pregnancy rates over the follow-up period were
illustrated using Kaplan-Meier curves (Figure 4). The log-rank test
showed a trend toward higher cumulative pregnancy probability
in the treatment group compared with controls (P = 0.27). Cox
regression analysis yielded an HR of 1.62 (95% CI: 0.71-3.72),
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suggesting a non-significant trend of increased likelihood of
conception in the treatment group. These results indicate that
the observed differences in pregnancy outcomes should be
interpreted cautiously. Furthermore, the median gestation time

from second surgery to conception was 33 months in the
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TABLE 3 Comparison of pregnancy rates between the treatment group
and the control group.

22 -

Treatment group | 12 (54.5%) 10 (45.5%)

Control group 8 (34.8%) 15 (65.2%) 23 1822

Total 20 25 45 -

#Chi-square test and contingency table analysis. The values are given as numbers (%).
P < 0.05 was considered statistically significant.

®
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FIGURE 4

Cumulative pregnancy rate curves generated via the Kaplan—Meier
method on the PR dataset.

treatment group, and the control group was not followed up.
According to the Kolmogorov-Smirnov curve, PR was greater in
the treatment group than in the control group at any point after
6 months.

4 Discussion

This is the first prospective randomized controlled study to
explore whether intrauterine placement of silicone rubber stents
after TCRA affects IUA reformation and clinical pregnancy rates.
The treatment group had the advantage of reducing the extent
of cavity involvement scores, and patients with severe adhesions
were more likely to benefit from the use of silicone rubber
stents after TCRA.

Takasaki K first retrospectively demonstrated that the use
of silicone rubber stents was effective in preventing adhesion
reformation after TCRA, which is consistent with our conclusions
(19). The silicone rubber stent used in this study has the advantages
of conforming to the morphology of the uterine cavity, does not
compress endometrial blood flow, and the caudal groove facilitates
the drainage of uterine fluid.

The use of silicone rubber stents significantly reduced the
extent of cavity involvement scores. This may be because the
silicone rubber stent conforms to the morphology of the uterine
cavity. The IUD is limited to only the periphery of the cavity
of the uterus. Although the combined use of a Foley balloon
prevents contact between the anterior and posterior walls of
the central uterus, it was designed to be retained only 1 day
after TCRA, in view of the discomfort and the risk of uterine
infection caused by the tail of the catheter being left outside
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of the vagina. Related studies have reported that ACPs can
be retained in the uterine cavity for at least 3 days (20).
However, it has been reported that 2 months are needed for
complete endometrial wound healing following hysteroscopic
surgery (21). This finding suggested that the duration required
for the barrier to prevent adhesion reformation after TCRA
was at least 2 months. Thus, the control method is clearly
insufficient to achieve continuous separation of the anterior
and posterior uterine walls. In contrast, silicone rubber stents
separate the anterior and posterior walls of the peripheral
and central uterine cavities and can be retained for 2-
3 months after TCRA.

The pregnancy rate in the treatment group was 54.5%, which
was higher than the 33.3% previously reported in the literature.
Fibrous tissue within the uterine cavity affects sperm entry into
the fallopian tubes. The decreased receptivity of the endometrium
impacts the implantation of the zygote (22). The silicone rubber
stent prevents direct contact between the anterior and posterior
walls of the uterus, and when combined with periodic estrogen
treatment, it promotes scarless repair and re-epithelialization (23,
24). As a result, the pregnancy rate in the treatment group was
higher than that reported in previous studies. The treatment
group had better pregnancy potential after 6 months. Adhesions
recur over time, and the extent of adhesions in the treatment
group was less than that in the control group. We speculate
that the difference in uterine cavity volume affects the pregnancy
rate after 6 months. Although the study was sufficiently powered
for the primary outcome, the sample size was not based on
pregnancy outcomes. The treatment group showed a trend toward
higher cumulative pregnancy rates, but the difference did not
reach statistical significance. The Kaplan-Meier and Cox analyses
suggest a potential benefit, but given the limited sample size and
exploratory nature of this secondary outcome, therefore, fertility
results should be interpreted as exploratory. In addition, we note
that the small sample size limits the ability to detect rare adverse
events, and larger studies would be required to fully assess the safety
profile of long-term stent placement.

5 Conclusion

In summary, the use of silicone rubber uterine stents
can effectively prevent adhesions after TCRA. Patients with
severe adhesions are particularly more likely to benefit from
the use of silicone rubber stents after TURA. Although the
pregnancy rate in the treatment group did not significantly
improve compared with that in the control group, the pregnancy
potential in the treatment group 6 months after surgery was
significantly better.

Data availability statement

The original contributions presented in this study are included
in this article/supplementary material, further inquiries can be
directed to the corresponding author.

frontiersin.org


https://doi.org/10.3389/fmed.2025.1629651
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

Ding et al.

Ethics statement

Approval was granted by the Ethical Ethics Committee
of Beijing Tiantan Hospital (QX2018-00). The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

HD: Conceptualization, Data curation, Investigation, Writing —
original draft. SQ: Conceptualization, Formal analysis, Writing —
original draft, Methodology. YJ: Data curation, Writing — original
draft, Software. QW: Supervision, Validation, Writing — original
draft. LF: Conceptualization, Funding acquisition, Writing -
review & editing.

Funding

The author(s) declare financial support was received for the
research and/or publication of this article. This research was
supported by grants from the Beijing Municipal Science and
Technology Commission Project of China (No. HX-A-2024041).

References

1. Dreisler E, Kjer J. Asherman’s syndrome: current perspectives on diagnosis and
management. Int ] Womens Health. (2019) 11:191-8. doi: 10.2147/IJWH.S165474

2. Khan Z. Etiology, risk factors, and management of asherman syndrome. Obstet
Gynecol. (2023) 142:543-54. doi: 10.1097/A0G.0000000000005309

3. Pardo-Figuerez M, Simon C, Santamaria X. Asherman syndrome at single-cell
resolution. Am J Obstet Gynecol. (2025) 232:5148-59. doi: 10.1016/j.ajog.2024.12.023

4. Libretti A, Vitale S, Saponara S, Corsini C, Aquino C, Savasta E, et al. Hysteroscopy
in the new media: quality and reliability analysis of hysteroscopy procedures on
Youtube™. Arch Gynecol Obstet. (2023) 308:1515-24. doi: 10.1007/s00404-023-
07172-9

5.Ma ], Zhan H, Li W, Zhang L, Yun F, Wu R, et al. Recent trends in therapeutic
strategies for repairing endometrial tissue in intrauterine adhesion. Biomater Res.
(2021) 25:40. doi: 10.1186/s40824-021-00242-6

6. Yu D, Wong Y, Cheong Y, Xia E, Li T. Asherman syndrome-one century later.
Fertil Steril. (2008) 89:759-79. doi: 10.1016/j.fertnstert.2008.02.096

7. Roy K, Baruah J, Sharma J, Kumar S, Kachawa G, Singh N. Reproductive outcome
following hysteroscopic adhesiolysis in patients with infertility due to Asherman’s
syndrome. Arch Gynecol Obstet. (2009) 281:355-61. doi: 10.1007/s00404-009-1117-x

8. Hanstede M, van der Meij E, Veersema S, Emanuel M. Live births after asherman
syndrome treatment. Fertil Steril. (2021) 116:1181-7. doi: 10.1016/j.fertnstert.2021.05.
099

9. Chrusciel J. Most important biomedical and pharmaceutical applications of
silicones. Materials. (2025) 18:2561. doi: 10.3390/mal8112561

10. Daniels A. Silicone breast implant materials. Swiss Med Wkly. (2012)
142:w13614. doi: 10.4414/smw.2012.13614

11. Miyagi M, Mekaru K, Oishi S, Urasoe C, Akamine K, Aoki Y. Silicone
plate for the prevention of postoperative adhesions in patients with asherman
syndrome. Case Rep Obstet Gynecol. (2019) 2019:5420837. doi: 10.1155/2019/54
20837

12. Azumaguchi A, Henmi H, Saito T. Efficacy of silicone sheet as a personalized
barrier for preventing adhesion reformation after hysteroscopic adhesiolysis of
intrauterine adhesions. Reprod Med Biol. (2019) 18:378-83. doi: 10.1002/rmb2.
12294

Frontiers in Medicine

10.3389/fmed.2025.1629651

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

13. Li B, Zhang L, Xie Y, Lei L, Qu W, Sui L. Evaluation of pharmacokinetics
and safety of a long-term estradiol-releasing stent in rat uterine. Regen Ther. (2022)
21:494-501. doi: 10.1016/j.reth.2022.10.001

14. AAGL Elevating Gynecologic Surgery. Aagl practice report: practice guidelines
on intrauterine adhesions developed in collaboration with the European society of
gynaecological endoscopy (Esge). ] Minim Invasive Gynecol. (2017) 24:695-705. doi:
10.1016/.jmig.2016.11.008

15. Zhao ], Zhang L, Liang ], Zhao H, Wang Z, Pang Y. The effect of the combined use
of an intrauterine device and a foley balloon in the prevention of adhesion following
hysteroscopic adhesiolysis. Women Health. (2022) 63:1-7. doi: 10.1080/03630242.
2022.2144984

16. Kou L, Jiang X, Xiao S, Zhao Y, Yao Q, Chen R. Therapeutic options and drug
delivery strategies for the prevention of intrauterine adhesions. J Controlled Release.
(2019) 318:25-37. doi: 10.1016/j.jconrel.2019.12.007

17. Yu X, Yuhan L, Dongmei S, Enlan X, Tinchiu L. The incidence of post-operative
adhesion following transection of uterine septum: a cohort study comparing three
different adjuvant therapies. Eur ] Obstet Gynecol Reprod Biol. (2016) 201:61-4. doi:
10.1016/j.¢jogrb.2016.01.039

18. Zhu R, Duan H, Gan L, Wang S. Comparison of intrauterine suitable balloon and
foley balloon in the prevention of adhesion after hysteroscopic adhesiolysis. Biomed
Res Int. (2018) 2018:9494101. doi: 10.1155/2018/9494101

19. Takasaki K, Henmi H, Ikeda U, Endo T, Azumaguchi A, Nagasaka K. Intrauterine
adhesion after hysteroscopic myomectomy of submucous myomas. J Obstet Gynaecol
Res. (2022) 49:675-81. doi: 10.1111/j0g.15499

20. Guida M, Acunzo G, Di Spiezio Sardo A, Bifulco G, Piccoli R, Pellicano
M, et al. Effectiveness of auto-crosslinked hyaluronic acid gel in the prevention
of intrauterine adhesions after hysteroscopic surgery: a prospective, randomized,
controlled studyHum Reprod. (2004) 19:1461-4. doi: 10.1093/humrep/deh238

21. Yang J, Chen M, Chen C, Chen S, Ho H, Yang Y. Optimal waiting period for
subsequent fertility treatment after various hysteroscopic surgeries. Fertil Steril. (2013)
99:2092-6.¢3. doi: 10.1016/j.fertnstert.2013.01.137

22. Evans J, Salamonsen L, Winship A, Menkhorst E, Nie G, Gargett C, et al. Fertile
ground: human endometrial programming and lessons in health and disease. Nat Rev
Endocrinol. (2016) 12:654-67. doi: 10.1038/nrendo.2016.116

frontiersin.org


https://doi.org/10.3389/fmed.2025.1629651
https://doi.org/10.2147/IJWH.S165474
https://doi.org/10.1097/AOG.0000000000005309
https://doi.org/10.1016/j.ajog.2024.12.023
https://doi.org/10.1007/s00404-023-07172-9
https://doi.org/10.1007/s00404-023-07172-9
https://doi.org/10.1186/s40824-021-00242-6
https://doi.org/10.1016/j.fertnstert.2008.02.096
https://doi.org/10.1007/s00404-009-1117-x
https://doi.org/10.1016/j.fertnstert.2021.05.099
https://doi.org/10.1016/j.fertnstert.2021.05.099
https://doi.org/10.3390/ma18112561
https://doi.org/10.4414/smw.2012.13614
https://doi.org/10.1155/2019/5420837
https://doi.org/10.1155/2019/5420837
https://doi.org/10.1002/rmb2.12294
https://doi.org/10.1002/rmb2.12294
https://doi.org/10.1016/j.reth.2022.10.001
https://doi.org/10.1016/j.jmig.2016.11.008
https://doi.org/10.1016/j.jmig.2016.11.008
https://doi.org/10.1080/03630242.2022.2144984
https://doi.org/10.1080/03630242.2022.2144984
https://doi.org/10.1016/j.jconrel.2019.12.007
https://doi.org/10.1016/j.ejogrb.2016.01.039
https://doi.org/10.1016/j.ejogrb.2016.01.039
https://doi.org/10.1155/2018/9494101
https://doi.org/10.1111/jog.15499
https://doi.org/10.1093/humrep/deh238
https://doi.org/10.1016/j.fertnstert.2013.01.137
https://doi.org/10.1038/nrendo.2016.116
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

Ding et al.

23.Chi Y, He P, Lei L, Lan Y, Hu J, Meng Y, et al. Transdermal estrogen gel and
oral aspirin combination therapy improves fertility prognosis via the promotion of
endometrial receptivity in moderate to severe intrauterine adhesion. Mol Med Rep.
(2018) 17:6337-44. doi: 10.3892/mmr.2018.8685

Frontiers in Medicine

08

10.3389/fmed.2025.1629651

24. Charnock-Jones D, Sharkey A, Rajput-Williams J, Burch D, Schofield ], Fountain
S, et al. Identification and localization of alternately spliced mrnas for vascular
endothelial growth factor in human uterus and estrogen regulation in endometrial
carcinoma cell lines. Biol Reprod. (1993) 48:1120-8. doi: 10.1095/biolreprod48.5.1120

frontiersin.org


https://doi.org/10.3389/fmed.2025.1629651
https://doi.org/10.3892/mmr.2018.8685
https://doi.org/10.1095/biolreprod48.5.1120
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

	Efficacy of the silicone rubber uterine stent in the prevention of adhesion after hysteroscopic adhesiolysis: a prospective, randomized, controlled trial
	1 Background
	2 Materials and methods
	2.1 Study design
	2.2 Surgical procedure
	2.3 Outcome measures
	2.4 Sample size and power consideration
	2.5 Statistical analysis

	3 Results
	3.1 Patient characteristics
	3.2 Comparison of AFS score reduction between the two groups
	3.3 Comparison of pregnancy rates among patients

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References




