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Obijective: To assess the clinical prognosis and reproductive outcomes in individuals presenting with moderate-to-severe intrauterine
adhesion (IUA) following the administration of hysteroscopic adhesiolysis (HA) in conjunction with modified intrauterine stents.
Methods: A cohort comprising 156 individuals diagnosed with IUA (105 with moderate severity and 51 with severe severity) was
enrolled. Subsequent to hysteroscopic intervention, all participants received intrauterine stent placement during the immediate
postoperative phase. A comprehensive follow-up period of 2 years post-stent removal was instituted.

Results: The occurrence of adhesion recurrence increased progressively, demonstrating a recurrence rate of 11.54% at hysteroscopic
reevaluation administrated in 3 months after surgery and surging to 32.69% during the 2-year follow-up period. Comparative analysis
indicated a statistically significant reduction in recurrence rates among patients with moderate [TUA compared to severe IUA (P <
0.05). The median duration of stent placement was determined to be 4 months. Postoperatively, patients exhibited a cumulative
pregnancy rate of 71.79%, with a live birth rate of 79.28%. Significantly, patients with moderate IUA exhibited a significantly elevated
pregnancy rate in comparison to those with severe IUA (P = 0.004). Multifactorial logistic regression analysis revealed that the
severity of IUA was an independent risk factor for recurrence risk. Furthermore, the severity of IUA and postoperative re-adhesion
emerged as contributory factors to the infertility observed in these patients.

Conclusion: The combination of HA with a modified intrauterine stent demonstrates efficacy in the treatment of IUA; however,
outcomes remain suboptimal for cases characterized by severity. The prognostic assessment of patients and the suggested criteria for
the removal of intrauterine stents, as delineated in the study, are considered both feasible and recommendable for clinical practice.
Furthermore, conscientious and attentive management is imperative for the mitigation of adverse pregnancy such as early pregnancy
loss in individuals afflicted with IUA during pregnancy.
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Introduction
In the 19th century,l Joseph Asherman first described intrauterine adhesion (IUA), also known as Asherman’s syndrome.2
While some individuals with [TUA may be asymptomatic, the majority exhibit clinical manifestations such as decreased

menstrual flow, amenorrhea, chronic pelvic pain, recurrent miscarriages, and secondary infertility.>* Assessment and
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intervention for these symptoms are implemented when patients manifest symptomatic presentation.>® IUA, character-
ized by scarring, presents two pathophysiological features: cicatrice-induced uterine cavity contracture and deformation,
and varying degrees of endometrial fibrosis resulting in dysplasia, evident as a “thin endometrium” state.’

The widespread use of hysteroscopy has led to a significant increase in IUA incidence.® Concurrently, studies have
revealed a correlation between IUA and diverse adverse pregnancies and obstetric complications, which pose challenges
for clinicians.” Numerous studies have explored preoperative and postoperative factors influencing IUA pregnancy
outcomes.'® However, due to the extensive range of postoperative prevention and treatment options and the lack of
consensus, the dominance of specific factors remains controversial. Consequently, no conclusive evidence exists
regarding the optimal postoperative pregnancy timing.

According to the previous researches, a comprehensive treatment approach is strongly recommended for patients with
IUA, including hysteroscopic adhesiolysis (HA) operation, the using of intrauterine stent and other supporting materials
like acid gels, anti-adhesion membranes.'"'* In this study, we retrospectively analyzed medical records of patients with
moderate-to-severe IUA who underwent hysteroscopic adhesiolysis (HA) with immediate placement of a modified
intrauterine stent. We assessed the clinical prognosis and pregnancy outcomes, and explored risk factors associated
with uterine re-adhesion and infertility. The study introduces pioneering criteria for intrauterine stent removal following
HA surgery, with the objective of offering valuable insights for the clinical management of IUA.

Materials and Methods
Patients and Ethical Approval

Individuals diagnosed with TUA who underwent surgical interventions at our hysteroscopy center between January 1,
2017, and June 30, 2018, were enrolled in the study. These cases were monitored for a period of 2 years following the
removal of the intrauterine stent, and the follow-up evaluations were concluded by October 1, 2020. We selected the
participants through the electronic medical record system of the hospital. They were moderate adhesion or severe
adhesions as per the AFS grading,’ they had fertility desire with the ages under 35 years old. Women combined with
uterine malformation like uterus septum, unicornuate uterus, etc were excluded. Women with other infertility factors such
as immune or endocrine disorders, fallopian tube diseases, and male factors were also excluded. In order to collecting
data, we phoned the potential objects and faxed the questionnaire see in the Supplementary Table 1. Prior to their

participation, all enrolled patients provided informed consent, and ethical approval for the study was obtained from the
Ethics Committee of the First Affiliated Hospital of Chongqing Medical University (N0.2020-472).

Study Design

The study participants underwent a comprehensive therapeutic regimen, encompassing HA surgery with immediate
insertion of a modified intrauterine stent (chitosan anti-adhesion membrane-coated intrauterine device), postoperative
oral estrogen therapy for a total of three menstrual cycles, hysteroscopic reevaluation three-month post-surgery, and
a protracted 2-year follow-up period. The modified intrauterine stent we used in the research was a chitosan anti-adhesion
membrane-coated intrauterine device. The device was a circular copper ring, which is enough to support the uterine
cavity but could cause aseptic inflammation,'?. And the Chitosan anti-adhesion membrane solved this problem by acting
through a tripartite mechanism:'* () Physical Barrier: Forms a hydrated gel layer to physically separate surgical wound,
blocking fibrin deposition and fibroblast migration. (2) Biomodulation: Its cationic structure (-NH3") reduces inflamma-
tion (suppresses TNF-a/IL-6), promotes epithelial cell migration (via electrostatic interaction), and guides collagen
remodeling (enhances type I collagen alignment). (3) Antimicrobial Protection: Disrupts bacterial membranes (Gram-
negative bacteria) and inhibits biofilm formation, supporting tissue repair.

Hysteroscopic surgeries were conducted under local anesthesia by two proficient gynecologists during the initial
phases of endometrial hyperplasia, with no prescribed time constraints for surgery in amenorrheic patients.
Intraoperatively, a surgical hysteroscope featuring an 8.5 mm tube diameter (Olympus, Tokyo, Japan) was employed.
The dilating medium consisted of 0.9% saline, with the dilating pressure meticulously maintained below 100 mmHg. The
modified intrauterine stent, illustrated in (Figure la), was constructed by combining a stainless steel ring (OCu200-21,
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Figure | Modified intrauterine stent, the second hysteroscopy and ultrasound endometrial receptivity test: (a) intrauterine stent production process and schematic
diagram; (b) intrauterine stent placement in the uterine cavity after HA; (c) intrauterine stent at the second hysteroscopy, the anti-adhesion membrane was not completely
dissolved; (d) the uterine cavity morphology and endometrium recovered well at the second hysteroscopy; (e) endometrial thinning at the second hysteroscopy; (f)
the second hysteroscopic showed that the stent was embedded; (g) endometrial thickness and volume under 3-D ultrasound; (h) endometrial thickness and volume of
endometrial receptivity test under 3-D ultrasound; (i) endometrial thickness and volume do not meet the criteria for ring removal, with the ring embedded.

Wuxi Tianyi Medical Treatment Equipment Co., Ltd., China) and a chitosan anti-adhesion membrane (Guangdong
HongKing Medical Devices Co., Ltd., China). To maintain the shape of the uterine cavity postoperatively without
contraction and provide enough time for endometrium regrowth,'' the modified intrauterine stent was expeditiously
inserted upon the completion of surgery, as depicted in (Figure 1b).

Following surgery, all patients underwent oral estrogen-progestogen sequential therapy (Femoston, Abbott Bio B.V.,
Netherlands: estradiol 2 mg x 14 days, succeeded by a combination of estradiol 2 mg + dydrogesterone 10 mg composite
tablets for an additional 14 days). This therapeutic regimen was administered commencing from the second day of the
subsequent menstrual period until the onset of the ensuing menstrual bleeding. A hysteroscopic second exploration was
conducted after three cycles of hormonal sequential therapy to assess the intrauterine environment, as illustrated in
(Figure lc).

The criteria for intrauterine stent removal were contingent upon two considerations: 1) The second exploration
hysteroscopy revealing normal anatomy of the uterine cavity with no stent embedding (absence of re-adhesion), as
depicted in (Figure 1d—f). 2) Ultrasound assessment of endometrial receptivity indicating endometrial thickening to 7 mm
in the mid-luteal phase and an endometrial volume expansion to 1.8-2 mL, as depicted in (Figure 1g—i). It is imperative
to underscore the significance of judiciously selecting a suitable section for evaluating endometrial tolerance and
minimizing strong echo interference from the stent during ultrasound assessments.

Intrauterine stents were exclusively removed when the aforementioned criteria were met. For patients failing to meet
the removal criteria, hysteroscopy was performed at three-month intervals until recovery. In instances where re-adhesion
was observed, as depicted in (Figure 1f and 1), prompt adhesion release procedures were undertaken and a new stent was
inserted again.

Statistical Analysis

Statistical analysis was conducted utilizing SPSS version 22.0 (IBM, Armonk, NY, USA). Clinical data were described
using medians (P25, P75), numerical representations, or percentages. The Wilcoxon rank-sum test was employed for
comparisons subsequent to assessing normality. For the examination of binary data, the chi-squared test or Fisher’s exact
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test was employed. Logistic regression analysis was performed to investigate the diverse risk factors associated with the

formation of uterine re-adhesion and outcomes related to pregnancy. Significance was determined at a two-sided
P < 0.05.

Results
Figure 2 depicts the procedural steps involved in the patients screening for the study, including inclusion and exclusion.
A total of 156 individuals diagnosed with [UA were included in the study, wherein 67.31% (105/156) exhibited moderate
adhesions, and 32.69% (51/156) presented with severe adhesions as per the AFS grading. All participants concluded

a comprehensive 2-year follow-up as of October 2020. The preoperative characteristics of the entire cohort of ITUA

patients, encompassing parameters such as age, gravidity, parity, disease course (month), and the number of prior

intrauterine surgeries, which were heteroscedasticity, are comprehensively depicted in Table 1.

Patients received therapies
from March 1st, 2016 —
August 31st, 2018

223 cases in all

\ 4

Preliminary study patients
183 cases

40 cases that did not meet the inclusion
criteria were excluded:

8 cases were combined with uterine
malformation (like uterus septum,
unicornuate uterus, etc.);

22 cases did not have a desire for fertility;

4 cases had immune or endocrine disorders;
6 cases underwent prior IUA surgery in the

\ 4

past 1 year.

27 cases were excluded:
2 cases had estrogenic
contraindication;

5 cases refused to insert the

Final included samples
156 cases

modified stent;
20 cases refused to participate in
the study.

\ \
Moderate IUAs Severe IUAs
105 cases 51 cases

Figure 2 Sample inclusion process.
Note: Criteria from American Fertility Society (AFS) was adopted for intrauterine adhesion classification.
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Table | Statistical Analysis of Clinical Parameters and Post-Treatment Characteristics of Patients with IUA

Variate Total Moderate IUA | Severe IUA P value
Ages® 30(28,34) 30(27,34) 31(28,34) 0.432
Gravidity® 3(2,5) 3.5(29,4) 4(2,5) 0.511
Parity® 0.5(0,1) 0(0,1) 0(0,1) 0.901
Disease course (month)? 18.5(8,36) 24(12,36) 12(6,36) 0.434
Previous intrauterine operations® 2(1,3) 2(1,3) 3(2,4) 0.049
Menstrual volume®

Increased 126/137%(91.97%) 84/91(92.31%) 42/46(91.31%)
Unchangeable 9/137(6.57%) 6/91(6.59%) 3/46(6.52%)
Amenorrhean 2/137(1.46%) 1/91(1.10%) 1/46(2.17%) 0.842
Recurrence at the second -look hysteroscopy® 18/156(11.54%) 4/105(3.81%) 14/51(27.45%) | <0.001
Recurrence during the 2-year follow-up after HA® | 51/156(32.69%) 28/105(26.67%) 23/51(45.10%) | 0.021
Time for removing IUD (month)? 5(4,6) 4(4,6) 6(4,8) 0.021
Time for first pregnancy (month)® 5(3,12) 43,11) 6(1,13) 0.906
Pregnancy in 2-year follow-up after IUD removal® 112/156(71.79%) 83/105(79.05%) 29/51(56.86%) | 0.004
Live-birth in 2-year follow-up after IUD removal® 88%/1114(79.28%) | 66/83(79.52%) 22/28(78.57%) | 0.915
Term infant® 78/1114(70.27%) 61/83(73.49%) 17/28(60.71%) | 0.201
Caesarean delivery® 59/88(67.05%) 43/66(65.15%) 16/22(72.73%) | 0.513
Adverse pregnancy® 27/1114(24.32%) 20/83(24.10%) 7/28(25.00%) 0.923
Obstetric complications® 19/88(21.59%) 11/66(16.67%) 8/22(36.36%) 0.102

Notes: “*" Represents |9 patients who did not experience menstrual changes and were excluded. “A” Represents that there were still women who had
not given birth at that time. “*” Indicates that 4 women had adverse pregnancies after stent removal and eventually had live births. “®” Refers to the use
of Wilcoxon test, “®” refers to the use of chi-squared test, and the above data are expressed as median (P25, P75).

Menstrual Changes

The participants were monitored for enhancements in menstrual patterns 3 months post-surgical intervention. Prior
to the procedure, 137 individuals exhibited aberrant menstruation, characterized by diminished menstrual quantity
and instances of amenorrhea. We restricted the comparison of menstrual volume to an increase of one-third as
“increased.” Subsequent to treatment, 91.97% (126/137) of the participants manifested an increased in menstrual
flow. The improvement rates for individuals with moderate and severe IUAs were 92.31% (84/91) and 91.31% (42/
46), respectively. However, these differences were not statistically significant (Table 1). Notably, among the cohort
of 8 patients experiencing preoperative amenorrhea (comprising 2 cases of moderate IUAs and 6 cases of severe
IUAs), menstruation resumed subsequent to the surgical intervention.

Intrauterine Repair and Stent Removal Time

The evaluation of uterine cavity morphology recovery was conducted on two occasions: during the hysteroscopic second
exploration and the 2-year follow-up after the stent removal. There was a significant difference at the two as the recurrence
rates were 11.54% (18/156) and 32.69% (51/156), respectively. Among those patients, the all 18 cases who recurrent at the
hysteroscopic second exploration, received another operations, while during the 2-year follow-up, there were only 23 cases
(8 in moderate IUAs and 15 in severe I[UAs) received a second or more operations while other 28 women refused for varied
reasons, including a sense of hopelessness regarding future childbearing and the absence of additional reproductive
requirements post-delivery. Furthermore, patients with severe IUA exhibited a significantly higher recurrence rate compared
to those with moderate adhesions at both assessment time points (Table 1). Notably, for most patients with severe IUA, the
duration of intrauterine stent placement was markedly longer compared to those with moderate adhesions, as depicted in
(Figure 3a). Preoperative severity of IUA emerged as an independent risk factor for uterine re-adhesion within the 2-year
period, as determined through both univariate and multivariate logistic regression analyses (Table 2).
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Figure 3 Duration of intrauterine stent placement and cumulative pregnancy rate in patients with IUA: (a) cumulative rate of IlUD removal by time period in patients after
HA; (b) cumulative pregnancy rate in patients within 2 years after stent removal.

Early Pregnancy Outcome

Subsequent to the removal of the stent, the participants were meticulously monitored for pregnancy, and the same was
continued for a duration of 24 months. Examination of median statistics revealed that individuals afflicted with moderate
to severe IUA typically experienced their first pregnancy subsequent to stent removal within a median period of 5 (3, 12)
months from the procedural intervention (Table 1). Notably, a noteworthy 71.79% (112/156) of patients achieved early
pregnancy subsequent to the intervention, while 80.36% (90/112) conceived within the initial year. The cumulative
pregnancy rate exhibited a prominent increase primarily within the initial 8 months post-stent removal, followed by
a plateauing of the rate of increase. A notable difference in pregnancy rates emerged between patients with moderate and
severe [lUA (P = 0.004), with the former demonstrating a statistically significant superiority over the latter, as depicted in
both Table 1 and (Figure 3b).

Obstetric Outcomes

During the observational period, a successful delivery of newborns was achieved by 79.28% (88/111) of the pregnant
women, while four of them had previously encountered adverse pregnancy outcomes prior to the successful deliver and
only 1 patients had an ongoing pregnancy. Adverse pregnancy meant the pregnancy loss due to various causes including

Table 2 Univariate and Multivariate Logistic Regression Analysis of Adhesion Recurrence After 2 years of Follow-Up

Variate Category | Estimate | Std. %2 P value | OR (95% CI)
error
Univariate logistic regression | Ages —-0.071 0.036 3.82 0.0514 0.932(0.868-1.00)
analysis Disease course 0.001 0.007 0.003 | 0.955 1.000(0.986—1.013)
Previous intrauterine operations —0.083 0.127 0.429 | 0512 0.920(0.717-1.181)
Degree of IlUA Moderate Reference
Severe 0.815 0.358 5192 | 0.023* 2.259(1.121-4.553)
Decreased preoperative menstrual flow No Reference
Yes 0.347 0.552 0.397 | 0.53 1.415(0.480—4.172)
Increased postoperative menstrual flow Yes Reference
No 0.353 0.431 0.67 0413 1.424(0.611-3.316)
Multivariate logistic Ages —0.071 0.037 3.648 | 0.056 0.932(0.867-1.002)
regression analysis Degree of IUA Moderate | Reference
Severe 0.8l 0.362 5.006 | 0.025 2.248(1.106—4.569)

Note: ““” These variables are included in the multivariate logistic regression analysis.
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® Abortion ® Ectopic gestation ® Artificial abortion
Stillbirth Fetal malformation ® Normal pregnancy

16.96%

) 0.895%
@ 1.79% (2) (1)

0.895% (1)

75% (84)

Figure 4 Percentage of patients with various types of adverse pregnancies (total of 112 cases).

Notes: Early pregnancy loss here includes spontaneous abortion and missed early miscarriage. Induced abortion: Some women chose to have an abortion at a later stage for
personal reasons (eg, marital crisis). When patients were found to have an adverse pregnancy and then had a normal pregnancy, they were also categorized as having an
adverse pregnancy.

spontaneous abortion, ectopic pregnancy, stillbirth, etc in Figure 4. And there were 27 women (the 4 women mentioned
above who were finally achieved successful pregnancy were also included) have once suffered pregnancy loss with 20
cases (24.10%, 20/83) in moderate group and 7 cases (25.00%, 7/28) in severe group which had no significant difference.
Among the pregnant patients, 4.50% (5/111) employed assisted reproductive technology (ART) to facilitate
reproduction.'® Each pregnant woman underwent delivery only once, all instances involved singleton pregnancies. The
incidence of full-term deliveries constituted 70.27% (78/111), whereas cesarean section procedures were notably
prevalent at 67.05% (59/88). There was no statistically significant difference in live birth rates between patients
exhibiting moderate and severe IUA (P = 0.915). Furthermore, there were no significant differences in the rates of full-
term labor (P = 0.201) or spontanecous delivery (P = 0.513) (Table 1). Initial univariate logistic regression analysis was
conducted to examine variables influencing the IUA pregnancy rate (Table 3), and subsequently, significant variables
were incorporated into a multivariate logistic regression reanalysis. The latter revealed a significant correlation between
the severity of preoperative IUA, recurrence of adhesions within 2 years, and pregnancy rates in women with [UA
(Table 3). Notably, both the severity and recurrence of IUA emerged as potential risk factors for infertility. The obstetric
complications we analysed in the study were placenta implantation, placenta previa, postpartum hemorrhage and

Table 3 Pregnancy-Related Univariate and Multivariate Logistic Regression Analysis

Variate Category | Estimate | Std. 2 P value | OR (95% CI)
error
Univariate logistic regression | Ages 0.089 0.038 5.598 0.018* 1.094(1.015-1.178)
analysis
Disease course 0.012 0.007 3.307 0.069* 1.012(0.999-1.026)
Previous intrauterine operations 0.108 0.132 0.667 0414 1.114(0.860—1.442)
Degree of IUA Severe Reference
Moderate 1.052 0.371 8.045 0.005% 2.862(1.384-5.919)
Increased Postoperative menstrual flow Yes Reference
No —0.811 0.433 3.507 0.061% 0.444(0.190-1.038)
Recurrence at the second-look Yes Reference
hysteroscopy No 1.341 0.514 6.813 | 0.009" 3.824(1.397-10.467)
Recurrence in the 2-year follow-up under | Yes Reference
hysteroscopy No 2.068 27.116 | <0.001* | 7.909(3.631-17.225)
(Continued)
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Table 3 (Continued).

Variate Category | Estimate | Std. %2 P value | OR (95% CI)
error
Multivariate logistic Ages 0.065 0.045 2.107 0.147 1.067(0.977—1.165)
regression analysis Disease course 0.014 0.008 3242 | 0072 1.014(0.999—1.030)
Degree of IUA Severe Reference
Moderate 1.157 0.466 5.132 0.023 2.877(1.153-7.178)
Increased Postoperative menstrual flow Yes Reference
No —-1.01 0.524 3714 0.054 0.364(0.130-1.017)
Recurrence at the second-look Yes Reference
hysteroscopy
No 0.128 0.698 0.034 0.854 1.137(0.289-4.468)
Recurrence in the 2-year follow-up under | Yes Reference
hysteroscopy
No 1.949 0.472 71.059 | <0.001 7.023(2.785-17.710)

Note: ““” These variables are included in the multivariate logistic regression analysis.

hysterectomy. It manifested in 21.59% (19/88) of pregnancies, with no significant difference observed between moderate
and severe cases (P = 0.100, Table 1). Placental implantation constituted the most prevalent complication, accounting for
15.91% (14/88), primarily detected during labor and delivery based on patient reports or documented in the medical
records of delivery.

Discussion

The present study reveals a notable improvement of 91.97% in postoperative menstrual flow among patients diagnosed
with TUA post the intervention, a result consistent with findings in existing literature.'®'” Despite this commendable
outcome, the postoperative pregnancy rate remains suboptimal, suggesting that the improvement in menstrual flow may
not comprehensively reflect the therapeutic efficacy of IUA treatment. This departure is noteworthy given that several

prior studies limited their assessments to a span of 2 weeks to 3 months post-surgery,'®'?

with limited exploration into
the incidence of distant recurrence. This study contributes to the existing body of scholarly work by systematically
exploring novel modalities to enhance and refine the long-term prognostic landscape for individuals affected with IUA.

Our findings indicate that the recurrence rate of adhesions, evaluated twice in this cohort, is lower compared with
previous reports®® (recurrence rate of 30% to 66% with non-stent methods), while the pregnancy rate increased
significantly, indicating that this approach has clinical utility. Through a comprehensive analysis of both short- and long-
term follow-up data pertaining to IUA, it becomes evident that adhesion recurrence poses a formidable challenge in the
course of treatment. Furthermore, the proclivity for recurrence is heightened among patients presenting with severe
adhesions.”’ When the study was initiated several years ago, we chose the intrauterine stent as the postoperative
maintenance treatment for intrauterine adhesion (IUA). Considering the significant bias and uncertainty for using other
therapeutic schedule as controls, we finally designed the case control study and self-control study. In spite of these
meaningful findings, the retrospective study and the lack of a completely blank control may have weakened the results of
our efficacy analysis. In the future, we hope to conduct rigorous case-control studies or large-scale multicenter clinical
trials to validate these findings.

In this study, we creatively discover a new modified stent (chitosan anti-adhesion membrane-coated intrauterine
device). Prior research findings have suggested that early hysteroscopic examinations can proactively detect nascent
membranous adhesions,”” allowing for their timely removal prior to vascularization and robust cicatrization. The timing
of the subsequent examination is contingent upon the efficacy and duration of postoperative anti-adhesion therapies. The
durability of the stainless-steel ring contributes to sustaining the uterine cavity’s form for an extended period, affording
the endometrium ample time for functional repair.'*> Additionally, the chitosan anti-adhesion membrane, with a typical
degradation period of 2 to 3 months within the cavity, mitigates direct contact between the stainless-steel ring arms and
the uterine wall. This preventive measure reduces the risk of the ring arms becoming embedded during the susceptible
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recurrent adhesion phase.”> Moreover, functioning as a physical barrier, the chitosan anti-adhesion membrane serves to
diminish sterile endometrial inflammation induced by conventional stents.>*?* Significantly, this modified stent is readily
accessible and straightforward to prepare in a clinical context, although there is an unavoidable disadvantage of the stent
that it could not provide support at the bilateral uterine cornua positions which may easily lead to adhesion recurrence at
specific sites. Nevertheless, it is imperative to acknowledge that a severely compromised endometrium cannot be solely
rectified through the placement of an intrauterine stent. Therefore, a comprehensive treatment approach, which consists
of a skillful operation of HA, postoperative placement of intrauterine stents, administration of medications such as
estrogen, and the timely hysteroscopic reevaluation, is strongly recommended for patients with TUA.?

In this study, it was discerned that the duration of the intrauterine stent placement procedure was longer in individuals
with severe IUA in contrast to those with moderate IUA. This implies that prior attention should be devoted to the
restoration of the uterine cavity and endometrium before contemplating the removal of the intrauterine device (IUD). It is
advisable that this assessment be conducted concomitantly with the utilization of noninvasive 3-D ultrasound, as 3D
ultrasound can three-dimensionally reconstruct the structure of the uterine cavity, visually displaying the presence of
adhesions, as well as the location, extent, and severity of intrauterine adhesions.>” What’s more, unlike hysteroscopy, it is
simple to operate and non-invasive, making it more suitable for long-term follow-up.®

The collective postoperative pregnancy rates among the participants in this study surpassed those documented in prior
studies.?’>° Nevertheless, the attainment of pregnancy proved to be a more difficult task in the severe IUA cohort as
opposed to the moderate group. The severity of IUA and the recurrence of adhesions may constitute potential risk factors
for secondary infertility. This information serves as a valuable point of reference for clinicians in refining treatment
modalities and appraising the fertility outcomes of their patients. For individuals with [UA expressing fertility aspira-
tions, the principal aim of treatment should be the enhancement of live birth rates.*' Nonetheless, studies have uncovered
a heightened incidence of adverse pregnancy and obstetric complications among patients with IUA, which were no
differences reported between the moderate IUA patients and the severe patients. Thses may result from the limitation of
sample size, and the occurrence of abortion and pregnancy complications is associated not only with intrauterine
environmental abnormalities but also with other pathogenic mechanisms. Therefore, it is necessary to conduct more
extensive clinical and basic research to validate the relationship between intrauterine adhesions and these diseases.

Owing to a history of recurrent miscarriages involving repetitive dilatation and curettage procedures, individuals may
undergo multiple intrauterine operations, thereby elevating the likelihood of IUAs.** Consequently, the presence of IUAs
amplifies the susceptibility to recurrent miscarriage, ectopic pregnancy, preterm labor, and placental abnormalities,
establishing a cyclic pattern of adverse outcomes. Individuals experiencing pregnancies subsequent to IUAs, which are
categorized as high-risk due to obstetric complications, commonly opt for cesarean sections to conclude the pregnancy.
Predominant complications encompass placental implantation, placenta previa, and postpartum hemorrhage, some of
which may necessitate hysterectomy. Primary causative factors for adverse obstetric and neonatal outcomes are attributed
to placental hemodynamic disorders and placental implantation issues. Consequently, it is imperative to enhance both
prenatal and intrapartum monitoring for individuals with post-IUA pregnancies. This need arises from the persistence of
risks associated with I[UAs beyond the gestational stage, as they transition from the infertile stage to the gestational stage.

Conclusions
In this study, we conducted a retrospective analysis of patients presenting with moderate-to-severe IUA to systematically
evaluate the pregnancy outcomes following HA surgery combined with a modified intrauterine stent. The intrauterine
stent utilized in this study yielded favorable outcomes within the cohort of patients with IUA, especially the startling
pregnancy rate data. Besides, the gravity of IUA severity is not only the risk factor for adhesion recurrence but also as
a principal determinant of infertility. Nearly half of the patients became pregnant in 3 months after the treatment,
suggesting that it is necessary to seize the short time after the stent removal to actively prepare for pregnancy. At the
same time, the follow-up obstetric outcomes also remind us to pay attention to the obstetric complications of TUA
patients.

The complexities surrounding the post-treatment pregnancy status in patients with IUA introduce a nuanced per-
spective, necessitating a comprehensive consideration of the incidence of obstetric complications. It is unequivocally
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apparent that a refinement and supplementation of existing criteria are imperative to judiciously appraise the suitability of
the intrauterine environment for gestation in individuals afflicted with IUA. There are also some limitations. This study
only has self-control without strict external control group, which limits the wide promotion of the research results.
Second, this study retrospectively analyzed the clinical data from 5 years ago. Although the interference scheme of stent
therapy is the mainstream idea of IUA treatment and reflects the clinical practicability, there may still be a gap with the
effect of new materials such as bioactive materials. In the future, we will hope to make up for this deficiency through
multi-center rigorous clinical research and the application of advanced scaffolds.
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