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Abstract

Purpose This study aimed to compare the efficacy of a special kind of intrauterine balloon (IUB) and that of an intrauterine
contraception device (IUD) for patients with intrauterine adhesions (IUAs) after transcervical resection of adhesion (TCRA).
Methods In this retrospective cohort study, after TCRA, 31 patients received a special [UB, and 38 patients received an IUD.
The Fisher exact test, logistic regression method, Kaplan—Meier method and Cox proportional hazards regression model
were used for statistical analysis. A two-sided value of P <0.05 was considered statistically significant.

Results The readhesion rate significantly differed between the IUB group and IUD group, at 15.39% and 54.06%, respec-
tively (P=0.002). For recurrent moderate IUA, patients in the IUB group had lower scores than patients in the IUD group
(P=0.035). There was a significant difference in the intrauterine pregnancy rate of I[UA patients in the IUB group and IUD
group after treatment, with rates of 55.56% and 14.29%, respectively (P=0.015).

Conclusion Patients in the special IUB group had better outcomes than those in the IUD group, which has a certain guiding
significance for clinical work.

Keywords Intrauterine adhesions - Special intrauterine balloon - Intrauterine contraception device - Hysteroscopy

What does this study add to the clinical work? Introduction

IUA patients treated with the special IUB after

TCRA have a better outcome than TUD. Intrauterine adhesions (IUAs), also known as Asherman

syndrome, refer to partial or total adhesion of the uterine
cavity or cervical canal due to endometrial trauma. The
assessment and diagnosis of IUAs may include hysterosal-
pingograpy (HSG), hysteroscopy, transvaginal ultrasonog-
raphy, between them, hysteroscopy is the gold standard [1].
There are a variety of clinical manifestations, including men-
strual abnormalities, such as hypomenorrhea, amenorrhea,
dysmenorrhea, infertility, recurrent spontaneous abortion
(RSA), placenta previa or placental implantation. Studies
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share the first authorship. TUAs in China, and dilation and curettage (D&C) is the most
common cause of IUAs, especially uterine curettage after
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however, studies have shown that the recurrence rate after
TCRA reaches up to 48.0-62.5% and that the pregnancy
rate is only 22.5-33.3% [4, 5]. Therefore, it is crucial to take
measures to prevent readhesion and promote endometrial
regeneration and repair. At present, the methods applied to
reduce the IUA recurrence rate after TCRA mainly include
the placement of intrauterine balloon (IUBs), intrauterine
contraceptive device (IUDs) and biological glue materials.
Estrogen, growth factor and granulocyte colony-stimulating
factor (G-CSF) can be used to promote endometrial growth.
Occasionally, a number of adjuvant drugs, such as aspirin,
sildenafil citrate, and pentoxifylline, are used to improve
uterine artery blood perfusion [6]. A cohort study suggested
that the IUB and IUD are superior to biological glue in pre-
venting readhesion after surgery; in addition, the IUB has
better efficacy than the TUD [2].

It is of vital importance to prevent the recurrence of
IUAs. To date, which method has a higher efficacy is still
a matter of controversy. The purpose of this retrospective
cohort study was to analyze the difference in curative effects
in [UA patients who were treated with a special kind of [UB
or [UD after TCRA, which has a certain guiding significance
for clinical work.

Materials and methods
Patients and data collection

In this retrospective cohort study, 69 patients with Asherman
syndrome were treated at Women and Children’s Hospital,
School of Medicine, Xiamen University between May 2020
and August 2021. All of the patients experienced TCRA
by hysteroscopic surgery. TCRA were performed with two
kinds of surgical techniques: mechanical procedures (non-
electrical) or electrical management. 31 patients underwent

IUB placement in the family planning department totally
treated with cold scissors, and 38 patients underwent IUD
placement in the gynecology department treated with cold
scissors or electricity. The follow-up cutoff time was October
2021. Clinical data were gathered from the institutional data-
base. All patients met the following inclusion criteria: (1)
after TCRA, only placement of IUB or IUD to prevent adhe-
sions recurrence, without multiple intrauterine placement;
(2) the operations were all successfully accomplished using
the same operating systems (6.5 mm hysteroscopy, Olym-
pus company, Tokyo, Japan); (3) no contraindication to use
estrogen-progesterone sequential therapy. All of the clinical
records were anonymized. The approval for this study was
provided by the ethics committee of Women and Children’s
Hospital, School of Medicine, Xiamen University, Xiamen,
China.

Evaluation before TCRA

Prior to TCRA, all patients underwent preoperative evalu-
ations consisting of a detailed medical history, especially a
history of menstrual patterns, reproductive history, previous
intrauterine operation history, clinical examinations, routine
blood and vaginal secretion determination, electrocardiogra-
phy and transvaginal ultrasonography. In this paper, RSA is
defined as > 2 spontaneous abortions with the same sexual
partner.

Operation

In all cases, transcervical resection of adhesion by hyst-
eroscopy was performed under general anesthesia. After
adhesion separation, patients involved in this study took
either of the two adjunctive treatments (a special IUB or a

Fig. 1 Special intrauterine ballon (A), heart-shaped copper IUD (B)
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heart-shaped copper IUD, Fig. 1) as a readhesion preven-
tive measure. The intrauterine balloon used in this study
is unique in its much softer elastic saccule (4.0 millimeter/
mm, F12, Manufacturer: Nantong Sanli Medical Devices
Co., Ltd.) that is inflated with 2.5-3.0 milliliters (ml) nor-
mal saline; in addition, it is attractive in price and quality.
Usually, a tube with this kind of balloon is applied for
hydrotubation or HSG. At the end of the procedure, the
extra tube outside the cervix was curled up into the vagina,
keeping the orifice open to drain fluid.

Chronic endometritis (CE) is a continuous inflammation
of the endometrium, and there are many plasma cells in
the endometrial stroma. As a marker, CD138 and CD38
are detected to find plasma cells by immunohistochemistry
(IHC) [7-9]. In this study, patients were diagnosed with
CE based on their postoperative pathologic results.

According to the 1988 American Fertility Society
(AFS) scoring system [10], patients with IUAs are divided
into three stages: mild (a score of 1-4), moderate (a score
of 5-8) and severe (a score of 9—12). This classification
standard evaluates the extent of cavity involvement, tex-
ture of adhesion and menstrual pattern of patients during
hysteroscopic surgery. In this study, IUAs were classified
into three types as (1) central type, an adhesion where
there was space between the adhesion and uterine wall; (2)
peripheral type, an adhesion located on the uterine wall or
fundus; (3) mixed type.

Treatment after TCRA

All 69 patients with Asherman syndrome had undergone
postoperative hormone sequential therapy with estrogen-
progesterone based on the last menstrual period. From the
day of surgery, complex packing estradiol tablets/estradiol
and dydrogesterone tablets (Femostone, 2 mg/mg, 2 mg,
10 mg. Manufacturer: Abbott Health care Products B.V.)
was administered orally. Some gynecologists preferred to
administer Progynova (estradiol valerate tablets, 2—6 mg
daily, Manufacturer: DELPHARM Lille S.A.S.) for
21 days, during the last 10 days, combined with Duphas-
ton (dydrogesterone tablets, 20 mg daily, Manufacturer:
Abbott Health care Products B.V.). Short-term oral pro-
phylactic antibiotic therapy was used routinely. The IUB
was taken out 7 days after TCRA. The second-look hys-
teroscopic procedure was recommended one month after
the operation and 2-3 days after menstruation. Neverthe-
less, some patients were delayed, and five patients in the
IUB group did not return for evaluation, and in the IUD
group, one patient did not undergo the second-look hyst-
eroscopy. There were no treatment-related complications
were found.

Statistical analysis

The statistical analysis was processed by the SPSS 20.0
statistical software tool for Windows (IBM Corporation,
Armonk, NY, USA). The statistical description varied from
categorical data and quantitative data. The normality test of
continuous variables was performed by the Kolmogorov—
Smirnov Z test. Continuous data that fit the normal distribu-
tion are described as the mean + SD (standard deviation);
otherwise, they are described as the median (interquartile
range/IQR). Categorical data are described as frequencies
and percentages. For different comparisons between the two
groups, Fisher’s exact test was used in the univariate analy-
sis, and the logistic regression method was applied for fur-
ther verification. The cumulative conception rate of patients
pursuing pregnancy was calculated by the Kaplan—Meier
method and compared by the log-rank test. Then, a Cox pro-
portional hazards regression model was used to calculate
hazard ratios (HRs) with 95% confidence intervals (CIs).
A two-sided value of P <0.05 was considered statistically
significant.

Results
Baseline clinical features

Tables 1 and 2 show the clinical characteristic features
of 69 patients with Asherman syndrome involved in this
study in detail. According to Table 1, IUA patients were
classified as three degrees: mild, moderate and severe, in
5 patients (7.25%), 48 patients (69.56%) and 16 patients
(23.19%), respectively. The results indicated that age,
BMI, number of intrauterine pregnancies, number of D&C
procedures, number of intrauterine surgeries, complica-
tions with thin endometrium, CE, MA and RSA did not
affect the severity of patients with Asherman syndrome
(Table 1, P> 0.05). There was no significant difference
between the moderate IUA patients of the two groups;
hence, a comparison of treatment efficiency was made
between them. There were 31 patients in the IUB group
and 38 patients in the IUD group. According to the dif-
ference comparison between the two groups, there were
no significant differences between the basic characteris-
tics, such as age, BMI, number of intrauterine pregnan-
cies, number of D&C procedures, number of intrauter-
ine surgeries, symptoms of dysmenorrhea, menstruation
assessment before surgery, IUAs types in primary TCRA,
complicated with a thin endometrium or not (in this study,
a thin endometrium was defined as having a thickness less
than 7 mm in the late proliferative and secretory phase
[6, 11]), complicated with CE or not, and the interval
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Table 1 Univariate correlation

. . Variables Mild (n=5) Moderate Severe (n=16) P value
analysis of IUA severity (n=48)
n % n % n %
Age (years) 0.294
<35 3 60.00 32 66.67 7 43.75
>35 40.00 16 33.33 9 56.25
BMI (kg/m?) 0.724
<18.5 20.00 4 8.33 2 12.50
18.5-24.9 4 80.00 37 77.08 11 68.75
>25 0 0.00 7 14.58 3 18.75
Gravidity (IUP) 0.196
0 0 0.00 1 2.08 0 0.00
1 0.00 10 20.83 0 0.00
>2 5 100.00 37 77.08 16 100.00
Number of D&C procedures 0.192
0 0 0.00 4 8.33 0.00
1 0.00 15 31.25 2 12.50
>2 5 100.00 29 60.42 14 87.50
Number of intrauterine surgeries® 0.565
0 0 0.00 4 8.33 0 0.00
1 0.00 11 22.92 2 12.50
>2 5 100.00 33 68.75 14 87.50
Number of MAs 0.512
0 20.00 19 39.58 8 50.00
>1 4 80.00 29 60.42 8 50.00
Complicated with thin endometrium 0.700
Yes 2 66.67 29 80.56 11 84.62
No 33.33 7 19.44 2 15.38
Complicated with CE 0.395
Yes 0.00 5 17.24 0 0.00
No 3 100.00 24 82.76 11 100.00
Complicated with RSA 0.088
Yes 4 80.00 20 41.67 4 25.00
No 1 20.00 28 58.33 12 75.00

IUA intrauterine adhesions, BMI body mass index, defined as weight in kilograms divided by the square of
the height in meters (kg/m2), IUP intrauterine pregnancy, D&C dilation and curettage, MA missed abor-
tion, CE chronic endometritis, RSA recurrent spontaneous abortion

*Number of intrauterine surgeries referred to surgeries before TCRA

between two TCRA procedures (Table 2, P> 0.05). As
shown in Table 2, the mean age of the included patients
was 32.65 +5.48 years, that is, 32.26 +5.38 years of age
in the IUB group and 32.97 +5.62 years of age in the IUD
group. The results indicated that 75.36% (52/69) of the
patients experienced a decrease in menstruation, 15.94%
(11/69) of the patients experienced amenorrhea, and 8.70%
(6/69) of IUA patients experienced dysmenorrhea.

As shown in Tables 1 and 2, 84.06% (58/69) of ITUA
patients had at least 2 intrauterine pregnancies, 69.57%
(48/69) of the patients had at least 2 D&C procedures,
75.36% (52/69) of the patients had at least 2 intrauterine
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surgeries, and 60.87% (42/69) of the patients had a thin
endometrium before TCRA. In total, 11.63% (5/43) of IUA
cases were complicated by chronic endometritis (CE).

Clinical efficacy

In this research, the clinical efficacy was presented through
a menstruation assessment after the primary TCRA, the
IUA score of the secondary TCRA and the score decrease
in moderate IUA patients after the primary TCRA. No sig-
nificant difference was found in the menstrual changes in
patients in the two groups who received a special IUB or
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Table 2 Baseline clinical features of IUA patients
Categories IUB (n=31) IUD (n=38) Mean + SD/median P value
n % Mean + SD/median n % Mean + SD/median (IQR)
(IQR) (IQR)
Age (years) 32.26+5.38 32.97+5.62 32.65+5.48 0.330
<35 21 67.74 21 55.26
>35 10 32.26 17 4474
BMI (kg/m?) 20.96 (3.89) 21.78 +3.05 21.08 (4.26) 0.661
<185 2 645 5 13.16
18.5-24.9 25 80.65 27 71.05
>25 4 1290 6 1579
Gravidity (IUP) 0.860
0 0 0.00 1 263
1 4 1290 6 15.79
>2 27 87.10 31 81.58
Number of D&C proce- 0.253
dures
0 1 323 3 7.89
1 5 16.13 12 31.58
>2 25 80.65 23 60.53
Number of intrauterine 0.379
surgeries
0 1 323 3 7.89
1 4 1290 9 23.68
>2 26 83.87 26 68.42
Dysmenorrhea 0.684
Yes 2 645 4 1053
No 29 93.55 34 8947
Menstruation assessment 0.333
before surgery
Amenorrhea 7 2259 4 10.53
Less 21 67.74 31 81.58
Equal 3 9.68 2 526
Increased 0 0.00 1 2.63
Complicated with a thin 1.000
endometrium?
Yes 17  80.95 25 80.65
No 4 19.05 6  19.35
Complicated with CE 0.153
Yes 3 23.08 2 6.67
No 10 76.92 28 93.33
Interval between two 31.50 (11.00) 35.00 (36.00) 33.00 (28.00) 0.439
times of TCRA (days)
21-28 10 34.46 9 2432
29-56 11 4231 17 45.95
>56 5 16.13 11 29.73
Menstruation assessment 0.554
after primary TCRA
Increased 28 90.32 31 81.58
Less 1 323 1 2.63
Equal 2 645 6 15.79
IUA score of the second- 0.002

ary TCRA
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Table 2 (continued)

Categories IUB (n=31) IUD (n=38) Mean + SD/median P value
n % Mean + SD/median n % Mean + SD/median (IQR)
(IQR) (IQR)
0 22 84.62 17 4595
2-4 3 1154 4 1081
5-8 1 3385 14 37.84
9-12 0 0.00 2 541
Score decrease in moder- 0.035
ate [UA patients after
the primary TCRA®
<4 2 870 8 3636
>4 21 91.30 14  63.64
TUAs types of moder- 0.094
ate patients in primary
TCRA
Central type 8 30.77 2 9.10
Peripheral type 8  30.77 13 59.09
Mixed type 10 38.46 7 3181
Surgical technique in <0.001
primary TCRA
Mechanical 31 100.00 14 36.84
Electric 0.00 24 63.16
Fertility intention
Contraception 13 4194 15 41.67 1.000
Pursuing pregnancy 18  58.06 21 58.33
Pregnancy after the last 0.015
TCRA
Yes 10 55.56 3 1429
No 8 4444 18 85.71

IUA intrauterine adhesion, /UB intrauterine balloon, /UD intrauterine device, SD standard deviation, /QR interquartile range, BMI body mass
index, defined as weight in kilograms divided by the square of height in meters (kg/m?), IUP intrauterine pregnancy, D&C dilation and curet-

tage, CE chronic endometritis, 7CRA transcervical resection of adhesion

*Thin endometrium was discussed as endometrial thickness less than 7 mm in late proliferative and secretory phase in this study

®According to the data difference in distribution, we only analyzed score decrease in moderate IUA patients after primary TCRA

TUD, and the menstrual volume was increased in 90.32% and
81.58% of patients, respectively (Table 2, P>0.05). There
was a striking difference in the IUA score of the second-
ary TCRA, which revealed that the readhesion rate varied
between the two groups by 15.39% and 54.06%, respectively
(Table 2, P=0.002). As mentioned above, this study only
statistically tested the difference in score decrease in mod-
erate JUA patients after the primary TCRA, as shown in
Table 2. The severity of patients in the IUB group was sig-
nificantly reduced (P =0.035). According to Table 3, the
multivariate logistic analysis further verified the differences
between the two subgroups in terms of the IUA score of the
secondary TCRA and the score decrease after the primary
TCRA. The odds ratio (OR) and 95% CI were OR 2.342
(95% CI 1.473-3.724, P<0.001) and OR 1.632 (95% CI
1.122-2.375, P=0.010), respectively.

@ Springer

Table 3 Multivariate logistic analysis of the difference between two
subgroups

Variable OR 95% CI P value

IUA score of the 2.342 1.473-3.724 <0.001
secondary TCRA

Score decrease after  1.632 1.122-2.375 0.010
the primary TCRA

ITUA intrauterine adhesions, TCRA transcervical resection of adhesion,
OR odds ratio, CI confidence interval

In addition, this study performed a different analysis
of mechanical procedures or electric management during
TCRA surgery in moderate and severe IUA patients in the
IUD group. As shown in Table 4, cold knife management



Archives of Gynecology and Obstetrics (2023) 307:1873-1882

1879

Table 4 Difference analysis of the two types of hysteroscopic man-
agement in moderate and severe IUA patients (only the IUD group)

Decline in the [UA score ~ Cold knife  Electric knife P value
after the primary TCRA
Moderate IUA patients 0.380
<4 2 6
>4 7 7
Severe IUA patients 0.011
<8 0 10
>8 3 1

IUA intrauterine adhesions, IUD intrauterine device, TCRA transcer-
vical resection of adhesion

had a greater advantage in reducing the IUA score after the
primary TCRA in severe IUA patients (P=0.011).

Intrauterine pregnancy rate posttreatment

Statistical data from this study showed that the intrau-
terine pregnancy rates of IUA patients in the IUB group
and IUD group after treatment were 55.56% (10/18) and
14.29% (3/21), respectively, with a significant difference
(Table 2, P=0.015). The average time to conception of the
two groups was 28.67 +10.69 days and 94.67 +29.40 days.
As shown in Fig. 2, the cumulative conception rate of IUA
patients after treatment in the IUB group was significantly
higher than that in the IUD group (HR 0.201, 95% CI
0.055-0.734, P=0.007).

Discussion
Principal findings

According to the results above, overall, IUA patients treated
with the special IUB after TCRA had a better outcome than
those treated with the IUD in that their readhesion rate was
much lower and the adhesion severity was reduced much
more significantly. However, both methods notably improved
the menstrual volume, which might have also benefited from
the utilization of sequential hormone therapy with estrogen
and progesterone. Most importantly, patients with Asherman
syndrome implanted with a special intrauterine balloon after
surgery had a much higher intrauterine pregnancy rate than
patients receiving an intrauterine contraception device after
the TCRA procedure, particularly within two months after
the last surgery. There was a significantly higher recurrence
rate in the IUD group, so the time to conception after the last
TCRA surgery was significantly longer.

Results in the context of what is known

To a certain extent, an IUD can partially separate from the
intrauterine wall and reduce readhesion. Randomized con-
trolled trials (RCTs) found that for patients who received
an IUD after TCRA, the overall conception rate and live
birth rate were 27.5-47.2% and 20.0-28.0%, respectively
[5, 12, 13], and the reformation rate was 35.0-43.1% [13,

Fig.2 Cumulative conception
rate after TCRA in IUA patients
treated with IUB or IUD -
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14]. It was reported that 62.7% of IUA patients returned
to normal menstruation in this way [2]. Given that intrau-
terine contraception devices have limited barrier surfaces,
there is a higher readhesion rate. As revealed in this study
analogously, the rate of menstrual volume increase was high.
However, there were also much higher recurrence risks.

After TCRA, placement of an IUB can not only block
the adhesion of different uterine walls but is also convenient
for drainage of hematometra and inflammatory exudation in
the uterine cavity, which contributes to minimizing the risk
of infection and reducing the recurrence rate of intrauterine
adhesions. Another study found that up to 81.4% of ITUA
patients had improved menstruation and were implanted
with an IUB after surgery [2], the overall conception rate
was 33.9-48.1%, and the recurrence rate of IUA after sur-
gery was 13.6-38.7% [13-17]. Compared with placing an
TUD after TCRA, insertion of an IUB can lead to a lower
readhesion AFS score and a lower recurrence rate [2], which
is entirely consistent with the results of this study.

In addition, preventing the recurrence of IUAs after sur-
gery largely benefits from the use of estrogen in maintenance
therapy, which can promote endometrial growth and regen-
eration to repair wounds. A randomized controlled study
found that estrogen inhibited the reformation of adhesion
and that the routine daily estrogen dose (2 mg) was suffi-
ciently effective; there was no significant difference between
the routine dose and a higher dose [18]. According to the
results shown in this study, most IUA patients have a thin
endometrium before TCRA; therefore, estrogen therapy is
extremely important postoperatively and before conception.

There are two kinds of operating instruments for hystero-
scopic adhesiolysis, namely, electric and nonelectric; the lat-
ter includes blunt dissection and cold scissors. As this study
showed, for severe IUA patients, the nonelectric method was
more effective than the electric method for preventing read-
hesion after TCRA. A meta-analysis also found that cold
scissors are more efficient in preventing the recurrence of
intrauterine adhesions [19].

Studies revealed that the incidence of CE was
35.4-46.28% in moderate and severe [UA patients, who had
a higher recurrence rate and poorer reproductive outcome [8,
9]. In this hospital, operators sometimes diagnosed CE by
visual signs during hysteroscopy, and consequently, IHC was
optional in the pathological examination; hence, only a few
IUA patients were diagnosed by postoperative pathology. An
adequate course of antibiotic therapy is vitally important.

Clinical implications
It is well known that trauma and infection are the main
factors in the pathogenesis of IUAs, leading to endome-

trial ischemic changes and hypoxia, which promote asso-
ciated endometrial repair deficiency and fibrosis signaling

@ Springer

pathways or molecular mechanisms [20, 21]. A study found
that the level of vascular endothelial growth factor (VEGF)
was elevated due to vascular endothelial injury resulting
from insufficient blood supply [22]. Meanwhile, as research
has shown, estrogen receptors are increased because of
estrogen deficiency in the local ischemic endometrium [23].
As an advantage of this study, a soft elastic saccule that sig-
nificantly improves blood supply may be the reason for such
a good therapeutic effect, which may upregulate many repair
factors and downregulate certain proinflammatory factors
and fibrosis promotion factors.

Research implications

Although the clinical effect of placing an IUB after TCRA
has been confirmed, it is still not completely suitable for the
uterine cavity because of the shape, elasticity and compres-
sion of the balloon. Therefore, an IUB sometimes cannot
adequately separate the wound surface, especially the wound
surface of bilateral cornua uteri, and may affect the blood
supply to the endometrium, which usually results in deficient
repair and eventual necrosis. In this study, the special kind
of IUB with many more soft elastic saccules was effective
in the treatment of IUA patients after surgery. However, it
is necessary to further search for the best volume of bal-
loon and duration of IUB therapy in the uterine cavity. In
addition, for IUA patients, we will further compare the sen-
sitivity and specificity in the diagnostic criteria of CE by
visual signs during hysteroscopy or postoperative pathologic
results with immunohistochemistry staining.

Strengths and limitations

As the results showed, for IUA patients, we demonstrated
that using this kind of special IUB after TCRA had many
more advantages. Meanwhile, we further revealed the impor-
tance of treatment with a cold knife, estrogen-progesterone
therapy and antibiotics. However, we need to point out that
due to the limitations of this study, the sample size was
small and lacked adequate blinding. The treatment prognosis
depends very much on the severity and extent of the adhe-
sions, analyzing the definite classification of the location of
IUAs could be much more significant [24]. However, due to
a retrospective study, it is difficult to further clearly define
classification. Furthermore, due to a short follow-up period,
pregnancy outcomes were not revealed.

Conclusions

In conclusion, the key to the treatment of IUA patients lies
in the prevention of recurrence after TCRA. The results
of this research suggested that patients in this special [UB
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group had better outcomes than patients in the TUD group.
To prevent readhesion and improve the conception rate, [UB
placement, the use of a cold knife, estrogen therapy and an
adequate course of antibiotic therapy all have a positive
influence. Owing to the small sample size in this study, the
conclusions still require further validation. It is necessary
to carry out a rigorous prospective study in a larger patient
population or RCT to further define the efficacy and outcome
of the special intrauterine balloon.

Acknowledgements The authors acknowledge the case management
system in the medical record room of Women and Children’s Hospital,
School of Medicine, Xiamen University for providing all clinical data
of the included patients and thank Yan-Wei Sha, Department of Repro-
ductive Medicine, Women and Children’s Hospital, School of Medi-
cine, Xiamen University, for his valuable discussion during this study.

Author contributions Z-YL, W-RW conceived and designed the study.
L-LZ, KW selected the patients and provided data; analyzed the data
and wrote the paper. H-LS, J-HL, YL selected the patients and provided
data. All authors read and approved the final manuscript.

Funding No funding was available for this study.

Data availability statement The datasets used and/or analyzed dur-
ing the current study are available from the corresponding author on
reasonable request.

Code availability Not applicable.

Declarations

Conflict of interest The authors declare no conflicts of interest. All au-
thors confirm that all methods were carried out in accordance with the
relevant guidelines and regulations.

Ethics approval and consent to participate The approval for this study
was provided by the human research ethics committee of Women and
Children’s Hospital, School of Medicine, Xiamen University, Xiamen,
China. Owing to the retrospective study design and analysis of clinical
data, written informed consent was formally waived. (Ethics commit-
tee: the Human Research Ethics Committee of Women and Children’s
Hospital, School of Medicine, Xiamen University, Xiamen, China.
Approval No. KY-2021-051-K01).

Patient and public involvement Patients were not involved in any
aspect of the study design or conduct or in the development of the
research question or outcome measures.

Consent for publication Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Sanad AS, Aboulfotouh ME (2016) Hysteroscopic adhesiolysis:
efficacy and safety. Arch Gynecol Obstet 294:411-416. https://
doi.org/10.1007/s00404-016-4107-9

2. Lin XN, Wei ML, Li TC, Huang QX, Huang D, Zhou F, Zhang
SY (2013) A comparison of intrauterine balloon, intrauterine
contraceptive device and hyaluronic acid gel in the prevention of
adhesion reformation following hysteroscopic surgery for Asher-
man syndrome: a cohort study. Eur J Obstet Gynecol Reprod Biol
170(2):512-516

3. Deans R, Abbott J (2010) Review of intrauterine adhesions. J
Minim Invas Gynecol 17(5):555-569

4. Yu D, Wong YM, Cheong Y, Xia EL, Li TC (2008) Asherman
syndrome-one century later. Fertil Steril 89(4):759-779

5. Zhang XM, Liu W, Zhou Y, Qiu JX, Sun YJ, Li M, Ding YQ, Xi
QH (2021) Comparison of therapeutic efficacy of three methods
to prevent re-adhesion after hysteroscopic intrauterine adhesion
separation: a parallel, randomized and single-center trial. Ann
Palliat Med 10(6):6804-6823

6. Liu KE, Hartman M, Hartman A (2019) Management of thin
endometrium in assisted reproduction: a clinical practice guide-
line from the Canadian Fertility and Andrology Society. Reprod
Biomed Online 39(1):49-62

7. Kimura F, Takebayashi A, Ishida M, Nakamura A, Kitazawa
J, Morimune A, Hirata K, Takahashi A, Tsuji S, Takashima A,
Amano T, Tsuji S, Ono T, Kaku S, Kasahara K, Moritani S, Kush-
ima R, Murakami T (2019) Review: chronic endometritis and its
effect on reproduction. J Obstet Gynaecol Res 45(5):951-960

8. LiuLX, Yang H, Guo YL, Yang GX, Chen YQ (2019) The impact
of chronic endometritis on endometrial fibrosis and reproductive
prognosis in patients with moderate and severe intrauterine adhe-
sions: a prospective cohort study. Fertil Steril 111(5):1002

9. Chen YQ, Liu LX, Luo YN, Chen MH, Huan Y, Fang RL (2017)
Prevalence and impact of chronic endometritis in patients with
intrauterine adhesions: a prospective cohort study. J Minim Invas
Gynecol 24(1):74-79

10. (1988) American-Fertility-Society classifications of adnexal adhe-
sions, distal tubal occlusion, tubal occlusion secondary to tubal-
ligation, tubal pregnancies, mullerian anomalies and intrauterine
adhesions. Fertil Steril 49(6):944-955

11. LiX, Luan T, Zhao C, Zhang MQ, Dong L, Su Y, Ling XF (2020)
Effect of sildenafil citrate on treatment of infertility in women
with a thin endometrium: a systematic review and meta-analysis.
J Int Med Res 48(11):1-14

12. Pabuccu R, Onalan G, Kaya C, Selam B, Ceyhan T, Ornek T,
Kuzudisli E (2008) Efficiency and pregnancy outcome of serial
intrauterine device-guided hysteroscopic adhesiolysis of intrau-
terine synechiae. Fertil Steril 90(5):1973-1977

13. Orhue AAE, Aziken ME, Igbefoh JO (2003) A comparison of two
adjunctive treatments for intrauterine adhesions following lysis.
Int J Gynaecol Obstet 82(1):49-56

14. Lin XN, Zhou F, Wei ML, Yang Y, Li Y, Li TC, Zhang SY (2015)
Randomized, controlled trial comparing the efficacy of intrauter-
ine balloon and intrauterine contraceptive device in the prevention
of adhesion reformation after hysteroscopic adhesiolysis. Fertil
Steril 104(1):235-240

15. Huang XW, Lin MM, Zhao HQ, Powell M, Wang YQ, Zheng
RR, Ellis LB, Xia WT, Lin F (2020) A prospective randomized
controlled trial comparing two different treatments of intrauterine
adhesions. Reprod Biomed Online 40(6):835-841

16. SunJ, Shi C, Liang Y, Niu J, Guo S, Cheng Z (2020) Effects of
early second-look hysteroscopy combined with intrauterine bal-
loon dilatation on reproductive outcomes for women with intrau-
terine adhesions. Int J Gynaecol Obstet 149(2):192-196

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00404-016-4107-9
https://doi.org/10.1007/s00404-016-4107-9

1882

Archives of Gynecology and Obstetrics (2023) 307:1873-1882

17.

18.

19.

20.

21.

Zhu R, Duan H, Gan L, Wang S (2018) Comparison of intrauterine
suitable balloon and foley balloon in the prevention of adhesion
after hysteroscopic adhesiolysis. Biomed Res Int 2018:9494101
Guo J, Li TC, Liu Y, Xia E, Xiao Y, Zhou F, Yang X (2017) A
prospective, randomized, controlled trial comparing two doses
of oestrogen therapy after hysteroscopic adhesiolysis to pre-
vent intrauterine adhesion recurrence. Reprod Biomed Online
35(5):555-561

Yang LA-O, Wang L, Chen Y, Guo X, Miao C, Zhao Y, Li L,
Zhang Q (2021) Cold scissors versus electrosurgery for hyst-
eroscopic adhesiolysis: a meta-analysis. Medicine (Baltimore)
100(17):€25676

Zhao XP, Zhao Q, Zhu XT, Huang H, Wan X, Guo R, Zhao YQ,
Chen D, Xu DB (2020) Study on the correlation among dysbac-
teriosis, imbalance of cytokine and the formation of intrauterine
adhesion. Ann Transl Med 8(4):52

Leung RKK, Lin YX, Liu YH (2021) Recent advances in under-
standings towards pathogenesis and treatment for intrauterine
adhesion and disruptive insights from single-cell analysis. Reprod
Sci 28(7):1812-1826

@ Springer

22.

23.

24.

Chen Y, Chang Y, Yao S (2013) Role of angiogenesis in endome-
trial repair of patients with severe intrauterine adhesion. Int J Clin
Exp Pathol 6(7):1343-1350

Ge J, Chen Y, Yang H, Zhao J, Ren D, Wu X (2021) Expression
and significance of estrogen receptor and progesterone receptor in
endometrial tissue of patients with intrauterine adhesions. Gland
Surg 10(4):1478-1486

Zhao J, Chen Q, Cai D, Duan Z, Li X, Xue X (2017) Dominant
factors affecting reproductive outcomes of fertility-desiring
young women with intrauterine adhesions. Arch Gynecol Obstet
295:923-927. https://doi.org/10.1007/s00404-017-4314-z

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/s00404-017-4314-z

	A comparison of special intrauterine balloons and intrauterine contraceptive devices in the treatment of intrauterine adhesions
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Patients and data collection
	Evaluation before TCRA​
	Operation
	Treatment after TCRA​
	Statistical analysis

	Results
	Baseline clinical features
	Clinical efficacy
	Intrauterine pregnancy rate posttreatment

	Discussion
	Principal findings
	Results in the context of what is known
	Clinical implications
	Research implications
	Strengths and limitations

	Conclusions
	Acknowledgements 
	References




