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Objective To compare the efficacy of intermittent intrauterine

balloon dilatation versus standard care in the prevention of
adhesion reformation.
Design Single-blind randomised controlled trial.
Setting Hysteroscopic Centre of a tertiary University Hospital.
Population Two hundred patients with moderate to severe

(European Society for Gynaecological Endoscopy Grade ≥II)
intrauterine adhesions who underwent hysteroscopic adhesiolysis.
Methods All participants were randomised to a balloon group or

a control group postoperatively. The balloon group received
intrauterine balloon dilatation therapy at 2 weeks and 6 weeks
after surgery, whereas the control group did not. All patients
underwent follow-up hysteroscopy at 4 and 8 weeks
postoperatively.
Main outcome measures The adhesion reformation rate and the

Pictorial Blood Loss Assessment Chart scores were analysed.

Results A total of 191 patients successfully completed the study
protocol (94 cases for the balloon group and 97 cases for the
control group). According to hysteroscopic evaluation at the 8th
week, the overall adhesion reformation rate was significantly lower
in patients in the balloon group than patients in the control
group (20.2% versus 40.2%, respectively; P < 0.05). There was
also a significant increase in menstruation flow, as assessed by the
Pictorial Blood Loss Assessment Chart score (30 versus 9,
respectively; P < 0.001).
Conclusions Postoperative intermittent intrauterine balloon

dilatation therapy can significantly reduce postoperative adhesion
reformation and significantly increase menstruation flow.
Keywords Asherman syndrome, balloon, hysteroscopic
adhesiolysis, intrauterine adhesions, recurrence.
Tweetable abstract RCT: Postoperative intermittent intrauterine

balloon therapy can prevent adhesion reformation after
hysteroscopic adhesiolysis.
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Introduction
Intrauterine adhesions (IUA) can occur after trauma to the
basalis layer of the endometrium with any surgery performed within the uterine cavity. The syndrome occurs
most frequently after incomplete miscarriage (50%), postpartum haemorrhage (24%), and elective termination of
pregnancy (17.5%).1 Other aetiological factors include
myomectomy, hysteroscopic resection, diagnostic curettage,
Clinical trial identification number: NCT03131596.
URL of the registration site: https://clinicaltrials.gov/show/NCT03131596.
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caesarean section, tuberculosis, caustic abortifacients, and
uterine artery embolization.1–4
Patients with IUA may present with amenorrhoea with
or without severe dysmenorrhoea, oligomenorrhoea, infertility or recurrent miscarriages.5 Patients with amenorrhoea
and cyclic pain associated with haematometra are likely to
have viable endometrium above the occlusive adhesions.
Sequelae of pregnancy in the presence of adhesions include
higher incidences of ectopic pregnancy, recurrent miscarriage, premature labour, and abnormal placentation.5
The high recurrence rate of adhesions following hysteroscopic adhesiolysis in IUA remains one of the most difficult
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challenges in reproductive surgery.6 It is reported that
increasing severity of disease is associated with lower pregnancy rate7–10 and a higher chance of requiring repeat surgery. Several studies have reported various methods to
prevent adhesion reformation. A recent network meta-analysis identified six randomized controlled trials (RCTs)11
that examined the use of solid barriers (intrauterine contraceptive device [IUD], stent or balloon catheter),12 semisolid
barriers (hyaluronic acid and auto-cross-linked hyaluronic
acid gel)13,14 and tissue barriers (fresh and freeze-dried
amnion grafts).15–17 It reported potential improvements
with all methods, although it is clear that there are urgent
calls for further well-designed trials. In 2017, the American
Association of Gynecologic Laparoscopists (AAGL) in collaboration with the European Society of Gynaecological
Endoscopy (ESGE) published a practice guideline on
IUA,18 including recommendations for the prevention of
adhesion reformation. The only methods to receive a Level
A grade were the solid barriers and semi-solid barriers
described above.
Interestingly, despite adhesion reformation being recognised as a biological process that develops over a relatively
prolonged period of time, to our knowledge, solid and
semi-solid barriers have only been examined within the
context of a single use at the end of the hysteroscopic
adhesiolysis surgery. Recently, we reported preliminary
observations from a simple outpatient technique in which a
Foley-catheter was used under ultrasound guidance to
dilate the intrauterine cavity in order to resolve early IUA
or prevent the adhesions from recurring.19,20 We conducted
an RCT to test the hypothesis that intermittent use of
intrauterine balloon dilatation in the postoperative period
may reduce adhesion reformation rates.

Methods
Trial design
This was a prospective surgeon-blinded RCT, performed at
the Hysteroscopic Centre of the Fuxing Hospital, Beijing,
China, which is a tertiary University hospital referral centre
with a particular clinical and research interest in the treatment of women with IUA.4,6,21,22 Patients were not
involved in the development of this research. Institutional
review board approval was obtained (reference No.
2016FXHEC-KY, 20 October 2016), and the trial was
prospectively registered at ClinicalTrials.gov (identifier
NCT 03131596, 24 April 2017).
Patients suspected to be suffering from IUA were
recruited following a systematic pre-operative assessment
process. This included a detailed history of the menstrual
pattern, previous intrauterine surgery, and reproductive
history, as well as 2D/3D transvaginal ultrasound. The
severity and extent of intrauterine adhesions were scored
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according to the European Society of Gynaecological Endoscopy (ESGE) classification system of 1995.23 The inclusion
criteria included the following: (1) women aged 18–
40 years; (2) moderate to severe intrauterine adhesion
(ESGE Grade ≥II)6; and (3) first episode of hysteroscopic
adhesiolysis at Fuxing hospital. The exclusion criteria
included the following: (1) minimal adhesions (ESGE
Grade ≤I) and (2) a previous hysteroscopic adhesiolysis
procedure at Fuxing hospital or other hospitals. All
enrolled women provided written informed consent and
agreed to the entire study protocol prior to surgery.

Sample size
To our knowledge there have been no previous RCTs to
assess the effectiveness of this technique. However, based
on the reported rates of adhesion reformation from previous retrospective cohort studies using intrauterine balloon
catheters and hormone therapy, we estimated a clinically
reasonable and meaningful reduction in the adhesion reformation rate from 45% in the control group to 20% in the
balloon group.12,24 Accepting a type 1 error of 0.05, and a
type 2 error of 0.10, the number of subjects required in
each arm to demonstrate significant differences would have
to be 79. Assuming a dropout rate of 20%, the total number of subjects for recruitment was set as 100 in each arm.

Randomisation
Randomisation was performed electronically using SPSS
statistical software version 21.0 (SPSS, Inc., Chicago, IL,
USA). The randomised number was concealed in an opaque, sealed envelope for each enrolled patient and was
opened consecutively by a study nurse in the ward before
their hysteroscopic surgery after verbal and written consent.
Recruited patients were randomised to one of two groups
with a 1:1 allocation ratio: (1) The balloon group receiving
IUB dilatation at 2 weeks and 6 weeks after hysteroscopic
adhesiolysis, in addition to the standard care; (2) the control group receiving standard care alone.

Standard care
Standard care referred to the usual practice in our department. In all cases, a Foley-catheter filled with 4.5 ml normal saline was inserted into the uterus for 5–7 days after
surgery combined with oral antibiotic treatment (Cefaclor
0.375 mg twice daily, Tianjin Central Pharmaceutical Co.
Ltd., Tianjin, China). The catheter was removed when the
patient was discharged. Hormone therapy also began from
the day of operation, consisting of oestradiol valerate at a
dose of 4 mg/day for 21 days, with the addition of dydrogesterone at a dose of 10 mg/day for the last 7 days of the
oestrogen therapy. After the withdrawal bleed, the hormone
therapy was repeated for a further cycle that is 8 weeks in
total. A second-look hysteroscopy was carried out in the

ª 2019 Royal College of Obstetricians and Gynaecologists

Balloon therapy after hysteroscopic adhesiolysis

early proliferative phase 4 weeks after the index surgery
and a third-look hysteroscopy was carried out 8 weeks after
the index surgery.

Operation techniques
All patients received hysteroscopic adhesiolysis in their follicular stage. Once the presence of adhesions had been confirmed and uterine anatomy had been assessed, an 8.5-mm
rigid resectoscope was introduced into the uterine cavity to
divide the adhesions—with the aid of ultrasound guidance
as necessary—by one of two experienced endoscopic
surgeons (X.H. and Q.Z.). Normal saline was used as the
distention medium pressure with a pressure of 120–
150 mmHg and a flow rate of 320–360 ml/min. Bipolar
energy was used for adhesiolysis with the cutting and coagulating power set at 310 and 90 W, respectively. The filmy
and central adhesions were divided first, followed by marginal and dense adhesions.
The second and third look hysteroscopy, at 4 weeks and
8 weeks following the index surgery, respectively, was carried out by another experienced hysteroscopic surgeon
(E.X.). A 4.5-mm rigid hysteroscope with normal saline
infusion was used under 100 mmHg pressure as an outpatient procedure in the day surgery unit. Ultrasound guidance was routinely available if required. After assessment of
the extent and severity of any reformed adhesions, blunt
dissection using the tip of the hysteroscope was carried out
as reported in the literature.25

Intermittent IUB dilatation
Patients randomised into the balloon group received intermittent IUB dilatation therapy according to the methodology previously published in the literature.19,20 The
dilatation therapy was performed at 2 weeks and 6 weeks
after the initial surgery in the day surgery unit. In brief, a
Foley catheter (size 14fr) was prepared by cutting the excess
catheter tip protruding beyond the balloon edge. The balloon catheter was then gently inserted through a Cusco
speculum into the uterine cavity under ultrasound guidance. Once the catheter had reached the fundus, 3–4.5 ml
of normal saline was slowly introduced into the balloon.
The volume introduced was based on the ultrasound
images confirming adequate distention (inflation of the
Foley balloon with the use of at least 4 ml of saline solution) of the uterine cavity, while ensuring that the patient
did not experience too much discomfort. After the procedure, the balloon was deflated and removed immediately.

Outcome measures
A Core Outcome Set was not used in this research. The
primary outcome measure was defined as the adhesion
reformation rate 8 weeks postoperatively including the
ESGE grade at each follow up. Secondary outcomes
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included (1) the menstrual improvement, which was evaluated according to Pictorial Blood Loss Assessment
Chart (PBAC) score26 at each follow up, (2) the pregnancy
rate, miscarriage rate, and ectopic rate, and (3) the patient
reported pain scores via use of the Visual Analogue Scale
(VAS)27 from no pain (0) to worst pain imaginable (10).
All follow-up data were collected via direct contact or telephone follow up every 2 weeks by one of the investigators
(X.S.). The total duration of follow up was 12 months.

Data management
The ESGE Grade before operation and at each follow up
was evaluated by X.H. and Q.Z. The PBAC score before
operation and at each fellow up was evaluated by X.S. and
E.X. All data were recorded on a structured data sheet and
entered on the database for storage. The researchers
ensured the confidentiality of sensitive data by minimising
the number of personnel who handle subject data and
encrypted the computer data. To ensure the anonymity, all
participants were identified by code number instead of
names. All investigators apart from X.S. were blinded to
the data.

Statistical analysis
Intention-to-treat analysis was conducted on all outcomes.
Kolmogorov–Smirnov test was used to test the data distribution. Numerical data with normal distribution were presented as the mean  standard deviation, whereas data
with skewed distribution were presented as the median (interquartile range [IQR]). Student’s t-test was used to compare normally distributed data between two groups and
paired t-test was used to compare normally distributed data
within two groups. The Mann–Whitney U-test was used to
compare data with skewed distribution. Contingency table
analysis and the Chi-square test along with risk ratios (RR)
and 95% confidence intervals (CI) were used to compare
categorical data. A P-value of <0.05 was considered statistically significant. All statistical analysis was carried out with
the use of SPSS 21.0.

Results
A total of 208 women were assessed for eligibility between 15
May 2017 and 22 November 2017. Of these women, 200
were eligible and randomised. Nine patients did not complete the full protocol, resulting in 94 cases in the balloon
group and 97 cases in the control group included in the final
analysis (Figure 1). The baseline patient demographic characteristics are presented in Table 1. No significant differences
were observed between the balloon group and the control
group for any of the variables assessed pre-operatively.
At the third-look hysteroscopy, the adhesion reformation
rate in the balloon group was significantly lower than the
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Figure 1. Consort flow diagram. *Protocol violation was defined as not taking hormone therapy as instructed. IUB, intrauterine balloon; TCRA,
transcervical resection of adhesion.

control group: 20.2% versus 40.2%, RR 0.50 (95% CI 0.31–
0.80), P = 0.003 (Table 2). Both groups demonstrated a
significant reduction in ESGE grade compared with their
pre-operative grade (P < 0.001). However, the proportion
of subjects with a normal uterine cavity in the balloon
group was significantly higher than the proportion in the
control group: 75/94 (79.8%) versus 58/97 (59.8%), RR
1.33 (95% CI 1.10–1.62 (P = 0.003). In addition, the proportion of subjects with moderate adhesions according to
ESGE grade in the balloon group was significantly lower
than that of the control group: 7/94 (7.4%) versus 29/97
(29.9%), RR 0.25 (95% CI 0.12–0.54) (P < 0.001).

group achieved a pregnancy, which was not significantly
different from that of 26/97 (26.8%) in the control group.
The miscarriage, ectopic pregnancy, ongoing pregnancy
(beyond 20 weeks) and live birth rate in the balloon group
(8/27 [29.6%], 1/27 [3.8%], and 18/27 [66.6%], respectively) were also not significantly different from the control
group (9/26 [34.6%], 1/26 [3.8%] and 16/26 [61.6%],
respectively).
In terms of patient-reported pain scores, the VAS was
5.40  1.20 and 1.39  1.03 at 1 and 30 minutes after the
balloon dilatation therapy, respectively. No complications
(such as uterine perforation, fluid overload, severe bleeding
or infection) were observed in either group.

Patient-centred outcomes
In terms of the improvement of menstrual flow, the balloon group again demonstrated a higher rate of improvement in PBAC scores at 8 weeks postoperatively when
compared with the control group: 30 (IQR, 20–45) versus
9 (IQR, 0–20), respectively (P < 0.001; Table 2). This
included all women presenting with amenorrhoea/
oligomenorrhoea.
All women wished to conceive after the surgery. At the
12-month follow up, 27/94 (28.7%) women in the balloon
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Discussion
Main findings
In the present RCT, we found that patients who received
intermittent IUB dilatation therapy following hysteroscopic
adhesiolysis experienced a significant reduction in adhesion
recurrence and severity (as assessed by the ESGE grade), as
well as a significant improvement in menstruation flow (as
assessed by PBAC score) when compared with the control
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Table 1. Demographic characteristics
Variable

Balloon
group
(n = 94)

Age (years)a
32.0  4.4
Gravitya
1.2  0.6
Paritya
0.1  0.3
Presenting complaintsb
Recurrent miscarriage 15 (16.0%)
Infertility
27 (28.7%)
Amenorrhoea
17 (18.1%)
Oligomenorrhoea
77 (81.9%)
Cyclic pain
17 (18.1%)
Previous intrauterine operationb
D&C for induced
86 (91.5%)
abortion
Postpartum D&C
6 (6.4%)
No intrauterine
2 (2.1%)
operation
Adhesion gradeb
Moderate
41 (43.6%)
Severe
53 (56.4%)
Duration of operation 21.2  8.6
(min)a
PBAC score before
17 (3.75–25)
operationc

Control
group
(n = 97)

Significance

32.1  4.7
1.5  0.5
0.1  0.2

NS
NS
NS

22
26
11
86
11

(22.7%)
(26.8%)
(11.3%)
(88.7%)
(11.3%)

NS

88 (90.7%)

NS

5 (5.2%)
4 (4.1%)

47 (48.5%)
50 (51.5%)
23.2  8.5

NS
NS

17 (10–25)

NS

NS, not significant; PBAC, pictorial blood-loss assessment chart.
Values are given as mean  standard deviation, number
(percentage) or median (interquartile range), unless otherwise
indicated. A P-value of <0.05 was considered statistically significant.
All patients wished to conceive. Some patients experienced both
amenorrhoea/oligomenorrhoea and pelvic pain.
a
Student’s t-test.
b
By v2 test and contingency table analysis.
c
Mann–Whitney Utest.

group. This was assessed over an 8-week postoperative period which included a second- and third-look hysteroscopy.
These surrogate outcomes may prove to have important
practical implications for clinicians treating women with
IUA.
Previous RCTs have shown improvements in reducing
IUA reformation rates using solid barriers,12 semi-solid
barriers,13,14 and tissue barriers.15–17 In fact, solid and
semi-solid barriers are the only methods to receive Level A
grade of recommendation from the AAGL and ESGE for
use within this context.18 Typically, most studies describe
the insertion of a balloon catheter (such as a Foley) at the
end of the primary hysteroscopic adhesiolysis procedure,
with a view to it being removed after a total of 3–
30 days.8,28,29 However, our study is the first to use intermittent IUB dilatation as an additional barrier prevention
method for reducing adhesion reformation rates.
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Intermittent IUB dilatation may divide early reformed
adhesions via simple blunt dissection along the physiological uterine cavity plane, before denser adhesion bands
are formed. We elected to perform IUB dilatation 2 and
6 weeks after the index hysteroscopic surgery, as studies
have reported that IUA can form as early as 2 weeks following hysteroscopic adhesiolysis.30 Our preliminary observations prior to this RCT have shown favourable outcomes
and patient acceptability when using this technique.19,20 In
addition to the improved outcomes outlined above, the
VAS pain scores reported by patients after dilatation therapy were 5.40  1.20 and 1.39  1.03 at 1 and 30 minutes, respectively, which are similar to the scores reported
during office hysteroscopy (5.20  2.10 and 1.33  6.73,
at 1 and 30 minutes, respectively).31 It is worth pointing
out that although the intermittent balloon therapy
appeared effective in reducing recurrence of adhesions over
above what might be achieved with the use of standard
care, the extra cost incurred to the patient is minimal: the
procedure and consumable cost for each episode of balloon
therapy in China is only around UK£20. The advantages
are that it is simple, quick, of low-cost and can be performed in the outpatient office setting without the need for
hysteroscopic equipment, analgesia or anaesthesia.
There was significant difference in the incidence of
adhesion reformation and adhesion score at 8 weeks
between the groups but not at 4 weeks postoperatively,
raises the question of whether the beneficial effect of the
intermittent balloon therapy was primarily due to the second balloon treatment and whether the first balloon treatment at 2 weeks was unnecessary. If this was the case, it
could mean the postoperative balloon therapy could be
simplified to consist of only one balloon dilation at 6
weeks. Further clinical studies will be needed to address
this question.

Strengths and limitations
In terms of strengths, to our knowledge, this is the first
RCT to use an additional barrier method (intermittent IUB
dilatation therapy) for the prevention of adhesion reformation. In addition, it appears to be the largest of all RCTs
that have been identified by a recent meta-analysis.11 Furthermore, a relatively comprehensive follow-up protocol
was devised, which included second- and third-look hysteroscopies, measurements of adhesion grade (ESGE classification), menstrual flow (PBAC score), pain scores and
preliminary reproductive outcome data.
In terms of limitations, this study was not designed or
powered and did not include a long enough follow-up period to assess specifically the question of reproductive outcomes for the patients undergoing treatment. In contrast,
like most studies to date, it used the surrogate outcomes of
adhesion reformation rates and improvement of menstrual
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Table 2. Comparison of the incidence of intrauterine adhesion reformation, the reduction of adhesion grade, and the increase of PBAC score at
second- and third-look hysteroscopy
Variable
Adhesion reformation ratea
ESGE Grade before operationa
Moderate
Severe
ESGE Grade after operation 4 weeksa
Normal
Mild
Moderate
Severe
ESGE Grade after operation 8 weeksa
Normal
Mild
Moderate
Severe
PBAC score before operationb
PBAC score after operation 4 weeksb
PBAC score after operation 8 weeksb
Increase of PBAC scoreb

Balloon group (n = 94)

Control group (n = 97)

Risk ratio (95% CI)

P-value

19 (20.2%)

39 (40.2%)

0.50 (0.31–0.80)

0.003

41 (43.6%)
53 (56.4%)

47 (48.5%)
50 (51.5%)

0.90 (0.66–1.23)
1.09 (0.84–1.24)

0.56
0.56

42
33
19
0

(44.7%)
(35.1%)
(20.2%)
(0%)

40
34
23
0

(41.2%)
(35.1%)
(23.7%)
(0%)

1.08 (0.78–1.50)
1.00 (0.68–1.47)
0.85 (0.50–1.50)

0.66
1.00
0.60

75
12
7
0
17
50
50
30

(79.8%)
(12.8%)
(7.4%)
(0%)
(10–25)
(35–60)
(35–60)
(20–45)

58
10
29
0
17
34
30
9

(59.8%)
(10.3%)
(29.9%)
(0%)
(4–25)
(19–42)
(18–40)
(0–20)

1.33 (1.10–1.62)
1.24 (0.56–2.73)
0.25 (0.12–0.54)

0.003
0.66
<0.001
0.34
<0.001
<0.001
<0.001

Abbreviations: NS, not significant; ESGE, European Society for Gynaecological Endoscopy; PBAC, pictorial blood-loss assessment chart. Values are
given as number (percentage) or median (interquartile range), unless otherwise indicated. A p value of <0.05 was considered statistically
significant.
a
By v2 test and contingency table analysis.
b
Mann-Whitney U test.

flow which are considered to affect reproductive outcomes.
In addition, the investigator (X.S.) who prepared the data
was not blinded to the randomization, which could constitute a bias. Finally, the trial included a spherical Foley
catheter balloon rather than a purpose-designed catheter
such as a heart-shaped balloon, which fits better into the
uterine cavity,32 which may produce even more favourable
results.

Interpretation
When reviewing the literature regarding the use of solid
barriers for the prevention of IUA reformation, to our
knowledge, there is only one previous RCT in the literature
comparing the use of an intrauterine balloon versus an
intrauterine coil in the immediate postoperative period.12
Interestingly, our control group, which also received an
intrauterine balloon in the immediate postoperative period,
displayed similar adhesion reformation rates to both treatment arms of the study by Lin12 (40% versus 30–35%,
respectively), whereas our study group showed a lower
adhesion reformation rate in comparison with only 20%.
When considering semi-solid barrier use, two RCTs have
assessed the use of auto-crosslinked hyaluronic acid gel.13,14
In the larger study of Xiao et al.,13 the adhesion reformation rate was 52% for the control group (balloon catheter
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only) and only 24% for the study group (balloon catheter
and auto-crosslinked hyaluronic acid gel), which was similar to our study group (20%). Other RCTs have reported
the use of tissue barrier methods such as fresh and freezedried amnion grafts.15,17 The largest of these trials is that
of Gan et al.,15 where the control group of 40 patients
received an intrauterine balloon for the first 5 postoperative days, similar to our control group, whereas the intervention group of 40 patients received a balloon in a similar
fashion that was coated with a sterile, freeze-dried amnion
graft. The reported rate of adhesion reformation in their
control group was similar to our control group (40% versus 40%, respectively); however, that of their treatment
group was slightly higher than our intermittent IUB dilatation group (28% versus 20%, respectively). It is worth noting that comparisons between trials are limited by the
heterogeneity in both the study populations and data collected. We have shown in this study that intermittent balloon therapy postoperatively is of benefit in reducing
adhesion reformation, but it would be of interest in future
to conduct further clinical trials to see whether a combination of intermittent balloon with semi-solid barriers (e.g.
auto cross-linked hyaluronic acid gel) and tissue barriers
(e.g. freeze-dried amnion grafts) would produce additional
benefit.
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In our study we have followed up our patients for at
least 1 year, similar to a recently published cohort study
from the Sydney group33; however, future studies could
follow up the reproductive outcome of patients including
live birth and obstetric complications for up to 2 years, as
the more than 68% majority will be expected to have conceived by then.34 In addition, purpose-designed balloon
catheters with a shape more compatible with the uterine
cavity could be considered as a refinement, as they may
prove to be less painful for the patient and more effective
in terms of reaching the more distal areas of the uterine
cavity, such as the tubal ostia and lower part of the
uterus.

Conclusions
The present RCT has demonstrated that following hysteroscopic adhesiolysis, the use of intermittent dilatation balloon therapy can significantly reduce adhesion reformation
rates, while improving menstruation flow. Further trials are
required to clarify whether the improved benefits in these
surrogate outcomes can be translated into improved reproductive outcomes.
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