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ABSTRACT

Objective: To compare duration of Cook balloon uterine stent on re-adhesions formation, and observe its effect on serum
transforming growth factor 1 (TGF-B1) and plasminogen activator inhibitor-1 (PAI-1) levels in patients with intrauterine adhe-
sions (IUA) undergoing hysteroscopic transcervical resection of adhesion (TCRA).

Study Design: Randomised controlled trial.

Place and Duration of Study: No. 215 Hospital of Shaanxi Nuclear Industry, Shaanxi Province, China, from January 2018 to
January 2019.

Methodology: A total of 98 patients with IUA, who underwent hysteroscopic TCRA with cold scissors, were randomly divided
into Group A (n=49) and Group B (n=49). Cook balloon uterine stent was placed for 37 days in Group A and 7 days in Group
B. Efficacy of two groups was compared.

Results: Total effective rate in Group A was higher than that in Group B (p=0.021). After treatment, levels of serum TGF-B1
and PAI-1 in Group A were lower than those in Group B (p <0.001, and p=0.001, respectively). Recurrence rate of IUA at
three months after treatment and total incidence of complications in Group A were lower than those in Group B (p=0.012,
and 0.037, respectively). Pregnancy rate in the 2-year follow-up period in Group A was higher than that in Group B (p=
0.043).

Conclusion: Placement of Cook balloon uterine stent for 37 days after hysteroscopic TCRA in patients with IUA can effec-
tively prevent postoperative intrauterine re-adhesion, have few complications, low recurrence rate of IUA and high re-preg-
nancy rate, and reduce levels of serum TGF-B1 and PAI-1.
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INTRODUCTION However, due to the serious destruction of the basal layer of
the endometrium and the poor tolerance of the uterus, the
physiological self-repair cycle of the uterus after operation is
long in patients with moderate and severe IUA. Therefore, the
postoperative recurrencerate of IUAis high.*

Intrauterine adhesions (IUA) refer to the adhesion of the inner
wall of the uterus, resulting in total or partial occlusion of the
uterine cavity.' lUA are mainly caused by intrauterine infection
and trauma. IUA can induce hypomenorrhoea, amenorrhea,
periodicabdominal pain, recurrentabortion, and even sterility. At present, the main methods to prevent postoperative intrau-

Transcervical resection of adhesion (TCRA) is the first choice for terine re-adhesion are intrauterine placement of physical

the treatment of IUA, which can effectively cut or separate the ~ Parrier (such as Cook balloon uterine stent, IUD and Foley
adhesion of uterine cavity under direct vision.? It has been  Palloon) and postoperative drug therapy (such as estrogen),

pointed out that TCRA can achieve good results for the treat-  Put the former is preferred in most medical institutions to

mentof IUA.2 preventthe occurrence of re-adhesion.**However, there s still
no unified conclusion on the time, effectiveness, and safety of
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after operation in patients with IUA can effectively act as
mechanical barrier and stent, help compression hemostasis,
and prevent the recurrence of IUA.? However, the placement
time of Cook balloon uterine stentisakey clinical problem.

Recurrence of adhesion is a factor affecting the outcome of
pregnancy after the decomposition of uterine adhesion. At
present, most of the IUA patients are women of childbearing
age with fertility requirements, so the standard for surgery is
more stringent. Operation-related re-injury should be
minimised on the basis of the effectiveness of the operation.
Currently, there are few reports about the effect of the place-
ment time of Cook balloon uterine stent on the pregnancy
outcome of patients undergoing TCRA.

Transforming growth factor B1 (TGF-B1) isinvolvedinthe requ-
lation of fibroblast proliferation and collagen metabolism.
Signal transduction through downstream Smad2/3 can stimu-
late fibroblast growth and induce tissue adhesion.'*** Plas-
minogen activator inhibitor-1 (PAI-1) can inhibit the hydrolysis
of fibrin and promote the formation of tissue adhesion.” At
present, there arefew reports aboutthe effect ofthe placement
time of Cook balloon uterine stent on serum TGF-1 and PAI-1
levelsinpatients undergoing TCRA.

The objective of this study was to compare the duration of Cook
balloon uterine stenton re-adhesion formation, and observe its
effect on serum TGF-B1 and PAI-1 levels in patients with IUA
undergoing hysteroscopic TCRA.

METHODOLOGY

After approval by the Medical Ethics Committee, this
randomised controlledtrialstudy wasconductedatNo. 215 Hos-
pital of Shaanxi Nuclear Industry, China, from January 2018 to
January 2019. The mean follow-up period was 24 months after
operation, and the follow-up deadline was January 2021. A total
of 98 patients with IUA, who underwent hysteroscopic TCRA for
the first time, were included. The inclusion criteria were that
diagnosed with IUA by both preoperative hysteroscopy exami-
nation and biopsy under hysteroscopy taken for pathological
examination (the biopsy findings showed that there were adhe-
sions in the uterine cavity); moderate IUA (IUA accounted for
1/4-1/2 uterine cavity) or severe IUA (IUA greater than 1/2
uterine cavity); female patients aged 18-40 years; with surgical
indication; no renal and liver dysfunction; women who desired
childbearing and IUA were known to be the only infertile factor;
with regularmenstrual cycle (one menstruation per21-35 days,
the average bleeding time was 3-7 days, and the average blood
loss per menstrual period was 20-60 mL) in the past; able to be
followed up for average 24 months after treatment; and
patients whose informed consent was obtained. The exclusion
criteria were cases complicated withendometrial polyp, uterine
myoma or other diseases that may cause vaginal bleeding;
coagulationdysfunction; mentalillness; complicated with heart
disease, hypertension or other surgical contraindications; and
inlactationorpregnancy.

A total of 98 patients with IUA, who underwent hysteroscopic
TCRA with cold scissors, were randomly divided into Group A
(n=49) and Group B (n=49) in a double-blind fashion. All
patients were treated by hysteroscopic TCRA with cold scissors
by the same surgeon. All patients had undergone postoperative
pathological examination. The postoperative pathological
results showed that fibrous connective tissue hyperplasiaand a
few inflammatory cells. Moreover, the IUA of diagnosis of all
patients was obtained by combining with clinical manifesta-
tionsand postoperative pathological results.

In Group A, Cook balloon uterine stent was placed for 37
days[Jnamely, after operation, Cook balloon uterine stent was
placed and filled with 5 mL saline, and Cook balloon catheter
was cut at the level of the outer cervical orifice 7 days later. The
stentwas retained for 30 days. In Group B, Cook balloon uterine
stent was placed for 7 days, namely, after operation, Cook
balloon uterine stent was placed and filled with 5 mL saline. The
balloon was replaced with GyneFix intrauterine contracep-
tive device (IUCD) 7 days later, and the GyneFix IUCD was
placed for 30 days. On the first day after operation, both groups
were treated with cephalosporin antibiotics. Estradiol valerate
(progynova tablets) was given 4 mg per day for 21 days. On the
16th day, 2 tablets of progesterone soft capsule a day were
addedfor6days.”

The curative effects of the two groups were compared after
treatment. The criteria of therapeutical effect were as follows:
Cured: Uterine cavity of patients was normal using hysteros-
copy, and there was no adhesion in Uterine cavity, menstrua-
tion returned to normal, and periodic abdominal pain disap-
peared. Apparent: Uterine cavity of patients undergoing
hysteroscopy was basically no adhesion, menstrual cycle,
menstrual color and menstrual quality basically returned to
normal but with reduced menstrual volume, and periodic
abdominal pain disappeared or occasionally occurred.
Improved: Hysteroscopy showed that IUA were ameliorated,
menstruation recurred in amenorrhea patients, menstruation
volume increased in patients with little menstruation volume,
menstrual color and menstrual traits improved, and the
frequency of periodic abdominal pain reduced. Invalid: There
was no obvious changes in uterine cavity shape undergoing
hysteroscopy when compared with before surgery, and even
worsening; IUA and periodic hypogastrium pain were not
improved, and there was no menstruation.™

Total effective rate = (number of cured cases + number of
apparent cases + number of improved cases) / total number of
cases x 100%.

Total 5 mL of venous blood was collected from all patients
before and aftertreatment. Serum TGF-B1 and PAl-1levels were
measured by enzyme-linked immunosorbent assay before and
after treatment. Three months after treatment, the recurrence
rate of intrauterine re-adhesion and the total incidence of
complications (implant dislocation, postoperative vaginal
bleeding, uterine infection, etc.) during treatment. The mean
follow-up period after treatment was 24 months, the deadline
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for follow-up being January 2021, by phone call and outpatient.
The pregnancy rate aftertreatment was compared between the
twogroups.

Data was analysed by SPSS version 25. Measurement data
conforming to the normal distribution were expressed by mean
+SD, and the independent sample t-test was used. Count data
was expressed by n (%), and the Chi-square test was used. The
p <0.05was considered as the significant difference.

RESULTS

All the 98 patients with IUA, aged 25-40 years with an average
age of 33.49 + 2.97 years, of which 53 patients (54.08%) with
moderate adhesionand 45 patients (45.92%) with severe adhe-
sion.

Thetotal effectiveratein Group A (46 cases, 93.88%) was signifi-
cantly higher than that in Group B (38 cases, 77.55%) (p =
0.021,Tablel).

Tablel: Comparisonoftherapeuticefficacy betweenthetwogroups.

Parameter Group A (n=49) Group B (n=49)
Cured [n (%)] 25(51.02) 15(30.61)
Apparent [n (%)] 13(26.53) 11(22.45)
Improved [n (%)] 8(16.33) 12(24.49)
Invalid [n (%)] 3(6.12) 11(22.45)
Total effective [n (%)] 46(93.88) 38(77.55)

Tablell: Comparison of serummarkers betweenthetwogroups.

Parameter Group A (n=49)|Group B (n=49)|p-value
serum TGF-B1 before 61.88+4.28 | 62.63+4.74 | 0.411
treatment (ug/L)

serum TGF-B1 after 37.57+2.69 | 43.51+2.86 |<0.001
treatment (ug/L)

serum PAI-1 before 35.50+2.82 | 35.23%2.75 | 0.515
treatment (ng/mL)

Serum PAI-1 after 20.34+2.04 | 31.50+3.91 | 0.001
treatment (ng/mL)

Table Ill: Comparison of relevant indexes between the two groups after
treatment.

Group A Group B

Indexes (n=49) (n=49) p-value
Recurrence rate of IUA at 3 months
after treatment [n (%)] 3(6.12) | 12(24.49) | 0.012
Total incidence of complications
(implant dislocation, postoperative
vaginal bleeding, uterine infection, 3(6.12) | 10(2041) | 0.037
etc.) [n (%)]
Pregnancy rate in the 2-year follow-
up period [n (%)] 29 (59.18) | 19 (38.78) | 0.043

Before treatment, there was no difference in serum TGF-B1 and
PAI-1 levels between the two groups (p=0.411 and 0.515,
respectively, Tablell). After treatment, the levels of serum TGF-
B1 and PAI-1 in Group A were lower than those in Group B (p
<0.001,andp=0.001, respectively, Tablell).

Therecurrence rate of I[UA at three months after treatment and
the total incidence of complications (implant dislocation, post-

operative vaginal bleeding, uterine infection, etc.) in Group A
were lower than those in Group B (p=0.012, and 0.037, respec-
tively, Table Ill). The pregnancy rate in the 2-year follow-up
period in Group A was higher than that in Group B (p= 0.043,
Tablelll).

DISCUSSION

Theeffectof conventional lUD orhormone after TCRAto prevent
postoperativeadhesionisidealin patients with mild lUA; but not
in moderate and severe one, where the re-adhesion rate is high
andthe prognosisispoor. Barriertherapy is an effective preven-
tive method for patients with moderate and severe IUA. Cook
balloon uterine stent is identical to the shape of uterine cavity
andisanimportantclinical methodto prevent|UA .**

A study showed that there was no significant difference in the
bacterial infection rate between the 30 patients, who placed
Cook balloon in the uterine cavity for 30 days and the group
withoutballoon.™

The results of this study showed that the total effective rate in
Group A was higher than that in Group B, and the recurrence
rate of IUAin Group Awas lower than thatin Group B, afterthree
months’ treatment, suggesting that the therapeutic effect of
Cook balloon uterine stentfor 37 days is better than that of Cook
balloonuterinestentfor7 days. Theresults ofthis study are basi-
callyidentical tothose of Guoetal.”

Studies have confirmed that serum TGF-B1 can be used as an
indicator of adhesion of pelvic cavity."’ TGF-B1 is closely related
to the occurrence and development of IUA and is an important
risk factorforthe early recurrence of IUA.*®

One study found that reduce serum TGF-B1 level could avoid
recurrenee of adhesion in treatment of patients with severe
IUA.” Increased expression of PAI-1 can promote extracellular
matrix deposition, which is closely related to the formation of
IUA.*°The results of this study showed that the levels of serum
TGF-B1 and PAI-1 in Group A were lower than those in Group B,
suggesting that compared with placement of Cook balloon
uterinestentfor7 days, placementof Cook balloon uterine stent
for 37 days can better reduce serum of TGF-1 and PAI-1 levels,
thus preventing the occurrence of postoperative adhesion.

The occurrence of complications during treatment in the two
groups was further analysed. The results showed that place-
ment of Cook balloon uterine stent for 37 days was superior to
placement of Cook balloon uterine stentfor 7 daysin postopera-
tive complications, suggesting that the placement of Cook
balloon uterine stent for 37 days may not cause serious side
effects. Inordertoimprovethe effectiveness of preventing post-
operative adhesion, the placement time of balloon can be
prolonged appropriately.

At present, the conclusion about whether Cook balloon can
improve the pregnancy rate after operation is not uniform. The
pregnancy rate in the 2-year follow-up period in Group A was
59.18%, whichis basically consistent with the pregnancy rate of
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40-63% of the patients after TRCA in previous studies.”*** The
results of this study showed that the pregnancy rate in Group A
was higher than that in Group B. One article reported that
increased level of blood PAI-1 could increase the risk of female
infertility and bad pregnancy outcome.” It is speculated that
the reason for the higher pregnancy rate in Group A may be the
placement of Cook balloon uterine stent for 37 days, can more
effectively reduce serum PAI-1 level. In addition, the placement
of Cook balloon uterine stent for 37 days can be better in main-
taining the patency of the tubal opening and restoration of the
anatomical structure and function ofthe uterine cavity.’

CONCLUSION

Placement of Cook balloon uterine stent for 37 days after
hysteroscopic TCRA in patients with [UA can effectively prevent
postoperative intrauterine re-adhesion, have few complica-
tions, low recurrence rate of IUA and high re-pregnancy rate,
andreducelevelsofserum TGF-B1and PAI-1.
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