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A randomized multi-center controlled study on the efficacy and safety
of a new crosslinked hyaluronan gel to prevent intrauterine adhesion
following hysteroscopic adhesiolysis
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Introduction

Intrauterine adhesion (IUA) is one of the common
disorders in OB/GYN practice. Any procedures that
result in endometrium damages could possibly lead
to IUA. In a cohort study, Taskin et al. (1) find that
IUA formation after resection was present in 31.3%
patients with solitary fibroids and 45.5% with mul-
tiple myomas. Guida et al. (2) find that the inci-
dence of IUA after hysteroscopic resection of my-
oma, polyps and septa were 33.3, 18.2 and 37.5%,
respectively. As abortion procedures reached 40-50
million worldwide at 2012 (3) and association be-
tween IUA and abortion was demonstrated (4), the
prevalence of IUA would likely increase. Effective
and safe interventions to prevent IUA after in-
trauterine procedures are therefore in urgent need.
Hysteroscopic adhesiolysis is currently a widely-
performed procedure to remove the adhesions, re-
store the shape of uterine cavity, and ideally the
functionality of endometrium. The major concern
for this procedure is postoperative adhesion refor-
mation. It was reported that adhesion reformation
occurs in about 60% of severe cases (5). Preventing
adhesion reformation after adhesiolysis is essential
for a successful adhesiolysis procedure.

It has been reported that hyaluronic acid (HA) mol-
ecules could modulate inflammatory processes, reg-
ulate secretion of cytokines by macrophages, and
facilitate scar-free tissue repair. However, due to its
fluid nature and rapid in vivo degradation nature
HA was not demonstrated to achieve a satisfactory
efficacy to prevent post-operative adhesion (6).
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Crosslinking modification is an effective way to en-
able that HA material has high viscosity and de-
grades slowly so that it would stay in the applica-
tion site and cover tissue surface during the critical
tissue healing processes to prevent adhesion (7, 8).
MateRegen® Gel is a new crosslinked HA gel that
was developed using a proprietary chemical modi-
fication to the non-animal sourced HA material.
The objectives of this study were to explore the ef-
ficacy and safety of MateRegen® Gel in reducing
IUA after hysteroscopic adhesiolysis for patients
with moderate to severe IUA.

Methods

This study was approved by the Institutional Re-
view Board and Ethical Committee. In total, 120
patients diagnosed with moderate to severe TUA ac-
cording to the AFS scoring system (Table 1) (9) and
underwent hysteroscopic adhesiolysis for the first
time were recruited. All patients were informed
consent and signed the Informed Consent Forms.
Patients who were allergic to hyaluronan or its de-
rivatives, with infection or malignant tumor of re-
productive organs and with systemic diseases that
could cause coagulopathy were excluded.

All patients were first examined by an experienced
physician under hysteroscopy; the severity of the
TIUA was scored. Sharp hysteroscopic adhesiolysis
with blunt tipped scissors under continuous saline
flow was then performed. Upon completion of the
adhesiolysis, patients were randomly assigned into



TasLE | - THE AMERICAN FERTILITY SOCIETY SCORING SYSTEM FOR IUA (1988).

<1/3 1/3-2/3 >2/3
Extent of cavity involved
1 2 4
Filmy Filmy and dense Dense
Type of adhesions
1 2 4
Normal Hypomenorrhea Amenorrhea
Menopausal pattern
0 2 4
Stage I Mild 1-4
Stage II Moderate 5-8
Stage III Severe 9-12

treatment group (N=60) or to the control group
(N=60). For patients in the treatment group a Foley
balloon catheter (Perak, Malaysia) was first placed
into the uterine cavity. Through the balloon port,
3ml Normal saline was injected into the balloon;
through the urine drainage port; 2 ml of MateRe-
gen® Gel (BioRegen Biomedical Co., Ltd.,
Changzhou, China) was then injected into the uter-
ine cavity. For the control group, only Foley bal-
loon catheter was placed into the uterine; 5ml Nor-
mal saline was injected into the balloon. The Foley
balloon catheter was removed at the 4th day postop-
eratively for all patients.

Patients were followed-up at 3 days, 1 month, and 3
months postoperatively. Second-look hysteroscopic
examination was performed 3 month postoperative-
ly at 3-7 days after the completion of menstruation.
The physicians who performed the second-look
hysteroscopy were not aware of the study group as-
signment of the patients. After the IUA was evalu-
ated and scored according AFS scoring system and
recorded. IUA, if any, was then further lysed as
needed per the physician’s discretion.

The primary endpoint was the percentile of patients
with zero AFS total score (Zero-AFS score rate) in
each group. Secondary endpoint was AFS total
score and score for each subcategory. Percentage of
patients with different stages in each group was cal-
culated and compared. The safety was evaluated
based on the frequency of complications and severe
events.
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Data was statistically analyzed with SAS9.13 soft-
ware (SAS Institute Inc.). The quantitative data was
compared with two-tailed student- t test, ANOVA,
and rank test; qualitative data was analyzed with ¢2
test. P< 0.05 was considered as statistically different.

Results

Among the 120 patients, 5 in the treatment group
and 4 in the control group were dropped off due to
reasons unrelated with testing materials and treat-
ment methods. Therefore, 111 patients completed
this study, 55 in treatment group and 56 in control
group.

The demographic characteristics, medical history,
and AFS scores at the baseline were not significant-
ly different between two groups.

Zero-AFS score rate in the treatment group is sig-
nificantly higher than the control group (38.2 vs
16.1%, P = 0.0078; Figure 1). Using MateRegen®
Gel resulted in significantly lower total AFS score,
scores for the extent of cavity involved and the
menopausal pattern than the control group (p<
0.05) (Table 2). The treatment group had signifi-
cantly lower proportion of patients with moderate
to severe adhesive stages than the control group (p
<0.05) (Figure 1).

No complications, adverse events, and SAE related
to the material and treatment were observed for
both groups.
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* indicating significant differences between treatment and control group (p<0.05).

TaBLE 2 - THE SCORES OF IUA AT 3 MONTHS AFTER HYSTEROSCOPIC ADHESIOLYSIS (MEAN+SD).

Categories Treatment group Control group P value
|
Extent of cavity involved 0.60 (0.74) 1.09 (1.08) 0.015
Type of adhesions 0.71 (0.85) 1.20 (1.26) 0.051
Menopausal pattern 0.80 (1.13) 1.39 (1.14) 0.005
Total score 2.11(2.12) 3.68 (2.50) 0.001

Discussion

Only patients with moderate to severe IUA were en-
rolled in this study in order to evaluate the chal-
lenge situations dealt with during the clinical prac-
tice. Using of MateRegen® Gel significantly re-
duced reformation of IUA and its severity, and im-
proved the endometrium function as shown by the
normal menopausal pattern.

According to “Guidelines for treatment of TUAs”
from AAGL (10), hysteroscopic adhesiolysis and
use of anti-adhesion barrier are proposed to be the
treatment choices. However, reformation of adhe-
sion after adhesiolysis was observed in 60% of pa-
tients who initially had severe adhesion (2). There-
fore, use of anti-adhesion barrier after adhesiolysis
for those patients is obviously necessary. Formation
of adhesion after surgery is associated with normal
tissue healing processes where inflammatory reac-
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tions and re-vasculation of the repair tissue are
physiological processes. HA has shown to modulate
inflammatory reaction and reduce free-radicle pro-
duction and scarring during tissue healing process-
es (11). However, nature HA material degrades too
quickly in vivo and is not able to achieve the ex-
pected anti-adhesion efficacy.

Crosslink method was used to modify nature HA
and improve its stability to prevent adhesions in ab-
dominopelvic cavity and in uterine cavity. MateRe-
gen® Gel is crosslinked hyaluronan that is from
non-animal sources. The proprietary crosslinking
technique improved the viscoelastic property mean-
while maintained the biological characteristics of
natural HA molecules. This material is able to stay
in the installation cavity for up to 14 days and cov-
er the critical period of inflammatory phase during
the wound healing (12). MateRegen® Gel could be
also recommended for prophylactic application af-



ter intrauterine procedures that may cause injuries
to endometrium.

References

1.

Taskin O, Sadik S, Onoglu A, et al. Role of endometrial suppres-
sion on the frequency of intrauterine adhesions after resectoscop-
ic surgery. J Am Assoc Gynecol Laparosc. 2000;7:351-354.
Guida M, Acunzo G, Di Spiezio SA, et al. Effectiveness of au-
to-crosslinked hyaluronic acid gel in the prevention of intrauter-
ine adhesions after hysteroscopic surgery: a prospective, random-
ized, controlled study. Hum Reprod. 2004;19:1461-1464.
Hooker AB, Lemmers M, Thurkow AL, et al. Systematic review
and meta-analysis of intrauterine adhesions after miscarriage:
prevalence, risk factors and long-term reproductive outcome.
Hum Reprod Update. 2014;20:262-278.

Friedler S, Margalioth EJ, Kafka I, et al. Incidence of post-abor-
tion intra-uterine adhesions evaluated by hysteroscopy-a prospec-
tive study. Hum Reprod. 1993;8:442-444.

Pabuccu R, Atay V, Orhon E, et al. Hysteroscopic treatment of
intrauterine adhesions is safe and effective in the restoration of
normal menstruation and fertility. Fertil Steril. 1997;68:1141-
1143.

219

6.

10.

12,

Diamond MP, The Sepracoat Study Group. Reduction of de no-
vo postsurgical adhesions by intraoperative precoating with
Sepracoat (HAL-C) solution: a prospective, randomized, blined,
placebo-controlled multicenter study. Fertil Steril. 1998;69:1067-
1074.

Acunzo G, Guida M, Pellicano M, et al. Effectiveness of auto-
cross-linked hyaluronic acid gel in the prevention of intrauter-
ine adhesions after hysteroscopic adhesiolysis: a prospective, ran-
domized, controlled study. Hum Reprod. 2003;18:1918-1921.
Mais V, Bracco GL, Litta P, et al. Reduction of postoperative ad-
hesions with an auto-crosslinked hyaluronan gel in gynaecolog-
ical laparoscopic surgery: a blinded, controlled, randomized,
multicentre study. Hum Reprod. 2006;21:1248-1254.

The American Fertility Society classifications of adnexal adhe-
sions, distal tubal occlusion, tubal occlusion secondary to tubal
ligation, tubal pregnancies, mullerian anomalies and intrauter-
ine adhesions. Fertil Steril. 1988;49:944-955.

AAGL Practice Report: Practice guidelines for management of
intrauterine synechiae. IMIG. 2010;17:1-7.

Chen WY, Abatangelo G. Functions of hyaluronan in wound re-
pair. Wound Repair Regen. 1999;7:79-89.

Liu C, Liu Q, Zhang Z, et al. Randomized controlled trial on the
efficacy and safety of new crosslinked hyaluronan gel in reduc-
ing adhesion after gynecologic laparoscopic surgeries. IMIG.
2015;22:854-863.



