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Abstract

Difficult hysteroscopic procedures, such as septoplasty and lysis of severe adhesions, can often lead
to the formation of adhesions and result in poor clinical outcomes, including menstrual disorders,
infertility, and gestational loss. The hysteroscopic surgical procedures, performed in the three
case reports presented in this article, including septoplasty and lysis/removal of severe adhesions,
resulted in no adhesion formation in the uterine cavity and achieved good clinical outcomes. In a
retrospective study, 31% of patients developed intrauterine adhesions following septoplasty. Those
with a history of prior endometrial curettage or miscarriage followed by curettage had a 44% to 46%
rate of intrauterine adhesions. To prevent the reformation of adhesions following adhesiolysis or
septoplasty, many gynecologists are inserting space occupying materials, such as balloons, IUDs,
and gels into the uterine cavity post hysteroscopic procedures.

These treatments have been beneficial for patients following hysteroscopic resection of adhesions,
septum, myomas or retained products of conception.

In this article, we report on the successful outcomes of three patients, treated by three different
gynecologists, at different centers, each undergoing challenging hysteroscopic surgery to remove
extensive disease, including a uterine septum and severe adhesions. Following these procedures, a
synthetic dual polymer gel (CMC+PEO) was inserted into their uterine cavities. The results extended
previous observations, showing no adhesions, normalization of menstruation, and successful
pregnancies that went to term.

In conclusion, insertion of a synthetic gel into the intrauterine cavity, as demonstrated in these
three case reports, resulted in good clinical outcomes, following difficult hysteroscopic surgery.
Although intrauterine gels are currently available for use, randomized, multicenter, clinical trials
with clinically focused primary outcomes are needed to further characterize the benefits of this
simple approach to adhesion prevention.

Introduction

Surgical hysteroscopy is commonly performed to evaluate the interior of the uterus for removal
of an IUD, adhesiolysis, polypectomy, septoplasty, and myomectomy, with good clinical results in
terms of menstrual regularity and reproductive function. Often, hysteroscopic guided biopsies of
the endometrial cavity are performed to acquire specific tissue for diagnosis of suspicious lesions.
In contrast, more challenging hysteroscopic procedures, such as septoplasty and lysis of severe
adhesions, often result in the formation of severe adhesions and poor clinical outcomes.

Intrauterine adhesions are a common pathologic condition that arises from the disruption
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of the endometrial-myometrial junction. These adhesions consist
of fibrotic tissue that usually forms following surgical trauma or
infections. Although they can be asymptomatic, adhesions can cause
amenorrhea or hypomenorrhea, as well as infertility and gestational
losses. Any hysteroscopic surgery may create adhesions; however,
the leading causes are uterine curettage of retained products of
conception and hysteroscopic surgical procedures [1-6]. Blockage by
adhesions of the tubal ostia or intrauterine implantation sites often
results in infertility.

The hysteroscopic surgical procedures performed in the three
case reports presented here, specifically septoplasty and lysis/removal
of severe adhesions, are often followed by adhesion formation and
reformation, menstrual abnormalities, pregnancy wastage and/
or infertility [7-11]. In a retrospective study, 31% of patients who
underwent septoplasty were found to have intrauterine adhesions as
detected by transvaginal ultrasound or hysteroscopy. Furthermore,
those with a history of prior endometrial curettage or miscarriage
followed by curettage had a 44% to 46% rate of intrauterine adhesions

(8].
Case Series

Case 1. Cornual pregnancy, uterine septum, intrauterine
adhesions, amenorrhea

The patient is a 34-year-old who was diagnosed with a 6-week
pregnancy in the left cornua of a septate uterus diagnosed via
ultrasound (Figure 1). At eight weeks, the patient experienced a
spontaneous abortion followed by an uncomplicated intrauterine
aspiration. Following the procedure, a three-dimensional transvaginal
ultrasound confirmed the diagnosis of a uterine septum measuring
1.5 cm in depth and 4.2 ¢cm in inter-ostial distance (Figure 2). Within
two months following the uterine aspiration, the patient developed
amenorrhea, raising the suspicion of intrauterine adhesions.

Given the patient’s clinical situation and desire for future
reproduction, a surgical hysteroscopy was performed to remove
intrauterine adhesions and to perform a septoplasty. To prevent
the formation of new adhesions, 10 ml of a synthetic dual polymer
CMC+PEO gel was inserted into the uterine cavity at the end of the
procedure.

Operative approach: The procedure was performed in the
operating room using the Bettocchi hysteroscope with saline solution
as the uterine distension medium at a pressure of 60 mmHg. Initially,
cervical canal adhesions were observed and disassembled using a
5-Fr grasping instrument. After encountering difficulty accessing
the intrauterine cervical os, a normal volume intrauterine cavity was
revealed, along with the presence of a partial fundal septum measuring
approximately 2 cm. Adhesions were present in the left cornua, the
previous site of gestational sac implantation. These adhesions were
lysed under direct visualization using 5-Fr scissors.

After the lysis of adhesions, the hysteroscope was removed.
Cervical dilation was performed up to a Hegar dilator size 9, and a
27-Fr resectoscope equipped with a Collins bipolar loop was inserted
through the cervical canal. Using the Collins loop, in the cutting
mode, septoplasty was performed with resection of the septum
through its medial portion. This was achieved with smooth and
precise movements of the cutting loop, guided from the apex toward
the base of the septum. Completion of septoplasty was confirmed
upon visualization of both tubal ostia and the entire intrauterine
cavity, along with the presence of small myometrial vessels. To

Figure 1: Three-dimensional transvaginal ultrasound image showing a
gestational sac with an embryo and a septate uterus.

Figure 2: Three-dimensional transvaginal ultrasound images performed after
aspiration demonstrate a septate uterus.

Figure 3: Hysteroscopic view of the endocervical canal, which was almost
obliterated by adhesions, is now free of adhesions.

Figure 4: 4a) Hysteroscopic view of the fundal region, area of prior uterine
septum, now clear of adhesions. 4b) Hysteroscopic view of the left cornual
region, prior area of severe adhesions, now is free of adhesions.

prevent the formation of intrauterine adhesions, 10 ml of a synthetic
dual polymer CMC+PEO gel was inserted into the uterine cavity at
the end of the procedure. The patient was discharged on the same day.

Post procedure: The patient experienced mild vaginal bleeding
for 5 days and mild post-procedure dysmenorrhea, which resolved
without analgesics. After 40 days, a second look office hysteroscopy
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was performed using the Bettocchi hysteroscope. The cervical
canal was patent, with no signs of stenosis or adhesions (Figure 3).
Additionally, both the septum resection site and the left cornual
region appeared normal without adhesions (Figure 4).

Case 2. Septate uterus, intrauterine adhesions, and pelvic
endometriosis

The patient is a 40-year-old woman, with a history of three
previous curettages and hysteroscopies for removal of adhesions
from the uterine septum and adjacent uterine walls. She experienced
three miscarriages (2 at 15-16 weeks, and one at 8 weeks), and
delivered a premature birth at 21 weeks. She presented with
symptoms of dysmenorrhea, rated at 4 out of 10. She underwent a
surgical hysteroscopic procedure, including a fundal metroplasty
using a Gubbini Mini resectoscope, and adhesiolysis. Laparoscopy
was also performed, which identified multiple sites of endometriosis
that were excised or fulgurated: ovarian fossae, uterosacral ligaments,
rectovaginal septum, and anterior wall of the rectum. Thirty days
later, a follow up surgical hysteroscopy identified residual adhesions
on the left lateral wall and right sidewall of the uterine fundus,
obscuring the tubal ostia, which were resected (Figure 5). In addition,
the septum in the upper fundus was observed and subsequently
removed (Figure 6). At the end of the procedure, 10 ml of a synthetic
dual polymer CMC+PEO gel was inserted into the uterine cavity to
prevent adhesion reformation. Subsequently, the patient achieved
pregnancy and carried it to term.

Case 3. Septate uterus, miscarriages, vaginal bleeding

The patient is a 34-year-old with a septate uterus who experienced
miscarriages and excessive vaginal bleeding. A 3D ultrasound imaging
(Figure 7) and a saline infusion sonography (Figure 8) confirmed
the presence of a septate uterus. The patient underwent counseling
to discuss the role of the uterine septum in recurrent pregnancy

Figure 5: Hysteroscopic view of the lysis of uterine adhesions on right lateral
wall, obliterating the right tubal ostium.

Figure 6: Hysteroscopic view of the removal of uterine septum at the fundus.

Figure 7: Three-dimensional transvaginal ultrasound image demonstrating
septate uterus.

Figure 9: Transvaginal ultrasound image showing location of gestational sac
at 7 weeks 5 days in the right uterine cornua with dense decidua in the left
uterine cavity.

Figure 10: Hysteroscopic view of the uterine septum showing the left cavity
and the septum.

losses. Initially, she decided to manage the septum expectantly and
subsequently conceived in the left cornua (Figure 9) within three
months of her first miscarriage.

During her pregnancy, the patient developed persistent vaginal
bleeding, starting at 8 weeks of gestation and subsequently miscarried
at 17 weeks of gestation. Following her 2™ miscarriage, she opted for
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Figure 11: Transabdominal 2D gray scale imaging of the synthetic dual
polymer CMC+PEO gel appearing as hyper echogenic material in the
endometrial cavity.

hysteroscopic resection of the uterine septum.

Operative approach: The patient underwent a hysteroscopic
resection of her uterine septum with the 2.9 mm operative Bettocchi
hysteroscope (Figure 10). The procedure was uncomplicated, with
less than 50 ml blood loss. After the procedure, 10 ml of a synthetic
dual polymer CMC+PEO gel was instilled into the uterine cavity,
which was visualized via a transabdominal 2D gray ultrasound during
a clinic visit 2 weeks post septoplasty (Figure 11). There was minimal
ooze from the resection site at the time of gel application.

Follow-up: The patient reported no abdominal discomfort or
vaginal discharge immediately after surgery. She started a 3-month
regimen of hormonal treatment as per a routine post-intrauterine
surgery protocol, including 3 weeks of Progynova, 2 mg daily,
followed by a week of Provera, 10 mg daily. Her menstrual cycles
were reported as normal, with menstrual flows of 3 days in the first 3
months after surgery.

At her 6-week postoperative evaluation, a 3D image of her uterus
showed normal findings. Additionally, she underwent a repeat
hysteroscopy three months post-surgery to further evaluate her
endometrial cavity and assess her tubal patency. The hysteroscopy
showed a normalized single endometrial cavity with no adhesions
post-resection and patent tubal ostia. Hormonal treatment was
discontinued after the hysteroscopy, and she spontaneously
conceived within a month. The patient successfully delivered a baby
boy at 39-weeks’ gestation.

Discussion

Treatment of intrauterine adhesions involves adhesiolysis or
resection during hysteroscopy. Unfortunately, adhesions often recur
at the site of removal and other sites within the uterus [5]. As a result,
many gynecologists use space occupying materials [6,12], such as
balloons [13,14], IUDs [14], and gels [11-21] inserted into the uterine
cavity following hysteroscopic surgery to prevent adhesions [22].
Published reports, including randomized trials, have demonstrated
that patients benefit from these interventions following hysteroscopic
resection of adhesions, myomas, septum, or retained products
of conception, with minimal risk of infection, prolonged uterine
cramping, or bleeding [12].

Here, we report favorable clinical outcomes in three patients
who underwent difficult hysteroscopic surgery to remove extensive
disease, including uterine septum and severe adhesions. Following
the procedures, the patients received a synthetic dual polymer
gel composed of carboxymethylcellulose and polyethylene oxide

(CMC+PEO, Oxiplex/IU, FzioMed, San Luis Obispo, CA) inserted
into their uterine cavity. Early clinical trials have shown that synthetic
dual polymer CMC+PEO gels are safe and effective [21]. The study
divided 110 patients into 2 groups (Group 1: Hysteroscopic surgery
and installation of gel; Group 2: Only hysteroscopic surgery). There
were fewer moderate and severe adhesions in Group 1 compared to
Group 2.

The prevalence of intrauterine adhesions following septoplasty,
a difficult hysteroscopic surgical procedure, has been reported to
range between 22% to 28% when using of a Foley balloon, gels, and/
or an IUD inserted into the uterus to reduce adhesion formation [9].
Women with intrauterine adhesions are considered moderate-high
risk obstetric patients [23]. Of interest, the three cases reported here
involving the use of a synthetic dual polymer CMC+PEO gel in the
uterine cavity, following septoplasty and adhesiolysis, resulted in
positive outcomes, including endometrial cavities without adhesions,
normalization of menstruation, and successful pregnancies.

While intrauterine gels are currently available for use, randomized,
multicenter, clinical trials with focused primary outcomes are
necessary to further characterize the benefits of this simple approach
to prevent adhesions following difficult hysteroscopic surgery.
Although case reports do not substitute for randomized clinical
trials, they offer insights into new techniques or products available in
surgical practice. This is particularly crucial for women experiencing
debilitating pelvic pain or aiming for successful reproduction after
miscarriage(s) or infertility, where timely intervention is essential.

In conclusion, the insertion of gels into the intrauterine cavity, as
illustrated in these three case reports, using a synthetic dual polymer
CMC+PEO gel, resulted in favorable clinical outcomes following
septoplasty and adhesiolysis, challenging hysteroscopic procedures.
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