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ABSTRACT

Background: The injury of basal endometrium due to surgical interventions or inflammation can cause intrauterine adhesions,
socalled Ashermann’s syndrome. The main complications are infertility and spontaneous abortions.

Methods: In our retrospective observational study, performed at the tertiary teaching hospital in the period between 2012 and
2018, treatment of secondary infertility and following pregnancy outcomes of 7 women diagnosed with Asherman's syndrome
was observed. Intrauterine adhesions were resected under general anesthesia using hysteroscopy until the normal size of the
cavity was achieved. Afterward, hyaluronic gel and intrauterine device were applied to the uterine cavity for 8 to 10 days. The
patients were followed up for at least three years after the surgery.

Results: During this period, all women experienced stronger menstrual bleeding, 4 of 7 conceived and three delivered at term.

Conclusion: By using this approach in different cases of Aschermann’s syndrome, satisfactory results can be obtained in otherwise
infertile women in a relatively short period.
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Introduction back in 1894 by Heinrich Fritsch. However, Israeli gyne-cologist
Joseph Asherman was the first to publish a complete description
of Asherman syndrome in 1948 when he investigated 29
women with amenorrhea due to stenosis of the cervical ostium
and suggested the pathology could be caused by trauma to the
endometrium?’.

Intrauterine adhesions or intrauterine synechiae is an
acquired, gynecological disorder of the uterus, characterized
by fibrous tissue bands that develop within the uterine cavity,
often in response to a uterine procedure. Asherman’s syndrome
is a condition when intrauterine adhesions are accompanied by
specific symptoms (for example, amenorrhea, dysmenorrhea, The uterine cavity is lined by an epithelial layer called
infertility)'. The first case of intrauterine adhesion was published ~ endometrium, consisting of functional and basal layers. The
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functional layer is adjacent to the uterine cavity; it is built up
in the first phase of the menstrual cycle and is completely shed
during menstruation. The basal layer is below the functional
layer, adjacent to the myometrium and is stable anytime during
the menstrual cycle. It contains stem cells. Therefore, it is the
source from which regeneration and formation of the function-
al layer of the endometrium occur. Basal layer trauma plays a
crucial role in the formation of intrauterine adhesions. Injury to
the basal layer causes the formation of fibrous tissue in the areas
where there is damage or loss of stroma. Sometimes, these fibrin
strings create tissue bridges between the walls of the uterine
cavity, resulting in adhesion formation'**. Disease severity can
vary greatly, depending on the extent of adhesions. The degree
of formed adhesions and the impact of these adhesions on
the uterine cavity anatomy can cause a different presentation.
Minimal disease presentation is characterized by thin strings
of tissue across the uterine cavity. However, severe disease is
characterized by complete obliteration of the cavity, potentially
with the anterior uterine wall adherent to the posterior wall.
In addition, vascularization may be compromised due to
endometrial damage and scarring®.

Risk factors for the condition include all processes that can
potentially damage the endometrial basal layer. Intrauterine
operating procedures (such as curettage or myomectomy)
are most commonly associated with developing intrauterine
adhesions®’. Intrauterine adhesion formation may also occur
without preceding uterine surgical procedures; the condition
has been recognized in cases of uterine infections. Literature
suggests the connection between chronic endometritis and
intrauterine adhesions. The adhesions are believed to form
secondary to chronic inflammation of the endometrium'?.
Genital tuberculosis is known to be associated with intrauterine
adhesions, which are often severe, with complete obliteration
of the uterine cavity®. Uterine compression sutures (B-Lynch
sutures) used to treat severe postpartum hemorrhage have been
associated with the development of intrauterine adhesions’.
In addition, some studies suggest a higher chance of forming
intrauterine adhesions in hypoxia or reduced uterine perfusion
that occurs with uterine artery embolization'’. Pregnancy
appears to be an independent risk factor involved in intrauterine
adhesion formation. During the immediate postpartum or
postabortion period, the endometrium is thought to be more
vulnerable to atrophy due to the decline in estrogen levels''.
Furthermore, curettage following pregnancy loss also increases
the risk of developing adhesions. Still, it is unclear how much
of the risk is related to the gravid state itself and the operative
intrauterine trauma'”.

Intrauterine adhesions can be asymptomatic and may be an
incidental finding in these cases. Typical symptoms associated
with Asherman’s syndrome include abnormal or changed
menstrual bleeding patterns, amenorrhea (usually secondary),
infertility (can be due to blockage of sperm or changes in the
endometrium that prevents implantation of the blastocyst),
chronic pelvic pain (due to hematometra), recurrent pregnancy
loss (due to abnormalities in endometrium)'*!3. Physical
examination in patients with intrauterine adhesions is typically
normal. In some cases, transvaginal ultrasound examination
may show a thin endometrial lining, which can only indicate
such a condition. However, while ultrasound findings can be
suggestive of intrauterine adhesions, their results do not confirm
the diagnosis. Hysterosalpingography (HSG) can also detect
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adhesions; the sensitivity is lower than hysteroscopy. Direct
visualization of intrauterine adhesions with hysteroscopy is the
gold standard for the diagnosis. On the one hand, hysteroscopy
helps us to evaluate the presence, stage and morphologic
characteristics of intrauterine adhesions; on the other hand, it
also enables simultaneous treatment of the condition. Resolving
the adhesions with hysteroscopy can be performed in an office
or operating room setting, which allows diagnosis confirmation
and treatment in a single procedure>'*!s.

Materials And Methods

This retrospective observational study was carried out at the
Department of Human Reproduction, Division of Gynaecology
and Obstetrics, University Medical Centre Ljubljana, between
2012 and 2018. In our research, we included cases of 7 women
who presented in our department with Asherman’s syndrome and
were then operated on and followed up for at least three years. All
women were between 29 and 41 years old, the average age being
33.1 years. All women were treated for secondary infertility and
were evaluated for possible etiology of the condition. They
all underwent the standard protocol of our department, which
includes the patient’s history, hormonal analysis, a transvaginal
ultrasound and the partner’s semen analysis.

History showed that four of them had previous vaginal
deliveries (either one or two vaginal deliveries) and three of
them had previous spontaneous abortions (up to 4 abortions).
The deliveries before surgery were uneventful; however, 2 out
of 4 women had endometritis after the delivery. The other two
women had regular postdelivery courses without complications.
All three women with previous spontaneous abortions had
curettage following the abortion and no known complications
afterward.

All of them tried to conceive for more than one year before the
surgery. Their periods were regular, but the bleeding was scarce
or absent in one case. We evaluated the stage of Asherman’s
syndrome in these patients according to the American Fertility
Society classification4. Classification of intrauterine adhesions
may be helpful because the patient prognosis and reproductive
outcome are usually related to the degree of disease. American
Fertility Society classification is a scoring system of mild,
moderate and severe intrauterine adhesions based on the
extent of obliteration of the endometrial cavity, appearance of
adhesions and patient menstrual characteristics assessed with
hysteroscopy or hysterosalpingography. The first category, the
degree of the obliterated cavity, is scored with “1” if less than
1/3 of the cavity is obliterated with synechiae, score “2” if more
than 1/3 but less than 2/3 of the cavity is involved and score “3”
if more than 2/3 of the cavity is obliterated. The second category,
type of adhesions, is scored with “1” (if the adhesions are filmy),
“2” (if the adhesions are filmy and dense) or “3” (if adhesions
are dense). The last category is a menstrual pattern and is scored
with “0” (if the menstrual pattern is completely normal), “2”
(if the patient reports hypomenorrhea) or “4” (if the patient
reports amenorrhea). The overall sum of scores then classifies
intrauterine adhesions into stages. Scores 1-4 describe stage I
(also called mild), scores 5-8 represent stage II (moderate) and
scores 9-12 stage III (severe)4. In our case, three women had
Asherman’s syndrome stage 1, two women had stage 2 and
two had stage 3, according to the American Fertility Society
classification.
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The diagnosis of Asherman’s syndrome was made by
ultrasound and hysteroscopy. Hysteroscopy was used for
diagnosis and treatment, so we simultaneously confirmed and
resolved the intrauterine adhesions. Patient information was
provided to all women before the procedure and we obtained
their written consent. Because the treatment procedure was
operative hysteroscopy, all patients underwent the treatment in
general anesthesia in the formal operating theatre setting. All
performing physicians had the necessary skills and expertise to
carry out hysteroscopy. Hysteroscopy was performed with sterile
normal saline or glucose solution as the distending medium in all
procedures. The Storz 22 Fr monopolar hysteroscope was used
in 6 cases and in one case, the office hysteroscope was needed
to enable the introduction of a wider hysteroscope through the
uterine cervix. In 3 cases, ultrasound was used to help identify
and follow the resection plane of the uterine cavity.

In all 7 cases, intrauterine adhesions were resected to
the degree that the normal size of the uterine cavity was
achieved. Both tubal Ostia were reached and visualized during
the procedure in 4 out of 7 cases. In 2 cases, more than one
hysteroscopic procedure was needed to resect all adhesions and
to reform the uterine cavity.

After hysteroscopic resection, the hyaluronic gel was applied
to the uterine cavity and an additional intrauterine device was
placed into the uterine cavity (we used a copper intrauterine
device from which copper was removed before the procedure
and only form plastic remained). The intrauterine device was
removed after 8-10 days. A single dose of preventive antibiotic
was administered to all seven patients during the operative
procedure. No hormonal therapy was administered after the
operative procedure.

All seven patients were followed for a period of time
(approximately three years). We obtained information on
changes in menstrual flow and pattern, spontaneous conception
and reproductive outcomes at regular checkup's.

Results

After the procedure, all seven women experienced stronger
period bleeding. We performed a transvaginal ultrasound in the
periovulatory phase; endometrium was measured between 3 and
9 mm. In three years of follow-up, 4 out of 7 women conceived.
Three women conceived naturally and one after in vitro fertil-
ization (IVF). Two women failed to conceive after 2 or 3 IVF
attempts despite good quality embryos (blastocysts) being trans-
ferred into the uterus. These two women had the thinnest endo-
metrium in the periovulatory phase (3 and 4 mm). One woman
did not decide to undergo IVF. Three women delivered at term
and one had a spontaneous abortion at seven weeks. Deliveries,
including the delivery of the placenta, were normal in two cases
and in one woman, there were missing cotyledons in the deliv-
ered placenta that needed manual removal.

Discussion

The overall incidence of intrauterine adhesions is challenging
to assess because the condition can be asymptomatic and a definite
diagnosis is based on invasive procedures onlyl. However,
the incidence has been reportedly increasing over the last few
decades; firstly, due to an increase in operating procedures that
cause iatrogenic trauma to the endometrium; secondly, due to
improvement of hysteroscopic diagnostic techniques; and lastly,
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as one of the main symptoms of the condition is infertility, these
patients go through a diagnostic procedure that enables us to find
intrauterine adhesions"'°. In our department, we studied seven
women who primarily presented with secondary infertility and
were diagnosed with Asherman’s syndrome.

In our group, 4 out of 7 women reached pregnancy and
delivered at term. On the one hand, restoration of menstrual
blood flow was achieved in high ratios in our group of women
as well, as in previous reports'. On the other hand, pregnancy
and delivery rates are quite low. In our group, the pregnancy rate
was 4/7 (57%) and the delivery rate was 3/7 (43%), similar to
previous reports®' 4,

Patients were treated with hysteroscopic adhesiolysis,
which is, in literature, currently the standard treatment for
Asherman’s syndrome'*'®. Hysteroscopy has rapidly grown in
use in the last decades, becoming the standard procedure for
evaluating the uterine cavity. It enables us to have simultaneous
direct visualization of the uterine cavity and the treatment of
intrauterine pathologies during the same process. However,
the specific operative approach for intrauterine adhesions is
still debated to define optimal management to achieve the best
possible results. Over the past few years, different techniques of
hysteroscopic adhesiolysis have been described and suggested.
Hysteroscopic scissors are used to resolve adhesions'>*.
Hysteroscopic resection with a monopolar probe was also
found to be efficient. However, cold instruments are preferred
since the use of electricity could damage them even more, the
endometrium**?’. Our study used the Storz 22 Fr monopolar
hysteroscope in 6 cases. In one case, the office hysteroscope was
needed to introduce a wider hysteroscope through the uterine
cervix.

The reoccurrence of adhesions is estimated to be between
21 and 42 %, depending on the grade of the operated
adhesions!’. However, no established approaches to further
preventing intrauterine adhesions exist and long term data are
limited. Approaches that have been associated with reduced
postoperative adhesion formation are postoperative hormone
therapy, semisolids (gel), intrauterine contraception devices
(IUD), Foley catheters and intrauterine balloons®. In our study,
several approaches were used. Second look hysteroscopy that was
performed two weeks months after the first surgery and resection
of newly formed adhesions seemed to improve pregnancy rates
as well as delivery rates”’. Another method is the application of
estrogen after the procedure to enhance endometrial growth,
although there are no evidence based recommendations on
the optimal formulation or duration of estrogen regimens.
Estrogen is used alone or in combination with an intrauterine
device or Foley catheter to prevent contact between uterine
walls. According to the literature, pregnancy rates are higher
if estrogen is used with some mechanical barrier between
uterine walls?®. Another investigated method was a hyaluronic
gel, which significantly reduces the reformation of adhesions
according to a randomized controlled trial”. However, later
studies could not confirm that hyaluronic gel was more effective
than no prevention®. We decided to use the combination of an
intrauterine device and hyaluronic gel. In addition, we decided
to use a classic intrauterine device without copper instead of
a Foley catheter since the balloon causes compression of the
endometrium and, in our opinion, this would lower the perfusion
of the tissue that needs to be well perfused for the endometrium
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to grow. An inflated balloon in the uterine cavity also causes
discomfort in women.

However, our analysis has some limitations. First, the
analyzed group of 7 patients; therefore, our study is unable to
detect the difference in reproductive results due to the relatively
small sample size. Second, we could not assess the impact on
the mode of delivery due to a small number of overall deliveries.
Moreover, we did not include a control group in this study as
there is no standard treatment for intrauterine adhesions.

Conclusion

In conclusion, intrauterine adhesions may be a high risk
factor for infertility and pregnancy loss. The extent of the
cavity involved is one of the main factors for the prognosis
of reproductive outcomes. Hysteroscopic adhesiolysis for
Asherman’s syndrome is a relatively safe and effective choice
for resolving issues in menstrual bleeding patterns and treating
infertility. A combination of hyaluronic gel and intrauterine
device after hysteroscopic resection of intrauterine adhesions
was well tolerated, resulting in restored uterine cavities and
satisfactory reproductive and obstetric outcomes in our case
series.
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