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Intrauterine adhesions are bands of fibrous tissue that occur inside the endometrial
cavity frequently in response to endometrial injury. The severity of this condition
can range from thin strings of filmy tissue to complete obliteration of the cavity with
subsequent amenorrhea and infertility among other clinical devastating conse-
quences. Clinical challenges include primary prevention of adhesions and preven-
tion of recurrent adhesions after surgical treatment. In this chapter, we provide an
overview of the etiopathogenesis of intrauterine adhesions.

2.1 Etiology

The most common cause of Asherman’s syndrome is trauma to the endometrium.
This can be the result of a dilation and curettage (D&C) for spontaneous abortion or
termination of pregnancy, a molar pregnancy, or a curettage in the postpartum period
(Fig. 2.1). Due to this knowledge, the rate of medical abortions to avoid surgical
manipulation has risen in some parts of the world [1]. In a study of 1856 cases
examined by Schenker and Margalioth, pregnancy was the predominant risk factor,
and 66.7% of Asherman’s cases occurred after postabortion/miscarriage curettage,
21.5% after postpartum curettage, 2% after cesarean section [2], and 0.6% after
evacuation of hydatidiform mole [3]. Rare cases of IUAs have been seen in
C-sections even after the use of B-lynch procedure in the event of postpartum
hemorrhage.

It remains unknown why pregnancy has a high risk of Asherman’s. One of the
theories is that the low estrogen status of the patient before and after the procedure
does not allow for adequate growth and stimulation of the endometrium [4].
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Fig 1: Etiology
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Fig. 2.1 Etiology

Another possible reason for the higher risk brought by pregnancy is that the
uterus may be in a more vulnerable state after pregnancy, thus causing the basal
layer of the endometrium to be more easily damaged by trauma [4]. This is sup-
ported by the observation that a large percentage of patients with Asherman’s report
prior instrumentation after pregnancy. Studies show that the risk of adhesion devel-
opment is higher when the procedure is performed in the 2nd to 4th postpartum
weeks (21.5-40%), and the risk is actually lower if endometrial manipulation is
performed within 48 h [2]. One of the theories of increased adhesion formation in
postabortion D&Cs is that the placental remnants can encourage fibroblastic activ-
ity and collagen formation, causing adhesions before the endometrium can regen-
erate [3].

Other causes of Asherman’s syndrome are manipulation of the uterus or endome-
trium. As reported by Yu et al., Asherman’s syndrome was seen after diagnostic
curettage (1.3%), hysteroscopic resection of uterine septum (6.7%), hysteroscopic
myomectomy (31-45%), abdominal myomectomy, insertion of IUD (0.2%), and
even uterine artery embolization [1] (Table 2.1).

Asherman’s can also occur after endometrial ablation (36.4%). This is logical
as the ablation destroys the basal layer of the endometrium in order to prevent
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Table 2.1 Relation between risk factors and frequency of occurrence of Asherman’s

Risk factors Frequency [6] (%)
Miscarriage curettage 66.7
Postpartum curettage 21.5
Caesarean section 2
Trophoblastic disease evacuation 0.6
Mullerian duct malformation 16
Infection (genital tuberculosis) 4
Diagnostic curettage 1.6
Abdominal myomectomy 1.3
Uterine artery embolization 14
Hysteroscopic surgery: metroplasty 6
Insertion of IUCD 0.2
Uterine compressive sutures for PPH 18.5
Hysteroscopic surgeries

Metroplasty 6
Myomectomy (single myoma) 31.3
Myomectomy (multiple myomas) 45.5
Endometrial ablation 36.4
Polypectomy 0.3
Septoplasty 6.7

the regrowth of endometrium. Unlike in the above cases where patients may
desire future fertility, the majority of individuals undergoing endometrial abla-
tion do not wish to maintain childbearing ability. The rate of IUAs after ablation
may be even higher as these patients will not come with a complaint of a
decrease in menstrual flow as decreased menses is an expected effect of endo-
metrial ablation.

Infection has also been proposed as a cause of Asherman’s syndrome. The
method by which infection can cause this is still hotly debated. In a report of 171
patients who underwent cesarean section, 28 developed endometritis; however,
postoperative hysterosalpingogram (HSG) demonstrated no difference in intrauter-
ine adhesions between the endometritis group and the rest of the group [4].

Despite being a rare etiology in the United States, genital tuberculosis has been
identified as a more common and concerning cause of IUAs in developing countries
such as India. In these patients, the uterine cavity is totally obliterated, and the endo-
metrium is destroyed. These patients go on to experience amenorrhea and infertility
[4]. The damage caused by genital TB is so severe that attempts to repair the endo-
metrial cavity are often futile [2].

Along with the above causes, another possible cause or risk factor for Asherman’s
is congenital anomalies of the uterus, specifically a septate uterus [4]. No studies
have been done to determine whether the anomaly was the cause of Asherman’s. It
is thought that the uterine anomaly places the patient at risk for multiple hystero-
scopic procedures, thus placing the patient at higher risk of developing adhesions
[4]. Lastly, reports of Asherman’s syndrome after pelvic radiation have also been
reported [5].
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2.2  Pathogenesis

After trauma or the abovementioned causes of Asherman’s occur, the basal layer of
the endometrium is damaged and becomes fibrosed, and the stroma is exchanged for
fibrous tissue [5]. Unfortunately, the molecular mechanisms regulating the patho-
genesis of adhesions are not known at this time [4].

Changes at the cellular level occur, with the endometrium transforming to an
inactive cubo-columnar epithelial layer [4]. The distinction between the basal layer
and the functional layer becomes nonexistent, and there is no longer a differentia-
tion between the functional and basal layer of the endometrium as the functional
layer is replaced by an inactive avascular layer in which fibrous synechiae form
across the cavity. The fibrotic synechiae disrupt the entire cavity, and on relook
hysteroscopy, stromal calcifications and ossification are seen [2]. The new fibrous
layer of tissue is not responsive to hormone stimulation [4]. The fibrous adhesions
exhibit dense connective tissue and demonstrate no endometrial lining in compari-
son to the surrounding endometrium (Fig. 2.2).

At the histological level, when full-thickness myometrial biopsies were taken, it
was found that the uterine wall was 50-80% fibrous tissue in comparison to 13—-20%
of control subjects [4]. In addition, Asherman’s has also been noted with deep ade-
nomyosis [1]. With such a large amount of the endometrium being replaced by
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fibrous adhesions, it is thought that the myometrial activity is thus decreased, and
the perfusion of hormones is inhibited as well.

Common cytokines known to be involved in the pathogenesis of adhesions
include TGF-f, TNF-a, IL-1, and IL-18 [7]. Their exact role is yet to be determined.
In a study by Wang et al., it was noted that NF-kB was significantly elevated in the
endometrium of patients with Asherman’s. NF-kB is a transcription factor that pro-
motes the expression of IUA inflammatory markers and is seen as a major compo-
nent of inflammatory disease [7]. More studies are planned by this group to further
determine the possible clinical role of NF-kB.

Other possible causes for the pathogenesis of adhesions include the cytokine
b-fibroblast growth factor, platelet-derived growth factor, and transforming growth
factor type 1 [6]. Further work must be done to confirm their role in Asherman’s
as well.

Lastly, it has been hypothesized that there is a genetic component in the forma-
tion of IUAs; however, there is scant evidence on what genetic factors may be
involved [6]. Moving forward, several studies will be performed so that a better
understanding of Asherman’s is obtained, which may help physicians with treat-
ment and prevention of this devastating pathology.

Key Points

1. Intrauterine adhesions are bands of fibrous tissue that occur inside the endome-
trial cavity frequently in response to endometrial injury.

2. The most common cause of Asherman’s syndrome is trauma to the endometrium.

3. Main pathophysiology includes combination of ischemia and inflammation
induced by surgical trauma.

4. Genital tuberculosis has been identified as a more common and concerning cause
of IUAs in developing countries such as India.

5. Miscarriage curettage accounts for 66.7% and postpartum curettage accounts for
21.5% risk of AS.
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