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INTRODUCTION

Table 1: Risk factors for IUAs.

Intra Uterine Adhesion (IUA) is the devastating end results that
occurs after common gynaecological and obstetric procedures or
infections and usually poses a challenge for gynaecologist in both
diagnosis and treatment. IUA is not necessarily symptomatic, if
symptomatic, in this case the condition will be known as Asherman’s
syndrome [1]. However, it is estimated that several degrees of
adhesions may be found in almost 1.5% of the asymptomatic
population [2].

Pregnancy-associated endometrial trauma

RISK FACTORS
The endometrium is highly susceptible to trauma and scarring
during pregnancy and especially postpartum, the reason for that is
the post-partum decrease in oestrogen level; which renders the basalis
layer of the endometrium thin and hence more exposed to trauma
during the puerperium [3-5]. Therefore, pregnancy-associated
endometrial trauma is considered to be the main risk factor for IUAs.
It has been very difficult to estimate the exact prevelance of
IUA due to the inter-observer variation. However, a meta-analysis
published in 2014 estimated that the prevelance of IUAs after
miscarriage was nearly 20 percent [6]. Nevertheless, the number,
timing and the gestational age of the miscarriage are also contributing
factors. For example, the risk is doubled if the patient has undergone
more than one curettage, and an increased prevalence of IUAs has
been observed among patients who underwent curettage after a
pregnancy loss at a more advanced gestational age compared with
patients with earlier pregnancy loss [7]. Moreover, endometrial
curettage later in the puerperium carries the highest risk of adhesion
formation mainly due to worsening infection and inflammation [8].
It seems that not only direct endometrial trauma poses a great
risk, but also indirect trauma can also lead to almost a similar
risk; e.g., compression sutures such as B-Lynch suture, a common
procedure that is used for controlling post-partum haemorrhage,
were unfortunately linked to adhesion formation in 19 to 27%
of patients [9,10]. The authors did not find enough evidence from
the literature about the risk of adhesions formation after using an
intrauterine balloon in cases of post-partum haemorrhage.
Non-pregnancy associated endometrial trauma is also associated,
but to a lesser extent, with IUAs. This includes surgical hysteroscopy
for myomectomy especially when using a diathermy resectoscope and
in cases with multiple myomas, or for intrauterine septum resection;
intrauterine septum resection has an estimated risk of 7% [11-13].
Pelvic Inflammatory Disease (PID) and endometritis carry
minimal risk if managed appropriately. In contrast, the risk of
adhesions after genital tuberculosis is remarkable and is often presents
as severe stage [14,15]. The global incidence of Tuberculosis (TB) is
growing at approximately 0.4% per year, and is increasing much faster
in sub-Saharan Africa [16]. Pelvic TB usually affects the fallopian tube
and endometrium, mainly as a secondary haematological infection
from lung TB; it is rarely transmitted sexually from affected partner
[16] (Table 1).

CLINICAL PICTURE
The clinical picture is always subtle; the most common
presentation is abnormal uterine bleeding that accompanied IUAs in
70-95% of cases [2,17]. Secondary amenorrhoea is the most common
form of abnormal bleeding that occurs in 37% of cases [2]. Chronic
pelvic pain occurs in 3.5% and only in cases of severe adhesions;
chronic pelvic pain is secondary to obstruction of the menstrual flow
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Endometrial curettage late in puerperium
Compression sutures such as B-Lynch suture
Surgical hysteroscopy
Pelvic Tuberculosis
Pelvic inﬂammatory disease

[5]. Pelvic TB usually presented with both abnormal bleeding and
pelvic pain in nearly 30% of cases and occurs several years after an
acute infection [16]. Infertility is the ruinous end result of IUAs with a
reported incidence 7-40% [2,17], and even after pregnancy, recurrent
pregnancy loss complicates approximately 13% of treated cases [5].

DIAGNOSIS
Diagnosis depends mainly on high degree of suspicion based on
the presence of major risk factors such as pelvic TB or pregnancy
associated endometrial trauma. In this case, a trans vaginal scan
will be a reasonable test for screening, thin endometrium that is
unsynchronised with the endometrial cycle and/or endometrial
irregularity are highly suggestive of IUAs; current evidence does not
suggest using sono-hysterogram for screening or as a diagnostic tool
[18,19].
IUAs can appear incidentally during investigations for bleeding
disorders, pelvic pain, infertility and/or recurrent miscarriage [2].
For example, hysterosalpingography as an investigation for infertility
might show filling defects or a honey comb appearance in the uterine
cavity, or it might show a highly suggestive picture of pelvic TB such as
tubal beading or sacculation and/or pipestem shape [20]. Symptoms
of TB including night fever and weight loss, might give a clue to start
an investigation, especially if the woman has travelled to or is coming
from an endemic area [21]. Confirmatory test in this case is a direct
biopsy, then either ziehl-Neelsen staining or TB culture media of
either the menstrual blood or endometrial sample is performed [20].
The gold standard tool for diagnosis and classification of IUAs
is hysteroscopy [18,22]. A gynaecologist with a special expertise
can assess the density and the extent of the adhesions; those are the
main categories of the most commonly used classification of IUAs
which is the American Society for Reproductive Medicine (ASRM)
classification. The scoring system of ASRM classification depends
on three variables; the density of the adhesions, the extent of cavity
obliteration and the menstrual irregularity figure 1 and table 2 [2,19].

PREVENTION
Based on the high chances of adhesions after surgical management
of miscarriage or evacuation of retained products of conception,
it seems reasonable that the primary prevention will be adopting
non-surgical management of these cases as first line of treatment
in our local guidelines. Especially, that the success rate of medical
management of miscarriage is 91% which is comparable to the
success rate of 96% with the surgical option [23]. Prolonged retained
products of conception carry the highest risk; this is why current
evidence is in favour of hysteroscopic guided evacuation, rather than
blind curettage.
In 2017 both the American Association of Gynaecological
Laparoscopy (AAGL) and the European Society of Gynaecological
Endoscopy, (ESGE) have jointly published an illustrated report. In
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patient for any preventive measures that should be taken to prevent
further adhesions, e.g., using adhesion barriers or building up the
endometrium with hormonal treatment.
The current evidence stated that the ideal method for adhesiolysis
is by using cold, non-electrocautery sharp hysteroscopic scissor
[22,28], figure 2. In cases of dense fibrous bands, bipolar electro
surgery may be used [29], figure 3. Moreover, in women with severe
adhesions and complete agglutination of the cavity, the risk of
false passage and subsequently perforation is high; thus, the AALG
recommends laparoscopic guidance or even hysterotomy whenever
needed [22].

POST LYSIS MANAGEMENT
IUAs recurrence rate after adhesiolysis treatment is estimated to
be from 30 to 66% [22]. Extensive studies have focused on finding the
optimum post lysis preventive therapy [26].

Figure 1: Stage 3 IUA.

Table 2: The American Fertility Society's (AFS) classiﬁcation of intrauterine
adhesions.
Look at
Extent of cavity
involved

Type of adhesions

Menstrual pattern

Size/Description

Score

< 1/3

1

1/3-2/3

2

> 2/3

4

Filmy

1

Filmy and dense

2

Dense

4

Normal

0

Hypomenorrhea

2

Amenorrhea

4

Theoretically, administration of oestrogen will aid in endometrial
regeneration after lysis. However, no agreed-upon evidence about its
benefit has been found in different meta-analysis; the reason for this
was the great variations in the studies regarding the formulas, doses
and even the duration of therapy [30,31].
Mechanical barrier methods such as balloon catheter and intra

the report different preventive measures that can aid in minimizing
IUAs after operative hysteroscopy for common gynaecological
procedures have been appraised and the recommended evidence has
been summarised below:
•

Endometrial injury only is less adheso-genic compared to
both endometrial and myometrial trauma; exposing the
endometrium in opposing surfaces carries the highest risk
[22].

•

Cold loop surgery e.g., myosure is safer than electrocautery
e.g., resectoscope [22,24].

•

Hysteroscopic polyp resection is better than blind polyp
avulsion or even curettage guided by the ultrasound [25].

•

Gel adhesions barriers e.g., oxidised regenerated cellulose,
Carboxymethylcellulose and auto cross-linked hyaluronic
acid after potentially traumatic hysteroscopic surgeries are
effective in reducing the short-term adhesion formation but
have no effect on the long-term adhesion; there is no enough
evidence on its effect on pregnancy [22].

•

Estrogen treatment compared with placebo treatment
was studied in a recent meta-analysis after hysteroscopic
septoplasty; no significant benefit was found [26].

Figure 2: Lysis of intra uterine adhesions using scissors.

MANAGEMENT
Treatment of IUA is mainly for fertility purpose, and the plan
for such treatment should focus on lysis of the current adhesions to
restore the shape and the size of the uterus [5] and should assess the
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Figure 3: Lysis of dense intra uterine adhesions using resectoscope.
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uterine device, have been used for years and were extensively studied;
there is good evidence about their efficacy in reducing the recurrence
of IUAs but, there is no agreement on the duration of those therapies
[32,33]. However, it is agreed that women should be covered with
broad spectrum antibiotics during this period [22].
An Amniotic Membrane Graft (AM), whether fresh amnion or
freeze-dried amnion, was studied as a barrier method for adhesions
recurrence. This method has been studied extensively for years by the
authors and the theory of its efficacy in treating endometrial adhesions
based on its evident role of adhesion prevention and epithelialization
promotion in different surgical and ophthalmological fields [34].
Moreover, it has been suggested that an amnion graft might be a
possible source of Endometrial Stromal Cells (ESCs) that promote
endometrial regeneration [35]. Recently in 2017, a systematic review
of randomized controlled trials concluded that adding freeze-dried
amnion on a balloon catheter was most likely able to reduce the
recurrence of IUAs [36].

or surrogated baby [42]. Nevertheless, women from certain cultures
and religious background, will not find these options acceptable
based on the belief in the absolute necessity of a genetic parenthood.
After the delivery of the first baby from a transplanted uterus in
Sweden in 2014 [43]. Uterine transplantation became an option for
all women who emotionally or religiously cannot accept surrogacy
or adoption. Additionally, uterine transplantation might represent
a possible treatment for one in every 500 women worldwide; this
number includes cases of congenitally absent uterus, post treatment
for genital tract malignancies and post hysterectomy for benign
conditions [44].
Major ethical issues specific to uterus transplantation include the
following:
•

Some would argue that there is no good reason to justify
carrying on a major and extensive 10-13 hours surgery with
a high rate of complications, especially for the donor, to
transplant a uterus in a procedure that is not considered a
lifesaving surgery [42]. Transplantation of deceased-donor
organs instead is more challenging in terms of consenting
and procurement [45].

•

The recipient will go through a cascade of major surgeries
starting from the transplantation, in vitro fertilization,
Caesarean delivery and finally the hysterectomy after
completing the family. All of these surgeries pose great risks
and complications. Additionally, all of these women will be
receiving immune-suppressant therapies to prevent graft
rejection [42].

•

The safest treatment for severe graft rejection in pregnancy
would be a hysterectomy. That is why we should think of all
the emotional, legal and ethical consequences when carrying
out a hysterectomy, with a living foetus inside, as a treatment
for graft rejection [46].

FERTILITY AFTER TREATMENT
Systematic reviews reported nearly 80% improvement in the
menstrual flow after treatment. However, the recurrence rate varies
between 30 to 60% [30]. Because the aim of the treatment is mainly
for fertility reasons women should be counselled that the reported
pregnancy rate after treatment varies from 40% to 80% while the
live birth rate varied between 30% and 70% [30], this inconsistency
depends mainly on the severity of the adhesions. Pregnancy after
treatment of severe adhesions should be considered as high-risk
pregnancy because of reduced placental blood flow and subsequently
the higher rate of recurrent miscarriage, foetal growth restriction and
preterm delivery [41]. The most serious negative outcome is the risk
of developing a morbidly adherent placenta as the result of the large
endometrial areas with scarring and fibrosis; in a published report, it
was estimated that placenta accreta complicate 10% of pregnancies
after previous treatment of moderate to severe adhesions [33].

CURRENT RESEARCHES IN THIS FIELD
Numerous clinical trials are ongoing, mainly on the role of stem
cells in promoting regeneration of healthy endometrium. Some
promising therapies have been published but still cannot be used,
unless they are part of a research protocol. For example; endometrial
angiogenic stem cells extracted from autologous adult stem cells might
regenerate the damaged endometrium in severe cases [37]. Injecting
stem cells directly into the spiral arterioles by catheterization, is a
novel technique done after mobilizing Bone Marrow-Derived CD
133+ Stem Cells (BMDSCs) into the circulation using granulocyteCSF injection, followed by extracting them from the peripheral blood
[38]. Theoretically, platelets-rich plasma might have the capacity to
suppress pro-inflammatory gene expression in the endometrium
and subsequently reduce the recurrence and promote endometrial
regeneration. However, more trials to prove its efficacy are still
required [39,40].

On the other hand, supporters of uterus transplantation would
argue that our current health system funds other life enhancing
organ transplantations, such as kidney transplantation and corneal
transplantation in order to improve the quality of life despite the
presence of alternatives, such as haemodialysis [45].
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