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Intrauterine Adhesions

J. Preston Parry and Johannes Ott

Background

Intrauterine adhesions (IUA) have been recog-
nized as a source for reproductive dysfunction for
over a century. The condition was first described
in 1894 by Henrich Fritsch for a woman who
underwent curettage 24 days postpartum for
bleeding, and then she subsequently became
amenorrheic [1]. A more comprehensive descrip-
tion of the condition was published by Israeli
gynecologist Joseph Asherman 54 years later in
his landmark paper “Amenorrhoea traumatica
(atretica)” [2]. Of note, this initial article by Dr.
Asherman emphasized cervical adhesive disease.
His article “Traumatic intrauterine adhesions,” 2
years later gave greater emphasis to the more
common finding of intrauterine disease [3].

The condition is often still referred to through
terms relating to Joseph Asherman and his article
titles, including Asherman’s syndrome, traumatic
uterine atrophy, and uterine atresia, as well as
endometrial sclerosis. When initially published
and described as Asherman’s syndrome, there
was emphasis on hematometra with associated
pain. Intrauterine adhesions has come to be the
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preferred term, as it includes circumstances with-
out pain and covering the full spectrum of
disease.

Etiology

Setting aside deliberate creation of IUA through
endometrial ablation, 90% of IUA or more can
relate to curettage [4—6], consistent with how it
was first described by Fritsch [1]. A study with
hysteroscopy 8-10 weeks after dilation and
curettage (D&C) saw a 31% incidence of post-
D&C intrauterine adhesion formation [7]. Non-
curettage surgeries can also contribute to IUA,
including myomectomies (hysteroscopic, laparo-
scopic, and abdominal) (Fig. 5.1), metroplasty,
and compressive uterine suturing post-partum, as
well as inflammatory environments such as with
an embedded IUD (Fig. 5.2) [8]. As a more gen-
eral principle, the greater the number of proce-
dures that can traumatize the endometrium, the
greater the risk for intrauterine adhesions [9].
The reason surgery is often a driving force for
IUA is that it can cause trauma to the stratum
basalis, when damage to the stratum functionale
can frequently be sloughed with menses. For this
reason, it is uncommon to see IUA associated
with ascending infections such as PID, unless
there is concurrent surgery, such as with curet-
tage for septic abortion. Similarly, when chronic
endometritis is found at hysteroscopic adhesioly-
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Fig. 5.1 Complete obliteration of the left portion of the
endometrial cavity after open myomectomy

Fig. 5.2 Thick and filmy adhesions after removal of an
embedded IUD

sis, there is a higher rate of IUA recurrence
(44.8% vs 20.8%) [10]. Uterine tuberculosis (and
arguably schistosomiasis) seems to be among the
rare non-iatrogenic causes and can result in
meaningful ITUA [6, 11]. Also of note, etiology
can influence distribution of IUA. Curettage-
associated adhesions are often midline with lower
rates of loss of the ostial landmarks. However,

IUA deriving from infection may be less likely to
follow this pattern and appear more random in
their distribution. [UAs after septal incision tend
to be in the location of the transected septum and
myomectomy-associated IUAs tend to be in the
site of the previous myoma(s). Also notably, as a
general surgical principle, juxtaposed trauma-
tized surfaces are more likely to result in adhe-
sions than when distant from each other, which is
part of why laparoscopy results in fewer adhe-
sions than laparotomy. For IUA, curettage often
traumatizes both the anterior and posterior stra-
tum basale. Similarly, hysteroscopic myomec-
tomy for a single fibroid is less likely to result in
adhesions than resection of anterior and posterior
“kissing” fibroids [12].

Estimates of the extent attributable to obstetri-
cal curettage (elective termination, miscarriage,
and postpartum indications) vary widely. One
summary suggested that misoprostol-induced
expulsion of pregnancy led to negligible rates of
IUA, while it was 15-20% after D&C and
20-40% after curettage for postpartum hemor-
rhage [13]. Variation in estimates can relate to
indications, instrumentation (sharp vs. suction
curettage), and visualization (blind vs. ultrasound
guided). Postpartum curettage may have IUA
exacerbated by lactational amenorrhea hindering
endometrial proliferation. It has been proposed
that hysteroscopic management of retained prod-
ucts of conception may decrease IUA risk [14].

Pathophysiology

Intrauterine adhesions at the microscopic level
can be characterized by loss of ribosomes and
mitochondria, as well as cellular hypoxia [15].
Correction of hypoxia relates to successful cor-
rection of IUA, where patients with higher VEGF
levels and microvessel density appear more likely
to redevelop the endometrium after surgical man-
agement [15]. Histology can be myometrial,
endometrial, or connective tissue and may relate
to etiology. Fibromuscular bands are the most
common finding and these sometimes contain
endometrial tissue [16].
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Clinical Presentation

IUA are considered rare, with Orphanet estimat-
ing the prevalence at 1-5/10,000 people.
(Orpha:137686, [17]) Paradoxically, Orphanet
also estimates the prevalence in subfertile popula-
tions from 2.8% to 46%, when subfertility affects
one in eight couples. Regardless, the true inci-
dence of IUA is likely underreported. If only 10%
of the uterine cavity is annealed and 90% is nor-
mal, some women may not notice a 10% reduc-
tion in menstrual volume. Also, when IUA are
more extensive, many women do not seek gyne-
cologic care to assess lighter menstrual flow. A
recent study saw a trend toward lighter menses
with increasing severity of IUA, where for mild
disease 57.4% of women had light or absent men-
ses, for moderate 69.6%, and severe 90% (9/10),
but this trend was not statistically significant [18].

Additionally, though IUA may be recogniz-
able to experienced sonographers, some are more
attuned to finding masses than they are to endo-
metrial thinning or loss of the border delineating
anterior from posterior endometrium. Because it
is difficult to find what one is not looking for,
IUA-associated absences on sonography can
require insight similar to that in Sherlock
Holmes’s recognition of a “dog that didn’t bark.”
Wider use of office hysteroscopy will likely lead
to increased estimates in the prevalence of IUA.

Acknowledging that the most common presen-
tation for [IUA may be an absence of symptoms,
menstrual disturbance is likely the most common
complaint resulting from IUA. A large study from
four decades ago noted in women with TUA a
37% rate of amenorrhea and 31% reporting hypo-
menorrhea [4]. A more recent study in a subfertil-
ity population observed 14.6% and 46.3% rates
respectively [19]. Symptoms do not clearly cor-
relate with the extent of adhesions [20].

If amenorrhea and hypomenorrhea relate to
the extent of endometrial loss, then dysmenor-
rhea and pelvic pain are proportionate to men-
strual entrapment. In this setting, it is easier for
pain-associated symptoms to derive from cervi-
cal adhesive disease than uterine. The reason is
that it takes an extended area of adhesions within

the uterus to fully obstruct outflow from a small
area (and with proportionate reduction in men-
strual flow for that adherent region). However,
adhesions only a few millimeters wide in the cer-
vix may be sufficient to completely block out-
flow. Tubal occlusion can further exacerbate
dysmenorrhea and pelvic pain from intrauterine
and intracervical adhesions when menses are
obstructed, similar to that seen with iatrogeni-
cally induced adhesions found in post-ablation
tubal sterilization syndrome (PATSS).

IUA can also contribute to subfertility and
recurrent pregnancy loss. I[UA don’t have overly-
ing endometrium favorable to implantation and
typically lack vascularity that would help sustain
a developing pregnancy. Though up to half of
women with [UA can have difficulties conceiving
and sustaining a pregnancy, this may be an over-
estimate influenced by detection bias [21, 22].

Diagnosis of Intrauterine Adhesions

Multiple approaches are used to identify IUA,
including hysterosalpingography (HSG), sonog-
raphy, saline infusion sonography (SIS), 3D
sonohysterography  (including 3D  power
Doppler), and MRI. HSG seems to have a par-
ticularly high rate of false positives and negatives
for IUA relative to SIS, with relative accuracies
of 269% and 63.2% respectively [23].
Hysteroscopy remains the gold standard and can
identify up to a third more IUA than 3D sonohys-
terography [24], but not all studies find a clear
advantage [25]. Not only can saline infusion
sonography be used for preoperative visualiza-
tion of IUA, but catheter placement and balloon
inflation can even offer some development of the
cavity. However, beyond detection of adhesions,
there are multiple advantages to office hysteros-
copy relative to other approaches prior to surgical
intervention. First, office hysteroscopy is the best
proxy for intraoperative conditions. Knowing
whether there are visible intraoperative land-
marks has important implications when address-
ing the balance of risk and benefit for informed
consent, including expectations for the number of
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procedures required for more extensive disease.
Second, office hysteroscopy facilitates better
preparation, such as whether intraoperative
sonography would be advantageous. Third, office
hysteroscopy allows for a degree of see and treat,
where with gentle sweeping of filmy adhesions,
one can better develop the cavity, better delineat-
ing surgical planes.

For detecting TUA, all estimates of accuracy
through sonography should be interpreted in the
light of the year of the study, the timing within the
menstrual cycle, the nature of image analysis, and
the type of IUA being identified. The earlier the
study, the greater the risk for lower resolution
which negatively affects sensitivity and specific-
ity. Within the menstrual cycle, the luteal phase
allows for easier delineation of intracavitary
structures that contrast with the robust endome-
trium. The greater the use of iatrogenic contrast or
3D, the greater the amount of information, which
enhances accuracy. Finally, the more prevalent
hematometra are in studies, the easier it is to iden-
tify IUA due to contrasting intracavitary blood.

Intracervical adhesions often present sono-
graphically as an echogenic line that can be
traced from the cervix to a point where the line
dissipates. Depending on where the patient is in
the menstrual cycle, a cervical mucocele or
hematocele should prompt suspicion for adhe-
sions or stricture in the lower cervix. These may
fill the upper cervix due to difficult egression,
with difficulty identifying the lower path to the
outer cervical os on sonography. When MRI is
used due to cervical adhesions hindering SIS,
T2-weighted images will visualize IUA as having
low signal intensity within the uterine cavity.

When using sonography for intracavitary
evaluation, intrauterine adhesions may present
more as heterogeneous opacity, where there is
homogeneous echogenicity across measurements
of endometrial thickness, excepting portions
where an interface between the anterior and pos-
terior can be segmentally identified. The less the
interface can be visualized, the greater the poten-
tial for thicker adhesions. Saline and other con-
trast, such as fluids, foams, and gels, can further
help delineate points of fusion between the ante-
rior and posterior endometrium. Hematometra

may present as low-level homogeneous echoes,
though this will be dependent on where the
patient is in the menstrual cycle and the duration
the hematometra has been present.

Classification of Intrauterine
Adhesions

In 1978, March proposed a hysteroscopic classi-
fication system for intrauterine adhesions that
remains in wide use due to its simplicity [26]. It
is broken into three categories: minimal (Fig. 5.3),
moderate (Fig. 5.4), and severe (Fig. 5.5). This
approximately correlates with the American
Fertility Society classifications of I, II, and III
respectively [27]. Though these classification
systems are easy to understand and communi-
cate, their ability to predict subsequent menstrual
function and fecundity are limited. However,
more advanced classification systems, such as
those proposed by the European Society for
Hysteroscopy [28], Nasr [29], and others have
had less widespread use (Table 5.1). Moreover,
heterogeneity in IUA etiology, presentation,
severity, and management (both technique and
surgical skill) will hinder the predictive value for
any model.

Fig. 5.3 Minimal adhesions after dilation and curettage

for endometrial hyperplasia,
treatment

followed by Megace
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Fig. 5.4 Moderate adhesions after dilation and curettage
for first-trimester miscarriage

Table 5.1 Classification systems for intrauterine adhesions

References
March et al. 1978 [26]

Findings at assessment

Minimal, moderate, and severe stratified by

Fig. 5.5 Severe adhesions, with almost complete intra-
cavitary obliteration after dilation and curettage to remove
a polyp (rather than directed visualization and resection).
Central and fundal location of the hysteroscope was con-
firmed with concurrent sonography

extent of obliteration (<1/4, 1/4-3/4, >3/4),
agglutination, and visualization of landmarks

Hamous et al. 1983 [30]
central) and severity

American Fertility Society

1988 [27]

Valle and Sciarra 1988 [31]

Wamsteker and DeBlok
(European Society for
Hysteroscopy) 1989 [28]
Donnez and Nisolle 1994
[32]

Stratified by location (isthmic, marginal,

Mild, moderate, and severe stratified by
extent of obliteration and adhesion quality
Mild, moderate, and severe stratified by
partial or total obliteration at HSG

Grades -V stratified by the number and
quality of adhesions, with subtypes

Grades I-1II based on location (central,
marginal, complete obliteration), with

Diagnosis Symptoms
Hysteroscopic N/A
Hysteroscopic N/A
Hysteroscopic, Menstrual
HSG, and clinical
Hysteroscopic and Menstrual
HSG

Hysteroscopic, Menstrual
HSG, and clinical
Hysteroscopic or ~ N/A

HSG

subtypes. Emphasis is on anticipated

postoperative fecundity.
Nasr et al. 2000 [29]
location and density

Surgical Considerations

In 1950, Joseph Asherman described the manage-
ment of IUA through hysterotomy and sweeping
his finger to lyse adhesions [3]. With advance-
ments in intraoperative imaging and hysteros-
copy, such an approach should be rarely utilized

Prognostic scoring system based on adhesion

Menstrual and
obstetrical
history

Hysteroscopic and
clinical

for modern surgical management. Surgical plan-
ning to correct IUA focuses on patients wishing
to preserve fertility, as hysterectomy and uterine
artery embolization are less depending on the
extent of intracavitary disease.

Under March’s classification system, mild and
moderate diseases have lateral landmarks, which
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Fig. 5.6 (a, b). Transabdominal ultrasound-guided resection of intrauterine adhesions, where the distance from the
endometrial apex to fundal serosa is less clear in a, but more clear after addition of air bubbles in b

would typically allow them to be managed as a
single hysteroscopic surgery, whether in the
office or in the operating room. Severe disease
often should be managed in the operating room
owing to the degree of risk for uterine perfora-
tion. Two preoperative steps have high value in
facilitating surgery prior to the actual event. First,
preoperative estrogen (2 mg estradiol BID or TID
for 4-8 weeks) driving endometrial proliferation
may help visualize the endometrium when intra-
operative sonography is used (particularly if
adhesions prevent saline-associated delineation
of the uterine cavity), as well as contribute to
postoperative healing. Second, preoperative map-
ping within the office may enhance planes and
efficiency within the operating room. Care is
needed to avoid false tracts and patient analgesia
must be considered if using sonographically
guided dilators or small caliber office hysteros-
copy. However, sweeping filmy adhesions to
define landmarks and more dense adhesions,
coupled with a degree of healing preoperatively,
can facilitate efficient use of time within the
operating room, as well as guide expectations for
outcomes. This preoperative approach parallels
McComb and Wagner’s operative technique with
laparoscopic observation of transcervical explo-
ration with 13 French Pratt dilators, followed by
hysteroscopic resection of residual bands [33].
For surgical technique, there is significant
debate among gynecologists regarding the use of
scissors relative to energy (or laser), such as with

aresectoscope or needle point cautery. Proponents
of a cold scissors approach note that the use of
cautery can hinder endometrial regrowth and per-
foration when energy has been used poses greater
risk of meaningful bowel injury than when this
occurs through mechanical means [34]. However,
when adhesions have strictured the cervix and a
cruciate incision for expansion is planned or
when myometrial scoring is used to expand the
uterine cavity, cautery can reduce bleeding that
might otherwise lead to early cessation of the
procedure [35, 36].

Intraoperatively, concurrent sonographic
imaging can enhance confidence for location
when surgical boundaries are obscured.
Particularly in obese patients, transrectal sonog-
raphy may offer greater clarity through improved
proximity to the anatomy. If transabdominal
visualization of the remaining distance to the
fundal serosa is suboptimal, a few air bubbles can
be added and may be more readily visible due to
their echogenicity (Fig. 5.6a, b).

Postoperative Management

The need for postoperative adhesion prevention
is proportionate to the extent of disease. One
study did not observe adhesion reformation for
mild disease, but it occurred in a sixth with mod-
erate disease and in 42% of those with severe dis-
ease [37]. There are three core approaches to
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preventing adhesion recurrence postoperatively:
hormonal therapy, barrier placement, and office
hysteroscopy with lysis of newly forming adhe-
sions. All approaches appear beneficial in pre-
venting reformation of adhesions and there isn’t
clear or convincing evidence that use in combina-
tion improves outcomes. However, this may also
be a function of limited statistical power to assess
such differences. Though estrogen is known to
improve endometrial proliferation, it may not be
able to cause regeneration over scarred and
devascularized tissue. Of note, sildenafil has been
used for endometrial proliferation after IUA, but
this was a case report with only two patients [38].

IUDs have been used as barriers, but copper
IUDs can be inflammatory. Though one trial
showed improved menses with copper IUD use
[39], another study showed worse outcomes than
not using any postoperative treatment [40].
Similarly, progesterone containing IUDs can thin
endometrium, when the goal is for endometrial
proliferation. Inflating the balloon for a pediatric
foley catheter is particularly good for midline
disease and one study showed superior outcomes
relative to the use of an IUD (33.9% vs 27.5%
subsequent conception) [41]. However, when
using this approach, one should avoid overinfla-
tion, as this can lead to significant discomfort.
There are balloon stents designed for placement
after hysteroscopic adhesiolysis, but these can be
difficult to place and remove.

Though not shown to be superior for out-
comes, arguably second look office hysteroscopy
should be the gold standard. The reason is that it
is not only effective in treating recurring adhe-
sions, but will also validate the efficacy of the
initial surgery [12, 42]. Cost in some settings can
be an obstacle, and as such may be more appro-
priate for patients with moderate to severe IUA,
where recurrence is more probable. Alternatively,
pressure lavage under ultrasound guidance
(PLUG) can be performed, where overdistention
of the uterus can lead to lysis of filmy adhesions
through separation of the anterior and posterior
walls [43]. However, without direct visualization
there may be a greater risk for missing lateral
adhesion reformation. Additionally, though in the
initial publication only 43% (three out of seven)

patients reported moderate discomfort, proce-
dures that overdistend the uterus are inherently
more likely to be uncomfortable than those that
do not.

Regarding emerging approaches to prevent
postoperative TUA recurrence, antibiotics do
not appear to improve outcomes before or after
surgical management of IUA [9]. The use of
barriers derived from hyaluronic acid and
freeze-dried amnion applied to a Foley balloon
seem to have potential according to a meta-
analysis of randomized controlled trials [44].
However, the challenge in interpreting results
relating to dissolvable barrier therapy is that
few centers have published data relating to their
use, leading to debate for external validity. The
most supportive data seem to relate to alginate
hyaluronate—carboxymethylcellulose use and
to polyethylene oxide with sodium carboxy-
methyl cellulose. However comparative effec-
tiveness, as well as cost-effectiveness, relative
to approaches such as postoperative estrogen
and second-look hysteroscopy need to be better
addressed before there is wider uptake. There
has been a case report of successful stem cell
use after bone marrow biopsy (coupled with
estrogen therapy and subsequent IVF with
donor eggs), but without additional data, this is
likely best left to research settings at this time
[45]. Similarly, aspirin, nitroglycerin, and
sildenafil have been used for enhancing
myometrial and endometrial perfusion, but
additional studies are needed to have confi-
dence in recommendations.

Postoperative Outcomes

The more severe the presence of adhesions, the
greater the likelihood for needing additional sur-
gery. Patients with limited endometrium preop-
eratively are less likely to have a satisfactory
postoperative outcome [46]. (Fig. 5.7) Minimal
disease is almost always manageable with a sin-
gle procedure. For moderate IUA, 78% of women
require a single surgery for completion, and 50%
with severe IUA [31, 47]. Moreover, for severe
disease, 26% may require three to four surgeries
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Fig.5.7 Partially reconstructed uterine cavity after endo-
metrial ablation

[47]. Additionally, Adhesion recurrence is highly
dependent on the extent of initial disease. One
large series with hysteroscopic reassessment
8-10 weeks postoperatively in 683 women saw a
28.7% rate of IUA recurrence [6]. Favorable out-
comes seem linked not only to preexisting pathol-
ogy, but also the age of the patient and adhesions
being more in the uterus than the cervix [48].
Postoperative success is not simply surgical
completion, or restoration of the uterine cavity—
for women with procreative goals, success is
defined through conception leading to a live
birth. Approximately half of women having
adhesiolysis for IUA will subsequently conceive
[49]. For good prognosis women, pregnancy
rates can be as high as 79% with a 63.7% chance
of live birth [5]. Of note, for these good prognosis
women, two-thirds of them conceived spontane-
ously. Practically all of these conceptions were
within the first year when followed as far as 5
years postoperatively. However, for women with
severe IUA, only 27-32% may successfully have
a live birth [20, 47, 50]. A recent large retrospec-
tive study via phone survey saw 54.3% (38/70) of
women with mild adhesions able to have a term
or pre-term delivery or ongoing pregnancy and
70.9% (51/72) of those with moderate adhesions
[18]. However, for those with severe disease,
only 28.8% (2/7) had a term, pre-term, or ongo-

ing pregnancy. Similarly, a large retrospective
study from China’s largest women’s hospital
showed subsequent conception rates of 60.7% for
mild disease, 53.4% for moderate disease, and
25% for severe disease [51].

Patients with severe disease should know that
a quarter to a third of pregnancies may result in
first- or second-trimester loss and 10.1% of live
births may be associated with placenta accreta [5,
49]. The recent large retrospective study previ-
ously cited saw 45.7% of those with mild disease
having spontaneous loss, termination, or ectopic
pregnancy [18]. This was only 29.2% of those
with moderate disease but 71.4% (5/7) of those
with severe disease. Another large study detailing
obstetrical outcomes saw 17.6% with abnormal
placentation, 4.7% with postpartum hysterec-
tomy, and 29.4% with prematurity [5].

Conclusions

Intrauterine adhesions are a meaningful source of
reproductive dysfunction. Causing hypomenor-
rhea, dysmenorrhea, pelvic pain, and subfertility,
correction can improve reproductive outcomes.
Imaging or hysteroscopic visualization coupled
with an appropriate index of suspicion are central
to diagnosis. Multiple treatment options exist, but
limitations of sample size for many established
approaches and single or a few centers having
expertise for emerging approaches need to be
considered when considering overall validity.
However, many women after treatment, particu-
larly with minimal or moderate disease, will suc-
cessfully conceive without need for a gestational
carrier. Core research opportunities include not
only better understanding of the molecular mech-
anisms behind TUA, but also surgical technique
and postoperative treatments to minimize
recurrence.
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