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ABSTRACT

One of the commonest reasons for women seeking gynecological advice is Abnormal uterine bleeding (AUB). Most com-
mon anatomical causes of abnormal uterine bleeding in women are endometrial polyps, sub mucosal fibroids and endo-
metrial hyperplasia. Hysteroscopy is an effective procedure but is more expensive than Saline Infusion Sonography (SIS).
Direct visualization of uterine cavity is possible by hysteroscopy, but it does not give any information about myometrium
and adnexa. Saline infusion sonography is effortlessly accepted by most patients as it can be an outpatient procedure. This
article present summary of salient features of the procedure which will help the practitioner to take informed decision.
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INTRODUCTION

One of the commonest reasons for women seeking gyne-
cological advice is Abnormal uterine bleeding (AUB).! In-
trauterine abnormalities are the leading cause of AUB after
dysfunctional uterine bleeding (DUB). Intrauterine abnor-
malities are reported in more than 40% of affected women
with AUB.2

Most common anatomical causes of abnormal uterine
bleeding in women are endometrial polyps, sub mucosal fi-
broids and endometrial hyperplasia. Endometrial cancer
causes 10% to 15% of postmenopausal vaginal bleeding so
a detailed examination should be carried out to assess these
symptoms.® 2D and 3D ultrasound is the most common
procedure performed on women with abnormal uterine
bleeding* since many years commonest recognized ap-
proach for the managing of abnormal uterine bleeding has
been 2D TV scan. It has been followed by hysteroscopy
with a histological examination of the obtained specimen.’

Trans-vaginal sonography (TVS) is the initial investigation
since it is rapid, easy, and cost effective. But this technique
cannot differentiate intrauterine pathology with total confi-
dence. ®Diagnostic hysteroscopies together with a histolog-
ical examination of endometrial aspiration or biopsyis the
gold standard investigation for the diagnosis of intrauterine
abnormalities. Hysteroscopy is time consuming, invasive,
involves anesthesia and reasonably expensive. Hyster-
oscopy is too accompanying risks like ascending genitouri-
nary infection and uterine perforation.’

In comparison to hysteroscopy, Saline infusion sonography
(SIS) is cheaper, less invasive and doesn’t require anesthe-
sia. Saline infusion sonography consistently assesses adhe-
sions, uterine contour, and focal pathologies. Moreover, in
Saline infusion sonography, clear visualization of the inner
surface of both sides of the endometrium is seen after dis-
tending the cavity with saline. In most cases, sub mucous
fibroid can be distinguished from the endometrial polyp
based on the imaging characteristics.® Diffuse and focal and
abnormalities can be distinguished. Polyps are classically
smooth in outline, round and are generally echogenic in

comparison to the endometrium or may be isoechoic to it.
The original endometrial-myometrial interface is con-
served.’

The occurrence of a vascular pedicle has a PPV - positive
predictive value around eight percent. Fibroids are more
hypoechoic, homogeneous and endometrial-myometrial in-
terface loss is also seen. Intra-cavitary portions of the sub-
mucous fibroids can be evaluated by Saline infusion sonog-
raphy (SIS). Furthermore, the intramural fibroids distorting
the cavity can be differentiated from the submucous fi-
broids. Therefore, by expanding the inner walls of endome-
trium, diffuse and focal lesions can be recognized, along
with size of the pathology and the location, with reasonable
precision. 1011

Saline infusion sonography is effortlessly accepted by most
patients as it can be an outpatient procedure. With SIS,
complications are rare. During balloon inflation and instil-
lation of saline, the patient may have discomfort, anxiety,
and mild lower abdominal cramps. Though, symptoms sub-
side soon after the finish of the procedure. Vaginal spotting
is also known to occur for 1 or 2 days after the procedure.
Infection in the form of endometritis was reported in only
1% to 2% of patients. This procedure is normally well-tol-
erated. ¢

Hysteroscopy is an effective procedure but is more expen-
sive than Saline Infusion Sonography (SIS). Direct visuali-
zation of uterine cavity is possible by hysteroscopy, but it
does not give any information about myometrium and ad-
nexa.®

Abnormal uterine bleeding (AUB) describes a range of
symptoms, such as heavy menstrual bleeding (HMB, bleed-
ing above the 95th centile of the normal population), intet-
menstrual bleeding and a combination of both heavy and
prolonged menstrual bleeding. This terminology was estab-
lished by the International Federation of Gynecology and
Obstetrics (FIGO) Menstrual Disorders Working Group in
2011 and has been gaining global acceptance. The diagnosis
of AUB can be made when conditions within the acronym
PALM-COEIN are implicated (Fig. 1)—PALM (polyps,
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adenomyosis, lelomyoma, malignancy) and COEIN (coag-
ulopathies, ovulatory dysfunction, endometrial, iatrogenic,
not otherwise classified). !> Menstrual disorders, previously
portrayed as dysfunctional uterine bleeding (DUB) and
menorrhagia, are now better described as abnormal uterine
bleeding (AUB).!? The terms DUB and menorrhagia should
be discarded. In clinical practice, HMB is defined as ‘exces-
sive menstrual blood loss leading to interference with the
physical, emotional, social and material quality of life of a
woman’. Hence, treatment success ultimately depends on
the improvement of the woman's symptoms and quality of
life. 13
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Abnormal Uterine Bleeding (AUB)
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Figure 1: FIGO classification of cause of AUB:
‘PALM-COEIN’

The volume of menstrual flow is influenced in part by uter-
ine contractions, vascular tone and haemostatic function.
Normal menstruation can range from a frequency of be-
tween 24 and 38 days, a duration between 4.5 and 8 days,
and a volume of blood loss between 5 and 80 ml per cycle.
The experience of menstruation is different for every
woman. Therefore, defining what constitutes ‘abnormal’
menstrual bleeding is a subjective assessment for patients
and their clinicians. The definition of HMB in the research
setting relates to blood loss of more than 80 ml per cycle.
This level of blood loss inctreases the risk of iron deficiency
anaemia. 4

Despite its relative frequency, AUB continues to be a sig-
nificant and at times unmet clinical need. Standardising as-
sessment tools for measuring outcomes of AUB is the fo-
cus of current work being developed through the Crown
Initiative (Core Outcomes in Women's and Newborn
Health), aiming to address the widespread, unwarranted
variation in reporting of women's health outcomes. 1>

Definitions

AUB was redefined by Fédération International de Gyné-
cologie et d'Obstétrique (FIGO) in 2009 by the FIGO
Menstrual Disorders Group (FMDG). This was in order to
standardise definitions, nomenclature and the underlying
categories of aetiology. It was hoped that this would facili-
tate ease of investigation and comparison of similar patient
populations and thereby aid research and improve evi-
dence-based care; this would also be a practical tool for as-
sessing contributing aetiologies. 12

Chronic AUB was defined as ‘bleeding from the uterine
corpus that is abnormal in volume, regularity and/or timing
that has been present for the majority of the last 6 months.

With regard to volume, however, both the Royal College of
Obstetricians and Gynaecologists (RCOG) and American
College of Obstetricians and Gynecologists (ACOG) prefer
the patient-centred definition of HMB, ‘excessive men-
strual blood loss which interferes with a woman's physical,
social, emotional and/or material quality of life’, as an indi-
cation for investigation and treatment options. As such, ob-
jective measurements of volume are usually the preserve of
research studies and surrogates such a pictorial blood-loss
assessment chart (PBAC) scores ate not recommended in
routine clinical practice. 12

FIGO classification of cause: ‘PALM-COEIN’

Once bleeding is defined as being abnormal, the acronym
PALM-COEIN is now being increasingly used for catego-
rising causes: Polyp, Adenomyosis, Leiomyoma, Malig-
nancy (and hyperplasia), Coagulopathy, Ovulatory disot-
ders, Endometrial, Iatrogenic and Not otherwise classified
. The PALM’ are assessed visually (imaging and histo-
pathology) and the ‘COEIN’ are non-structural (Fig. 2).

Depending on the site, leiomyoma (fibroids) are further
subdivided into submucosal (SM) and other (O) and then
into nine tertiary categories adapted from the Wamsteker
classification. 16

ABNORMAL UTERINE BLEEDING ACROSS
THE LIFE COURSE

AUB may first manifest at the onset of the menarche. It is
particularly prevalent in women of reproductive age, but
continues to be a common problem until menopause. As
such, the clinico-pathological spectrum of uterine diseases
that may be involved, and the management strategy
adopted, depends very much on the risk profile of individ-
ual at the time of presentation. 17

Menstrual problems are common in adolescence with many
suffering from unpredictable, prolonged or heavy bleeding
soon after menarche. Adolescents frequently have irregular
and/or painful periods, but occasionally expetience unpre-
dictable, prolonged or excessive bleeding that may present
as a medical emergency. Anovulation is likely to be the most
common reason for HMB in this age group but other
causes, such as an underlying bleeding disorder, are essen-
tial to exclude. 18

In the reproductive years, AUB and its subgroup HMB af-
fects ~14-25% of women and impacts significantly on
physical, social, emotional and psychological aspects of the
quality of life. Two national audits in England and Wales!®
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reported that, at 1 year post referral, only a third of women
(including those who underwent surgery) were ‘satisfied’ (or
better) at the prospect of current menstrual symptoms con-
tinuing for the next 5 years. A postal survey of 4610 women
(aged 25-44 years) in Scotland found that 30-35% of
women reported ‘menorrhagia’, and one-fifth of these
women felt that their periods were a problem. Reporting
period problems was directly proportional to the incidence
of dysmenorrhoea and heaviness of the flow. The manage-
ment of AUB in this group of women, many of whom wish
to retain fertility, often poses a challenge, as current effec-
tive treatments for AUB often render the patient infertile.
Specific considerations therefore have to be made in this
group to balance the woman's desire for fertility against the
need for symptomatic treatment of AUB. 20

During the premenopausal phase, the menstrual cycles are
shortened, often anovulatory and irregular. The irregular
pattern of bleeding may be exacerbated by ‘Luteal Out of
Phase Events’ (LOOP), where the mid-cycle oestradiol
peak is followed by a second or even third peak that is yet
higher. The last oestradiol peak and subsequent rise of pro-
gesterone after flow starts in the following cycle, determines
the presence of menstrual symptoms. Hale estimated that a
third of cycles during the menopausal transition have
LOOP characteristics. The increased frequency of anovula-
tory cycles, and consequent exposure of the endometrium
to unopposed oestrogen, increases the risk of endometrial
hyperplasia and endometrial carcinoma in peri-menopausal
and post-menopausal women with AUB. 2!

While the management of AUB should be disease-specific
and address underlying pathology, individualising treatment
strategies and management of patient expectations are cru-
cial for a successful outcome. In the sections below, we ex-
amine the clinical approach to patients with AUB and re-
view the evidence-based medical and surgical treatment op-
tions.

CONTRIBUTION OF FIBROIDS (LEIOMYOMA)
TO AUB

The relationship between AUB and fibroids remains in-
completely understood. The obvious paradox is that many
women have fibroids but also have entirely normal bleeding
patterns. Fibroids are also highly prevalent in women pre-
senting with AUB.

Previous postulated theories include an increased endome-
trial surface area and the presence of fragile and engorged
vasculature in the perimyoma environment. 2> The increase
in vascular flow observed along with these enlarged vessels
can overcome platelet action. There is increasing
knowledge regarding the complex cellular and molecular
changes found in association with fibroids, with impact on
angiogenesis, alteration in vasoactive substrates and growth
factors as well as alteration in coagulation. The effect of fi-
broids on endometrial function is now thought to represent
a field change within the uterine cavity rather than limited
to regions overlying the myoma(s). Some of these changes
may have an impact on endometrial receptivity and implan-
tation as well as AUB. 2

Matrix metalloproteinase (MMP) 2 and 11 levels are in-
creased in fibroids (with MMP 1 and 3 unchanged), but the
impact on endometrial bleeding is unclear. Expression of
vascular endothelial growth factor (VEGF), basic fibroblast
growth factor (bFGF), heparin-binding epidermal growth

factor, platelet-derived growth factor (PDGF), parathyroid
hormone-related protein (PTHrP) and prolactin is altered
in women with fibroids. VEGF, bFGF, PDGF and PTH+P
all have potential angiogenic effects but their specific role
within the endometrium in women with fibroids has yet to
be determined. 2

There is alteration of plasminogen modulators and this may
impact on endometrial haemostasis and repair. Transform-
ing growth factor beta(TGF-f) is produced in excess in the
endometrium in women with fibroids and is associated with
reduced levels of plasminogen activator inhibitor-1 (PAI-
1), thrombomodulin and antithrombin III, both in vivo and
in endometrial stromal cells treated in vitro with TGF-8.
This may represent a putative mechanism for some cases of
AUB observed in the context of fibroids and may in the
future offer a potential therapeutic target. 2

In women with fibroids, alterations in the blood plasma lev-
els of circulating interleukin (IL)-13, IL-17 and IL-10 have
been reported. Whether these variations affect immune
function and inflammation implicated in endometrial
breakdown and repair remains unknown.

With regard to the location of fibroids, it was previously
thought that those women with SM fibroids, particularly
with those distorting the cavity, were more likely to present
with HMB. There is current debate that women with signif-
icant cavity distortion represent additional therapeutic chal-
lenges. 22

OTHER CAUSES OF AUB

The PALM-COEIN classification system accepts that
women may have more than one underlying aetiology and
also that often in the case of structural abnormalities, many
women may in fact be asymptomatic.

Polyps (AUB-P)

Endometrial polyps are epithelial proliferations arising
from the endometrial stroma and glands. The majority are
asymptomatic. The contribution of polyps to AUB varies
widely ranging from 3.7% to 65%, but it is widely accepted.
The incidence of polyps as with fibroids increases with age
and both pathologies may frequently co-exist, or suspected
polyps visualised on transvaginal ultrasound scanning (T'V-
USS) may be mistaken for SM fibroids and vice-versa. 2

Adenomyosis (AUB-A)

The relationship between adenomyosis and AUB remains
unclear, particularly with regard to wide variations in histo-
pathological diagnosis reflecting variations in criteria used
and also improved radiological diagnosis. Typically, adeno-
myosis is associated with increasing age and may co-exist
with fibroids. Furthermore, adenomyosis may be both focal
and diffuse and it may be harder to establish diagnosis if
fibroids are also present. 2

Malignancy (AUB-M)

Endometrial cancer is the most common gynaecological
malignancy in the western world. Historically, endometrial
cancer has rarely occurred in premenopausal women; how-
ever, with increasing obesity and rising prevalence of the
metabolic syndrome, the endocrine-driven subset of endo-
metrial malignancy has markedly increased in frequency.
Between 1992-1994 and 2009-2011, the European age-
standardised rates of uterine cancer in the UK have
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increased by 48%. With the reclassification by the WHO
from hyperplasia to endometrial intraepithelial neoplasia
(EIN), the current prevalence of premalignant disease is un-
known. The evaluation of the endometrium may be af-
fected by distortion of the uterine cavity by fibroids, and as
such, the co-existing pathology may delay diagnosis.

The diagnosis of cervical cancer should be considered, par-
ticularly with persistent intermenstrual bleeding, and rarely
ovarian cancer may present with AUB.

Uterine sarcoma have been reported as rare (3-7/100,000
in the USA) but maybe a cause of AUB-M. A recent meta-
analysis reported that leiomyosarcoma are unexpectedly di-
agnosed following surgery for anticipated ‘benign’ myomas
in 2.94 per 1000 women (one in 340 women). Race is the
only commonality between leiomyosarcoma and leiomy-
oma with black women having an approximately twofold
increased risk. The risk of development of leiomyosarcoma
is reported to increase with age with <1 case per 500 among
women aged under 30 years to one in 98 among women in
the age range 75-79 years . Other risk factors for uterine
leiomyosarcoma include the long-term use of tamoxifen,
previous pelvic radiation therapy and rare inherited disor-
ders such as hereditary leiomyomatosis and renal cell carci-
noma (HLRCC).?%

Interestingly, the previously held view was that a rapidly en-
larging uterus would raise the suspicion for malignancy.
This is now no longer held to be true as benign fibroids can
grow rapidly and sarcomas grow slowly. However, more
objective investigations are still lacking. Both ultrasound
scanning (USS) and magnetic resonance imaging (MRI) do
not as yet have robust criteria to accurately predict differ-
entiation between leiomyoma and leiomyosarcoma.?® The
lack of a robust pre-surgical predictor/biomarker has re-
cently altered surgical practice because morcellation of an
unsuspected leiomyosarcoma increases dissemination. 2

If malignancy or premalignancy is found along with AUB
classification, the pathology should be described and staged
utilising the appropriate WHO/FIGO systems.*

Coagulopathy (AUB-C)

Coagulopathies are reported to affect 13% of the women
presenting with HMB. The majority of these women suffer
from Von Willebrand disease. Systemic disorders of hae-
mostasis may be identified in 90% of women using a struc-
tured history. 3 (Table 1).

Table 1. Structured history for coagulopathy screen.
Adapted from Koudies et al. 3.

Criteria

1. Heavy bleeding since the menarche
2. One of the following:
Postpartum haemorrhage
Surgical-related bleeding
Bleeding associated with dental work
3. Two or more of the following:
Bruising 1-2 times/month
Epistaxis 1-2 times pet/month
Frequent gum bleeding
Family history of bleeding problems

If 1, 2 or 3 (see Table 1) is ascertained, it indicates positive
screen, and further referral for appropriate investigation
should be considered.

Anticoagulant and antiplatelet therapy hitherto has been
considered as a part of ‘“AUB-C’ (rather than AUB-I). Com-
pression caused by a large fibroid uterusmay lead to venous
thromboembolism (VIE). Bleeding previously deemed as
AUB-L may be exacerbated by subsequent anticoagulation
and presents additional management challenges.

Ovulatory (AUB-O)

Anovulatory cycles may contribute to AUB by unopposed
oestrogen effects on the endometrium causing marked pro-
liferation and thickening resulting in HMB along with an
altered frequency of menstruation. This is observed at the
extremes of reproductive age; however, impact on the HPO
axis along with endocrinopathies is also present. The latter
include polycystic ovarian syndrome (PCOS), hyperprolac-
tinaemia, hypothyroidism as well as factors such as obesity,
anorexia, weight loss, mental stress and extreme exercise.
Typically, women in this group have menstrual cycles that
fall out with 38 days or have a variation of >21 days. Drugs
that affect dopamine levels, with their attendant effects on
the HPO axis, also currently fall under this category rather
than AUB-I. In women with fibroids, the co-existing ovu-
latory dysfunction may exacerbate menstrual loss.

The FIGO AUB classification system is a dynamic system
with feedback and contemporary debate informing future
revisions. The position of drug therapies affecting AUB is
currently under review with regard to whether anticoagu-
lant/antiplatelet therapies and drugs affecting the HPO axis
may be better placed in ‘AUB-I". 12

Endometrial (AUB-E)

AUB that occurs in the context of a structurally normal
uterus with regular menstrual cycles without evidence of
coagulopathy is likely to have an underlying endometrial
cause. Endometrial function in the context of menstruation
and its disorders is still not fully understood and remains an
area of active scientific enquiry, particularly the complexi-
ties of the sequence of events triggered by progesterone
withdrawal (due to demise of the corpus luteum in the ab-
sence of pregnancy). Hypoxia, inflammation, haemostasis
and angiogenesis all play crucial roles in the shedding and
subsequent scarless repair of the functional upper layer of
the endometrium. Perturbation of local glucocorticoid me-
tabolism, aberrant prostaglandin synthesis and excessive
plasminogen (resulting in premature clot lysis) have all been
implicated in AUB. 3

AUB-E may be implicated in many women with AUB, but
a lack of clinically available specific tests or biomarkers
means that practical testing for such disorders is not yet fea-
sible. As such, diagnosis depends on careful history taking
and exclusion of other contributors. The high prevalence
of potential endometrial dysfunction means that it is highly
likely that those with AUB-L will often have an element of
AUB-E contributing to increased/aberrant menstrual
blood loss with its attendant implication for therapy.

Iatrogenic (AUB-I)

ITatrogenic causes of AUB include exogenous therapy than
may lead to unscheduled endometrial bleeding. This is typ-
ically associated with continuous oestrogen or progestin
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therapy (systemic or intrauterine delivery routes) or those
interventions that act on ovarian steroid release such as
gonadotropin-releasing hormone (GnRH) agonists and
aromatase inhibitors. Selective oestrogen receptor modula-
tors (SERMs) and more rarely selective progesterone recep-
tor modulators (SPRMs) may cause AUB through direct ac-
tion on the endometrium.

The use of an intrauterine device (IUD) may cause a low-
grade endometritiswhich may also contribute to AUB.

Not otherwise classified (AUB-N)

It is inevitable that there will be pathologies that are either
rare or pootly defined that do not easily fit within the cate-
gories described earlier. Examples include arteriovenous
malformations, endometrial pseudoaneurysms, myometrial
hypertrophy and chronic endometritis (not precipitated by
an IUD). All of these can co-exist with AUB-L.1?

The planned regular review of the FIGO PALM-COEIN
classification system every 3—5 years through FIGO will al-
low reassessment, in particular, of this category. Further ar-

eas considered for future sub-classification include AUB-P
and AUB-A.

DIAGNOSTIC HYSTEROSCOPY

Hysteroscopy is confirmed as the gold standard in the as-
sessment of AUB in menopause, permitting the elimination
of the false-negative results of blind biopsy through direct
visualization of the uterine cavity and the performance of
targeted biopsy in case of doubt. It permits full visualization
of the endocervix, endometrial cavity and tubal ostia, allow-
ing visual diagnosis of focal endometrial lesions that are
missed with endometrial sampling, TVS or SIS.3* In addi-
tion, vaginoscopic approach to perform AH can also be
used for careful evaluation of any vaginal pathology that
may be a culprit for AUB. Besides, this approach reduces
discomfort in all patients, including those with moderate
stenosis of the internal cervical os and can be successfully
used in virginal older women who otherwise would need
general anesthetic. The high accuracy, sensitivity and speci-
ficity of hysteroscopy are well studied. 3536  With miniatur-
ization of hysteroscopes and newer treatment modalities
such as bipolar devices and hysteroscopic morcellators,
outpatient hysteroscopy is no longer just a simple diagnos-
tic test but can offer “see-and-treat” approach to these
women presenting with AUB.

AH has been widely recommended with substantial evi-
dence to prove its safety, efficacy and acceptability, but it is
a mini-invasive procedure and can be associated with com-
plications including severe pain.34,35 Although major com-
plications ate extremely rare. ¥ Hysteroscopy may be un-
necessary when a normal endometrial cavity has been opti-
mally visualized using simple TVS or COH. Like other
methods, hysteroscopy is also beset by limitations, espe-
cially in premenopausal women. Some of these include
phase of the menstrual cycle, presence of copious bleeding
and mistaking uneven surfaces as pathologic. Excessive
uterine distension can affect the detection of disease.40
There are several studies regarding the accuracy of ultra-
sound and hysteroscopy in the diagnosis of endometrial dis-
ease. 38

Cooper et al* published an analysis of cost-effectiveness
of different strategies for investigating AUB and concluded
that outpatient hysteroscopy appeared to be the most cost-
effective first-line investigation for women with HMB re-
ferred to secondary care after failed medical interventions,
including levonorgestrel intrauterine system (LNG-IUS). In
conclusion, the above investigations should be used to
complement each other depending on available resources
to achieve an accurate diagnosis that would then help the
clinician to optimize the management of women presenting
with AUB.

After excluding malignancy, the treatment goals for man-
agement of women with AUB include reduction of blood
loss, improvement in quality of life and the treatment of any
structural abnormality that appears to be contributing to the
AUB. Pharmacological treatment for regulation of the men-
strual cycles and reduction of monthly bleeding should ide-
ally be the first-line treatment offered in primary care prior
to considering referral of these women with AUB to sec-
ondary care. This involves the non-hormonal and hormo-
nal treatment options, including the LNG-IUS, in suitable
cases.

AH is instrumental in the management of AUB (HMB,
IMB and PMB), particularly when structural pathologies di-
agnosed by AH are suitable for immediate treatment as a
one-stop see-and-treat approach.

SALINE INFUSION SONOGRAPHY

Transvaginal sonography (T'VS) is used as an initial investi-
gation because it is easy, rapid and cost effective, but it is
unable to differentiate intrauterine pathology with complete
certainty.5 The gold standard for diagnosis of intrauterine
abnormalities is diagnostic hysteroscopy combined with a
histological examination of endometrial aspiration or bi-
opsy. Hysteroscopy is invasive, reasonably expensive, time
consuming, and involves general anesthesia. Hysteroscopy
is also associated with risks like uterine perforation and as-
cending genitourinary infection. 4

Three-dimensional saline infusion sonography (3D SIS) in
comparison to hysteroscopy is less invasive, cheaper, and
does not require general anesthesia.*! 3D SIS reliably eval-
uates uterine contour, adhesions, and focal pathologies.
Furthermore, in 3D SIS, after distending the cavity with sa-
line, there is clear visualization of the inner surface of both
sides of the endometrium.> Focal and diffuse abnormalities
can be distinguished, and in most cases an endometrial
polyp can be differentiated from the submucous fibroid
based on the imaging characteristics. The polyps are typi-
cally round in shape, smooth in outline, and are generally
echogenic, compared to the endometrium or are isoechoic
to it. The underlying endometrial-myometrial interface is
preserved (Figures 3, 4). 4

The presence of a vascular pedicle has a positive predictive
value of up to 81.3%. Fibroids are more inhomogeneous,
hypoechoic, and there is a loss of endometrial- myometrial
interface. The percentage of the intracavitary portions of
the submucous fibroids can be assessed by 3D SIS (Figure
5). In addition, the sub- mucous fibroids can be differenti-
ated from the intramural fibroids that are distorting the cav-
ity (Figure 6). Thus by distending the inner walls of the
endometrium, focal and diffuse lesions can be identified,
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along with the location and size of the pathology, with rea-
sonable accuracy. 43

Figure 5: Saline infusion sonography demonstrating a
30%30 mm intrcavitary uterine fibroid, protruding
from the fundus.

Figure 3. Saline infusion sonography demonstrating
posterior wall uterine polyp, protruding into the cavity,
measuring 15X10 mm

Figure 6. Saline infusion sonography demonstrating a
34%35 mm intramural fibroid distorting the cavity.

Figure 4. Saline infusion sonography demonstrating a
13x11 mm uterine polyp arising from the left fundal
uterine wall.

Figure 7. Endometrial polyp by office hysteroscopy.
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Figure 8. Adenomyosis of the uterus by magnetic res-
onance imaging.

3D SIS is easily accepted by most patients as an outpatient
procedure. Complications are rare with 3D SIS. The patient
may experience anxiety, discomfort, and mild lower ab-
dominal cramps during balloon inflation and instillation of
saline. However, the symptoms abate soon after the end of
the procedure. Vaginal spotting may also occur for one or
two days after the procedure. Only 1% to 2% infection was
reported, mostly as endometritis.

The procedure is usually well-tolerated. The purpose of the
study was to assess whether three-dimensional saline infu-
sion sonohysterography (3D SIS) can replace diagnostic
hysteroscopy (DH) for the diagnosis of endometrial pathol-
ogy in patients with abnormal uterine bleeding. 45

EVALUATION AND DIAGNOSIS OF CAUSES OF
AUB

Polyps

Intermenstrual bleeding or AUB may occur in up to 67%
of premenopausal women with endometrial polyps. Polyps
may be single or multiple, measuring from a few millimeters
to centimeters, and may be sessile or pedunculated. They
are localized hyperplastic overgrowths of endometrial
glands and stroma around a vascular core forming a projec-
tion often from the uterine fundus and extending toward
the internal os. The exact cause of polyps is unknown, but
possible etiologies include genetic, biochemical, and hor-
monal factors. The prevalence of polyps ranges from 7.8%
to 34.9% of women and seems to increase with age. *¢ Most
endometrial polyps are benign, but a large review of more
than 10,000 women suggests that the incidence of malig-
nancy is 1.7% in premenopausal women, whereas the risk
in postmenopausal women is 5.4%.47

Risk factors for developing polyps include age, tamoxifen
use, increased levels of endogenous or exogenous estrogen,
obesity, and Lynch syndrome (hereditary nonpolyposis col-
orectal cancer). Endometrial polyps can be accurately diag-
nosed using transvaginal ultrasound (TVUS) (sensitivity,
91%; specificity, 90%), saline infusion sonohysterography
(SIS) (sensitivity, 95%; specificity, 92%), diagnostic hyster-
oscopy (sensitivity, 90%; specificity, 93%), and hysterosal-
pingography (sensitivity, 98%; specificity, 35%).4 The

benefits of TVUS or SIS include the ability to visualize the
adnexa, whereas polypectomy can be performed with hys-
teroscopy (Figure 3). Asymptomatic polyps greater than 1.5
cm and symptomatic polyps should be considered for exci-
sion and sent for pathologic examination. 46

Cervical polyps occur most often in the reproductive years,
especially after age 40 years. They generally arise from the
endocervix potentially from inflaimmation and hormonal
factors. Cervical polyps are rarely larger than 3 cm, are usu-
ally non-malignant, generally are easily removable in the of-
fice, and should be sent for pathologic examination. Im-
portantly, cervical polyps may coexist with endometrial in-
traepithelial neoplasia (EIN) or endometrial hyperplasia
and endometrial polyps and may be mistaken for prolapsing
leiomyoma. 49

Adenomyosis

Adenomyosis is a disorder in which endometrial glands and
stroma are present focally or globally through the uterine
musculature, causing hypertrophy of the surrounding my-
ometrium. Prevalence is predicted to be 5% to 70% of
women. Most cases occur in multiparous women in the
fourth to fifth decades of life.*® Whereas adenomyosis is
asymptomatic in one-third of cases, women may present
with  HMB, irregular bleeding, dysmenorrhea, or
dyspareunia. Evidence supports that the pathologic features
of adenomyosis are related to abnormal gene expression,
increased angiogenesis and proliferation, decreased apopto-
sis, impaired cytokine expression, local estrogen produc-
tion, resistance to progesterone, increased nerve density,
and immunologic oxidative stress. 3!

Definitive diagnosis is by histologic examination at hyster-
ectomy; however, specific TVUS and magnetic resonance
imaging (MRI) criteria help establish the diagnosis. Trans-
vaginal ultrasound may include echogenic striations, myom-
etrial cysts, globular uterus configuration or asymmetrical
thickening of the myometrium, and heterogeneity of the
myometrium leading to poor definition of the endome-
trialmyometrial interface (sensitivity, 89%; specificity,
89%). Given that adenomyosis increases uterine vascularity,
a pattern of penetrating vessels can be seen at color Dop-
pler ultrasound. T2-weight MRI findings may show diffuse
or focal endometrialmyometrial junctional zone widening
of 12 mm or more, islands of heterotopic endometrial tis-
sue, cystic dilation of heterotopic glands, and punctate hy-
perintense foci of hemorrhage (sensitivity, 86%; specificity,
86%)21 (Figure 8). 32

In a systematic review by Pontis et al, effective medical thet-
apies for adenomyosis include suppressive hormonal treat-
ments such as continuous contraceptive hormones, high-
dose progestins, selective estrogen receptor modulators
(SERMs), selective progesterone receptor modulators
(SPRMs), the 52-mg LNG IUS, aromatase inhibitors,
danazol, and temporary use of gonadotropin receptor hot-
mone (GnRH) agonists. The review concluded that if
amenorrhea was achieved, there was no statistically signifi-
cant difference between medical therapies in terms of pain
relief. However, adverse effects and costs vary widely be-
tween various treatments. The most promising medical
therapy per the authors is the LNG 1US, given its effective-
ness and low profile adverse effects. 3

When endometrial ablation has been performed, adenomy-
osis is a predictor of treatment failure due to bleeding, with
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a failure rate of 20%. In nonrandomized studies, uterine ar-
tery embolization (UAE) and MRI-guided focused ultra-
sound (MgFUS) seem to be promising treatments for ade-
nomyosis, although they were approved by the Food and
Drug Administration primarily for leiomyoma therapy.
Taran et al®* reported improved symptoms in 50% to 90%
of women in several small studies undergoing UAE fol-
lowed for 1 or more years. Use of MgFUS resulted in a 25%
to 66% reduction in bleeding over 12 months in women
with adenomyosis. Hysterectomy remains definitive thet-
apy for women failing medical treatments.

Leiomyoma

Leiomyomas (also called myomas or fibroids) are benign
monoclonal tumors arising from smooth muscle cells of the
myometrium that develop during the reproductive years.
They are the most common pelvic tumors, with an esti-
mated lifetime prevalence of 70% in white women and
more than 80% in black women. %

Figure 9. Uterine leiomyoma, intrauterine and subse-
rosal-posterior uterus, by transvaginal pelvic ultra-
sound

Risk factors for developing leiomyomas include African
American race, early menarche, early oral contraceptive use,
low parity, obesity, diet (increased consumption of meats,
increased glycemic index or load, consumption of alcohol),
hypertension, and family history. Symptoms include painful
menses or HMB and bulk-related symptoms such as pelvic
pressure, urinary frequency, bowel symptoms, or reproduc-
tive dysfunction (infertility or obstetrical complications
such as adverse outcomes related to leiomyoma location).>

Clinical diagnosis may be based on results of pelvic exami-
nation (although normal findings do not exclude the pres-
ence of submucosal leiomyoma as a cause of AUB), with
pelvic ultrasound as the standard confirmatory test. The
FIGO classification of leiomyoma location helps define the
relationship of leiomyomas in reference to the endome-
trium or the visceral peritoneum (serosal layer) (Figure 9).
Submucous (subendometrial) or types 0, 1, and 2 leiomyo-
mas can be diagnosed by using either SIS or hysteroscopy.
% In addition, MRI can show the relationship of leiomyo-
mas to both the endometrium and the visceral peritoneum.
The use of gadolinium can identify devascularized

(degenerated) leiomyomas, and MRI can also be used to de-
termine whether uterine-sparing treatments are an option.
Although MRI may demonstrate features concerning for
leiomyosatcoma, no preoperative testing can definitively
rule out this rare malignancy. 3

The many treatment options for leiomyomas can help indi-
vidualize therapy to symptoms. Asymptomatic leiomyomas
usually do not need to be treated, except in some cases as-
sociated with fertility treatments. When HMB is the only
symptom, medical therapies may be highly effective, includ-
ing tranexamic acid, nonsteroidal anti-inflammatory drugs
(NSAIDs), contraceptive hormones, danazol, GnRH ago-
nists, aromatase inhibitors, SERMs, and SPRMs. In a re-
view by Talaulikar, tranexamic acid reduced bleeding by
30% to 60%, and the LNG IUS significantly decreased
bleeding while increasing ferritin and hematocrit levels. 57

A uterus with leiomyomas is at increased risk for expulsion
of the LNG IUS, and the LNG IUS may be challenging to
place in women with larger leiomyomas. The GnRH ago-
nists can be used preoperatively to reduce leiomyoma vol-
ume, correct anemia, and reduce intraoperative blood loss.
A review of SPRMs shows them to be beneficial for im-
proving quality of life, decreasing HMB, and creating amen-
orrhea, but they are not available in the United States cut-
rently for leiomyomas. For submucous leiomyomas, hyster-
oscopic myomectomy may be the best therapeutic option
for AUB. Endometrial ablation can be performed in
women with leiomyomas who have a normal uterine cavity
or in conjunction with hysteroscopic myomectomy to re-
duce HMB; ablation is reserved for women who have com-
pleted childbearing. 4

For women with bulk symptoms with or without HMB, the
goal is to decrease bleeding and shrink leiomyomas. Uter-
ine-sparing options include myomectomy, UAE, MgFUS,
or laparoscopic radiofrequency ablation. All of these treat-
ment options have been shown to improve symptoms. In
comparing treatments, reintervention risk after 36 months
was 1.2% for abdominal myomectomy, 7.4% for UAE,
34.7% for high intensity focused ultrasound (includes both
MRI and ultrasound guided), and 3.2% for hysteroscopic
myomectomy. Oral SPRMs seem to be promising as medi-
cal therapy that lowers bleeding and decreases leiomyoma
size; 1 SPRM is available outside of the United States. %8
Additional long-term medical treatments are anticipated in
the future. Hysterectomy remains the treatment for leiomy-
oma symptoms after childbearing is completed and when
other options fail.

Malignancy and Premalignant

Conditions Malignancy of the vagina or uterus (including
the cervix) can cause abnormal bleeding. Thus, it is im-
portant to discern the etiology of any AUB through exami-
nation of the vulva, vagina, and cervix with Pap test screen-
ing or tissue sampling, as indicated by the American College
of Obstetricians and Gynecologists guidelines. In older
premenopausal and menopausal women, AUB may be sec-
ondary to EIN (subtype: simple or benign hyperplasia vs
[the more worrisome] subtype: atypical hyperplasia with
progression to or concurrent with endometrial malignancy).
% Fortunately, 70% of cases are found at an early stage
given that most women (75%- 90%) with malignancy pre-
sent with AUB. Endometrioid (adenocarcinoma) is the
most common type of malignancy; papillary serous, clear
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cell, mucinous, and carcinosarcoma are rarer but more ag-
gressive endometrial cancers. The risks for EIN and malig-
nancy include unopposed estrogen with an intact uterus,
obesity, diabetes mellitus, hypertension, nulliparity, and ta-
moxifen use.® Women with Lynch syndrome have a 27%
to 71% lifetime risk of endometrial cancer and, thus, require
close endometrial surveillance until risk-reducing hysterec-
tomy.

The American College of Obstetricians and Gynecologists
recommends that all women with AUB older than 45 years
and women younger than 45 years who have additional risk
factors for EIN undergo endometrial sampling. © The sen-
sitivity for endometrial cancer by endometrial sampling us-
ing the Pipelle device in premenopausal women is 91%, and
the sensitivity for diagnosis of EIN (subtype: atypical endo-
metrial hyperplasia) is 81%. In a systematic review of hys-
teroscopy for the diagnosis of endometrial cancer, sensitiv-
ity was 86% and specificity was 99%; in the diagnosis of
EIN, sensitivity was 78% and specificity was 96%. Endo-
metrial intraepithelial neoplasia (subtype: benign hyper-
plasia without atypia) can be treated with oral progestins or
LNG IUS and followed with endometrial surveillance; EIN
(subtype: atypical) and endometrial malignancy are best
treated with hysterectomy.>

Coagulopathy

Inherited bleeding disorders, especially von Willebrand dis-
ease (vWF), are identifiable in 5% to 24% of women with
HMB. Coagulopathy should be considered in women with
heavy, prolonged menses from an early reproductive age; a
history of frequent bruising, epistaxis, gum/dental bleed-
ing, postpartum hemorrhage, and severe surgical bleeding;
and a family history of these issues. Heavy menses may be
seen with factor deficiencies (factors VIII and IX are most
common, factors VII and XI are less frequent) and platelet
disorders. An acquired coagulopathy should be considered
in the setting of leukemia, aplastic anemia, renal or liver dis-
ease/failure, sepsis, and disseminated intravascular coag-
ulopathy and in women taking drugs that affect coagulation
or platelet function, such as NSAIDs and herbal remedies,
anticoagulants, and chemotherapeutic agents. 62

Evaluation should begin with a history to assess symptoms
and risk factors for a coagulopathy, followed by confirma-
tory testing. Evaluation for a suspected coagulopathy
should begin with a complete blood cell count or platelet
count for thrombocytopenia, prothrombin (prothrombin
time/international normalized ratio), activated partial
thromboplastin time followed by, when indicated, plasma
vWF antigen, plasma vWT activity (ristocetin cofactor ac-
tivity, vWEF:RCo and vWF collagen binding), factor VIII,
and other factor testing. Inherited coagulopathies and
HMB can be treated with factor replacement and desmo-
pressin acetate as well as hormone therapy as follows.40
Medical therapy for acquired coagulopathies with HMB
may include intravenous (IV) conjugated equine estrogens
(Premarin; Pfizer Inc) 25 mg every 4 to 6 hours for 24
hours, combined oral contraceptives (monophasic continu-
ous pills containing 35 mg of ethinyl estradiol) 3 times daily
for 7 days (then daily thereafter), or medroxyprogesterone
acetate 20 mg orally 3 times daily for 7 days (then daily for
3 weeks). 63

Tranexamic acid may be considered for acute AUB using
10 mg/kg IV (maximum of 600 mg per dose) or 1.3 g orally

3 times daily for 5 days. Intrauterine tamponade using a 26F
Foley catheter infused with 30 mL of saline solution may
control bleeding. In women treated with IV Premarin for
HMB, 72% had controlled bleeding; in women taking oral
contraceptive pills (OCPs) as above, 88% had controlled
bleeding compared with 76% using medroxyprogesterone
acetate. For chronic bleeding, NSAIDs, the 52-mg LNG
IUS, combined OCPs (monthly or extended cycle), proges-
tin therapy (oral, intramuscular, or subdermal), or tranex-
amic acid with menses may be useful. When medical thera-
pies fail for coagulopathies, endometrial ablation or hyster-

ectomy may be warranted after childbearing is completed.
64

Ovulatory Dysfunction

Opvulatory dysfunction includes not ovulating on a regular
basis or infrequently, which may lead to amenorrhea but
more likely results in irregular bleeding. Anovulation occurs
most commonly in the early reproductive years and later
perimenopausal years. Episodes of bleeding range from
light and infrequent for 2 or more months to episodes of
unpredictable and extreme HMB requiring intervention.?!

When HMB is associated with anovulation, the loss of lu-
teal progesterone results in persistent proliferative endome-
trium, which seems to be associated with reduced local lev-
els of prostaglandin F2a, a necessary factor for efficient en-
dometrial hemostasis. A different disorder, generally mani-
festing in the later reproductive years, can occur in ovula-
tory women: the luteal-out-of-phase event. These women
ovulate but recruit follicles eatly in the luteal phase, result-
ing in high circulating estradiol levels and associated HMB.
Although there is no identifiable cause, ovulatory dysfunc-
tion can occur with polycystic ovarian syndrome, obesity,
hypothyroidism, hyperprolactinemia, anorexia, extreme ex-
ercise, and significant weight loss. In women with AUB
consistent with ovulatory dysfunction, evaluation should be
directed toward identifying treatable causes, which may in-
clude thyroid function testing. Human chorionic gonado-
tropin, prolactin, and follicle-stimulating hormone testing
should be considered for prolonged amenorrhea in younger
women. Follicle-stimulating hormone levels can fluctuate
daily. In obese women, prolonged amenorrhea due to anov-
ulation and exposure to unopposed endogenous estrogen
increases the risk of EIN and endometrial cancer; consid-
eration for endometrial sampling/assessment is im-
portant.>

Endometrial Disorders

Endometrial disorders are due to primary dysfunction of
local endometrial hemostasis.3 Women present with pre-
dictable and cyclic menses suggestive of normal ovulation
but have HMB. Etiology is not completely defined, but
there are likely deficiencies in vasoconstriction (endothelin-
1, prostaglandin F2a) and excessive production of plasmin-
ogen, leading to accelerated lysis of clot. This latter phe-
nomenon may be improved using tranexamic acid given its
antifibrinolytic action. Other therapies for HMB include
NSAIDs, oral/ting or patch combined contraceptives (mo-
nophasic, monthly, or extended cycle), progestins (oral, in-
tramuscular, subdermal), the 52-mg LNG IUS, and
danazol, with surgical interventions such as endometrial ab-
lation or hysterectomy when warranted. %

In addition, endometrial inflammation or endometritis may
play a role, as seen in Chlamydia trachomatis or ureaplasma
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infections. Sources of infection are easily treated after cul-
tures with appropriate antibiotic regimens. °!

Iatrogenic

The most common iatrogenic causes of AUB are due to
hormone therapy such as OCPs or intramusculat, intrauter-
ine, or subdermal contraceptives, which can cause BTB.3
Corticosteroid-related drugs that may cause BTB are
GnRH agonists, aromatase inhibitors, SERMS, and
SPRMs. Systemic agents (ie, antidepressants) that contrib-
ute to disorders of ovulation, such as those that interfere
with dopamine metabolism or cause hyperprolactinemia,
may also lead to AUB. Anticoagulants (watfarin, heparin,
and direct oral anticoagulants) may cause HMB, prolonged
menses, and postmenopausal bleeding. Treatment may not
be necessary for minor BTB due to hormones. Break-
through bleeding may initially be seen when estrogen con-
taining OCPs are used in a continuous manner without in-
ert pills taken or in the first 4 to 6 months of OCP or LNG
TUS use; only reassurance may be required. Use of the sub-
dermal implant has more associated BTB than other hot-
monal contraceptives and may improve with low-dose es-
trogen when not contraindicated (oral estradiol 1 mg daily
for 10 days), short-course NSAIDs, or doxycycline 100 mg
twice daily for 10 days.
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