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Abstract

Abnormal uterine bleeding (AUB) is one of the most
common gynecological conditions presenting at urgent
care clinics. AUB before and after menopause is caused
mainly by benign conditions such as endometrial
polyps, intracavitary fibroids, hormonal disturbances,
or endometrial hyperplasia. Up to one-third of women
experience AUB in their life. AUB occurs most com-
monly at menarche and perimenopause and can neg-
atively affect aspects of a woman's physical, emotional,
sexual, and professional quality of life.

The International Federation of Gynecology and Ob-
stetrics (FIGO) uses the acronym PALM-COEIN to strat-
ify anatomically localizable pathology (PALM) from
those not distinguishable (COEIN). The majority of the
underlying pathology is benign; however, care must be
taken to exclude malignancy such as endometrial or
cervical cancer.

Ultrasound is the primary diagnostic imaging tool to
investigate AUB and is ideal for investigating and clas-
sifying AUB with the FIGO classification. The skill and
the experience of the ultrasound operator is of utmost
importance for a proper and accurate evaluation.

Ultrasound in urgent care medicine can facilitate
rapid diagnosis and immediate and appropriate deci-

sions regarding management—hence, reassuring pa-
tients of the findings and reducing unnecessary hospital
visits and related costs.

Introduction
bnormal uterine bleeding (AUB) is one of the most
Acommon gynecological conditions presenting at ur-
gent care clinics. As it is, most published studies focus
on the diagnosis of malignancy. However, AUB in
women before and after menopause is caused mainly
by benign conditions such as endometrial polyps, in-
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tracavitary fibroids, hormonal disturbances, or endo-
metrial hyperplasia.!

“The prevalence of AUB among
reproductive-aged women is difficult
to estimate because many women
do not seek treatment for their
symptoms.”

AUB is defined by changes in the menstruation cycle
involving the abnormal frequency, regularity, duration,
and volume of flow outside of pregnancy.

A “normal” menstrual cycle has a frequency of 24 to
38 days, with each period lasting 7 to 9 days and in-
volving 5 to 80 mL of blood loss. However, up to one-
third of women will experience AUB in their lifetime,
most often at menarche and perimenopause.! It can
negatively affect physical, emotional, sexual, and pro-
fessional aspects of the lives of women.

Terms such as oligomenorrhea, menorrhagia, and dys-
functional uterine bleeding are no longer used in favor of
simple terms to describe the nature of the abnormal
uterine bleeding, such as heavy menstrual bleeding, inter-
menstrual bleeding, and postmenopausal bleeding.

AUB can be divided into two categories: acute and
chronic AUB. Acute AUB is one that causes excessive
bleeding that requires immediate intervention to pre-
vent further blood loss. It can also occur on its own or
superimposed on chronic AUB. In this case irregular
menstrual bleeding has occurred in the previous 6
months.?

The management of AUB varies depending on the
patient’s age, chronicity, severity of bleeding, comor-
bidities, medications, and whether or not the patient is
pregnant. To make a diagnosis of the underlying pathol-
ogy and treat the patient appropriately, one has to know
the menstrual cycle and history of that patient.

This article focuses on the physiology of menstru-
ation, presents evidence-based information on the
causes of AUB in women, and how ultrasound can be
useful in determining the cause of the problem.

Basic Physiology
The menstrual cycle and ovulation constitute a complex
hormonal feedback mechanism regulated by the hypo-
thalamus, the pituitary, and the ovary.

The first half of the menstrual cycle is known as the
follicular phase. In this phase, the hypothalamus se-
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cretes gonadotropin-releasing hormone (GnRH) which
stimulates the pituitary to release both luteinizing hor-
mone (LH) and follicle-stimulating hormone (FSH).
These two hormones influence the ovary. Firstly, a dom-
inant follicle matures and secondly it secretes estrogen.
Estrogen stimulates the endometrium and the stroma
to grow and proliferate causing the endometrium to
thicken.

In about 36 hours, estrogen levels reach a threshold
level and a surge in LH occurs, causing a rupture of the
dominate follicle leading to ovulation.

This is the beginning of the second half of the men-
strual cycle, known as the luteal phase.

Under the influence of LH, the ruptured dominant
follicle cyst rapidly evolves into the corpus luteum,
which secretes progesterone. During this time, a preg-
nancy can occur. If no pregnancy occurs, after 14 days,
the corpus luteum involutes and progesterone levels
drop. When this happens, prostaglandin is released.
Prostaglandin causes vasospasm of the arteries feeding
the endometrium leading to enzymatic breakdown of
the functionalis layer of the endometrium. This break-
down leads to blood loss and sloughing, which make
up menstruation.

Any derangement of the structure of the uterus, such
as fibroids, polyps, adenomyosis, malignancy, and hy-
perplasia or derangements to the clotting pathways
such as coagulopathies and iatrogenically or disruption
of the hypothalamic-pituitary-ovarian axis can affect
menstruation and lead to abnormal uterine bleeding.

Epidemiology

The prevalence of AUB among reproductive-aged
women is difficult to estimate because many women
do not seek treatment for their symptoms. However,
internationally this is estimated to be anywhere from
3% to 30%, with higher incidence occurring around
menarche and perimenopause. Many studies are limited
to heavy menstrual bleeding. When considering irreg-
ular and intermenstrual bleeding the prevalence rises
to 35% or more.?

AUB is the fourth most-common reason for referral
from urgent care clinics to gynecological services, re-
sulting in a loss of more than $2,000 per patient per
year due to work absence and home management cost.*

Etiology
The International Federation of Gynecology and Ob-
stetrics (FIGO) classified the underlying etiologies of
AUB in the acronym PALM-COEIN.

PALM describes AUB based on structural factors, with
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each letter of the acronym indicating one of the etiol-
ogies of bleeding:

P: uterine polyp

A: adenomyosis

L: leiomyoma

M: precursor and malignant lesions of the uterus

body

One or more etiologies from the above list can con-
tribute to the patient’s AUB. At the same time, some of
these etiologies, such as endocervical polyp, endometrial
polyp, or leiomyomas, may be asymptomatic and not
the primary cause of the patient’s AUB.

The second portion of the acronym, COEIN, describes
AUB based on nonstructural factors. Each letter of the
acronym indicates one of the following etiologies of
bleeding:

C: coagulopathies

O: ovulatory dysfunction

E: endometrial dysfunction

I: iatrogenic

N: not yet classified

COEIN classifications are nonstructural factors that
are not measurable or visible by ultrasound. For this
reason, they are not covered in this article.

Ultrasound and Palm

The underlying causes of AUB in PALM are usually be-
nign pathologies, though these warrant investigation
to exclude other, more sinister underlying pathology.
Ultrasound can provide rapid, accurate diagnosis with
minimum invasiveness and cause for hospital visits,
which are often expensive and time-consuming.

P: Polyp

Endometrial polyps are an overgrowth of endometrial
glands and stroma that protrude out of the endometrium.
They can be sessile or pedunculated excrescences of en-
dometrial tissue. They may be found as a single lesion or
multiple lesions, filling the entire endometrial cavity.

Endometrial polyps may be seen in all ages. However,
they are most common between 40 and 50 years of
age. Their exact etiology is unknown. Polyps are associ-
ated with abnormal estrogen levels and other endome-
trial aromatase activity and genetic factors.

Ten percent of asymptomatic premenopausal women
have been shown to have endometrial polyps, com-
pared with 50% of premenopausal women with AUB.
Premenopausal women are less likely to have a malig-
nant endometrial polyp compared with postmeno-
pausal women.*

Polyps are considered benign and not regarded as a
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maijor risk for developing a carcinoma, although 0% to
13% have a risk of malignancy transformation.’

Malignancy in an endometrial polyp is associated with
the patient’s age and menopausal status.® The risk of ma-
lignancy in asymptomatic postmenopausal women is
1.5%); the risk increases to 4.5% in symptomatic post-
menopausal women.®

Endometrial abnormalities, including the development
of polyps, are associated with chronic tamoxifen therapy
and occur in 20% to 35% of women.”

Although the risk of malignancy is small, polyps are
often removed by hysteroscopic resection in both symp-
tomatic and asymptomatic women. Hysteroscopic re-
section is not without risk. A study over a 2.5-year
period showed that small endometrial polyps frequently
regressed, whereas larger polyps were more likely to
persist and were associated with the development of
abnormal bleeding.?

On transvaginal ultrasound (TVU), polyps may have
a varied appearance. They have nonspecific thickened
endometrium, a focal echogenic area within the endo-
metrium or occasionally present as a mass in the endo-
metrial cavity surrounded by fluid. They generally have
a homogeneous texture without disruption of the myo-
metrial-endometrial interface.

Using Doppler ultrasound, it may be possible to see
the pedicle that supplies blood to the polyp. The pedicle
is the polyp’s feeding vessel. The use of 3D TVU can
clearly visualize a polyp in the endometrium.

Polyp visualization will confirm the diagnosis, and
further tests such as saline infusion sonohysterography
(SIS) and hysteroscopy will not be necessary.! Occasio-
nally, problems may arise in distinguishing between
larger polyps and submucous fibroids. As ultrasound is
operator-dependent, experience is an essential element
to distinguish between the two.

“Adenomyosis may be focal
or diffuse and may coexist with
fibroids, which can make it
challenging to ascertain a
differential diagnosis.”

A: Adenomyosis

Adenomyosis is the presence of ectopic endometrial
glands and stroma in the myometrium. Adenomyosis
is found in women of reproductive age, most often in
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those having more than one child (multiparous).

Adenomyosis is thought to occur when uterine cu-
rettage, caesarean birth, termination of pregnancy, and
multiple parity occur, due to a disruption of the endo-
myometrial junction allowing infolding of the endo-
metrium with myometrial invasion.’

“For some women, newer medical
options may offer genuine effective
relief for both AUB and other
symptoms associated with
leiomyoma.”

Adenomyosis usually affects the inner third of the
endometrium and rarely affects the cervix.

Adenomyosis is also associated with exposure of es-
trogen and tamoxifen with increasing age.’

At cellular level, adenomyosis may occur due to dam-
age of the endomyometrial junction caused by matrix
metalloproteinases, cyclo-oxygenase enzymes, vascular
endothelial growth factor, and stem cell progenitors.
The use of biomarkers has been explored in research
settings for diagnosis of adenomyosis; however, no bio-
markers have yet been adapted for clinical use.!°

It is still unclear how adenomyosis is related to AUB.
Adenomyosis may be both focal or diffuse and may co-
exist with fibroids, which can make it challenging to
ascertain a differential diagnosis. Histological confir-
mation of adenomyosis may differ from 5% to 70%.”

The modality of choice for the diagnosis of adeno-
myosis is TVU. On TVU, adenomyosis may appear nod-
ular with circumscribed aggregates or diffuse with foci
scattered throughout the myometrium with hypoechoeic
areas, heterogeneous myometrial echotexture, asymmet-
ric uterine enlargement, and subendometrial cysts.

3DTVU may improve the sensitivity when the junc-
tional zone is poorly defined. Ultrasound is dependent
on the skill of the operator and the presentation of the
patient’s anatomy, which play a very important role in
diagnosis. MRl is also useful in diagnosis of adenomyosis
and has slightly higher accuracy than TVU.!!

L: Leiomyoma

Leiomyoma, also known as fibroids or myoma, represent

the most common tumor in women. By the age of 50,

almost 70% of White women and more than 80% of

Black women will have developed at least one fibroid.
Most women have no symptoms. Others may have
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discomfort and pressure symptoms, typically urinary.

With large fibroids, compression of the renal tract
and pelvic vasculature may occur, leading to renal func-
tion impairment and venous thromboembolism. Fi-
broids are associated with subfertility, miscarriage, pre-
term labor, and obstruction of labor.!?

Many women who present to urgent care with AUB
are associated with iron-deficiency anemia. Thirty per-
cent of patients with leiomyoma will require treatment
because of the presence of symptoms, including AUB.!?
Treatment can be use of medication or a surgical ap-
proach. Surgical treatment should be considered when
clinical treatment does not help.!

The path and type of treatment approach depend on
the number, location, and size of the leiomyoma and
the desire for conception. For those women whose ev-
eryday life is disrupted by the symptoms caused by leio-
myomas, hysterectomy remains a leading indicator for
treatment. For others, newer medical options may offer
genuine effective relief for both AUB and other symp-
toms associated with leiomyoma.’s In the U.S,, it is es-
timated that the annual direct treatment costs and in-
direct costs from lost working hours as a result of
leiomyomas is $4.1 to $9.4 billion and $1.55 to $17.2
billion, respectively.!¢

The mechanisms of AUB and leiomyomas are not
completely understood. The prevalence of leiomyomas
is high in women with AUB, while other women may
have entirely normal bleeding patterns.

It is theorized that leiomyoma increases the endo-
metrial surface area, leading it to become fragile, and
the engorged vasculature in the perimyoma area results
in increased flow along these enlarged vessels which
may overcome platelet action.!” Other studies have
sought to associate leiomyomas and the complex cel-
lular and molecular changes in angiogenesis, alteration
in vascoactive substrates, and growth factors, as well as
alteration on coagulation.!®

Currently, it is believed that leiomyomas have a field
change within the uterine cavity rather than limited to
regions overlying the leiomyoma(s) which may have
an impact on endometrial receptivity, implantation and
AUB.Y

Due to their smooth muscle and varying degree of
connective tissue, leiomyomas appear on ultrasound
as a well-defined, heterogeneous, or hypoechoeic mass.
The mass may have cystic areas if the leiomyoma is de-
generating. In postmenopausal women, leiomyomas
are often seen having calcifications.

Ultrasound is the modality of choice for diagnosing
fibroids and their calcifications with regards to size,
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number, and location. TVU has 100% sensitivity and
94% specificity in the diagnosis of leiomyomas.!? FIGO
has developed a subclassification of leiomyomas ac-
cording to their size, number, and location in the uterus
(Table 1).

It may be difficult to differentiate between endome-
trial polyps and submucosal leiomyomas. This can be
avoided by performing the ultrasound examination in
the proliferative phase rather than in the secretory phase
of the menstrual cycle. In cases when the leiomyomas
are large, a transabdominal ultrasound examination
should be performed to ascertain the exact size and lo-
cation of the mass.

M: Malignancy

One of the most common gynecological malignancies
in the Western world is endometrial cancer. Historically,
endometrial cancer has rarely occurred in premenopau-
sal women. However, increase in obesity and metabolic
syndrome led to a marked increase in an endocrine-
driven subset of endometrial malignancy. More than
90% of uterine cancers occur in the endometrium.?

Endometrial cancer is the fourth most common
cancer in women in the U.S. In 2021, an estimated
66,570 women were diagnosed with uterine endome-
trial cancer, causing 12,940 deaths in the U.S.2! Ninety
percent of women with endometrial cancer have AUB.
At the same time, it is good to realize that AUB is a
common symptom of many benign diseases, and only
1% to 2% of premenopausal women and 9% of post-
menopausal women have indicated the presence of en-
dometrial cancer.?2%

About 5% of women seeking help in primary care
medicine have postmenopausal bleeding (PMB). The
majority of these women have benign findings, and
the cause is usually genital tract atrophy. However, 9%

Table 1. FIGO Classification System of Leiomyoma

Location in the Uterus

o | Pedunculated intracavitary

Submucosal 1 | <50% intramural

2 | »50% intramural

Contacts endometrium;

3 | 100% intramural
4 | Intramural

Other 5 Subserosal »50% intramural
6 | Subserosal <50% intramural
7 | Subserosal pendunculated
8 | Other (eg, cervical, parasitic)

will have primary or secondary malignancy. Eighty per-
cent of these women will have endometrial cancer. The
risk of having endometrial cancer with PMB increases
with age. At the age of 50 it is 1%; by age 80 it increases
to 25%.%

TVU is the first modality of choice to investigate
women with PMB. A cutoff of 8 mm or above for endo-
metrial thickness is considered to be abnormal, with
further tests such as hysteroscopy and endometrial bi-
opsy required to rule out endometrium cancer. Endo-
metrium thickness of <2 is associated with endometrial
atrophy.? Ten percent of the pretest women with PMB
will have their probability reduced to 1% following
normal TVU. Fluid in the endometrium cavity is con-
sider of no significance.?*

Cervical cancer may be considered when there is per-
sistent intermenstrual bleeding. This is especially important
for women who do not undergo screening of Papanicolaou
(PAP) test or human papillomavirus (HPV) test.

The second most frequent gynecological malignancy

Figure 1. Ultrasound images of cervical cancer, a) Longitudinal image revealing cervical cancer, b) 3D TVU showing
the size of the cervical cancer, ) 3D TVU color Doppler demonstrating the high blood flow in the cervical cancer.
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worldwide is cervical cancer.? Effective ultrasound dep-
ends on the experience of well-trained operators for ac-
curate diagnosis. Ultrasound may provide highly accu-
rate information on detecting tumor presence and
evaluation of local tumor extent.?” This can be done by
TVU (see Figure 1a). Using 3D TVU, one can measure
the volume of a tumour quite accurately?® (see Figure
1b). 3D TVU colour Doppler may be used to demon-
strate the high vascularization of the cervix tumour
(see Figure 1c).

Another cause of AUB may be uterine sarcoma. Ultra-
sound is not the ideal modality for the diagnosis of ute-
rine sarcoma. Although it is said that uterine sarcomas
are rare, one woman per 340 in the U.S. is reported to
have leiomyosarcoma unexpectedly diagnosed following
surgery for anticipated “benign” leiomyomas.?

Age is associated with increased risk of developing leio-
myosarcoma. In women under the age of 30 years, risk
is estimated to be less than one in 500, compared with
one in 98 among women in the age range of 75-79 years.?

Other risk factors for uterine leiomyosarcoma include
the long-term use of tamoxifen, previous pelvic radia-
tion therapy, and rare inherited disorders such as he-
reditary leiomyomatosis and renal cell carcinoma
(HLRCC).*® Contrary to the belief that a rapidly enlarged
uterus would raise suspicion of malignancy, this is no
longer held to be true. Benign fibroids may grow rapidly,
and sarcomas grow slowly.?!

Conclusion

AUB is one of the common presentations among women
visiting urgent care. Most of the underlying pathology is
benign, but care must be taken to exclude malignancy
such as endometrial or cervical cancer. Ultrasound (TA,
TV, DTV and 3DTV) is the primary diagnostic tool to in-
vestigate AUB and is ideal for investigating the FIGO
classification of AUB, the PALM-COEIN. Skills and ex-
perience of the ultrasound operator are of utmost im-
portance.

Ultrasound in urgent care medicine can facilitate rapid
diagnosis and management, hence, reassuring the pa-
tients of the findings and reducing unnecessary hospital
visits and costs. By determining or eliminating the cause
the of AUB, the patient can be adequately counseled
and referral to the appropriate specialist. B
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