Abnormal Uterine
Bleeding

Sonia Elguero, Bansari Patel, and William W. Hurd

8.1 Introduction - 142

8.2 Diagnostic Criteria — 142

8.3 Prevalence - 143

8.4 Normal Menstruation - 143

8.5 Dysfunctional Uterine Bleeding - 143

8.6 Abnormal Uterine Bleeding Caused
by Uterine Conditions - 143

8.7 Pregnancy - 144

8.8 Uterine Pathology - 144

8.9 Infection - 144

8.10 Neoplasms - 144

8.11 Leiomyomas - 145

8.12  Adenomyosis - 145

8.13  Endometrial Polyps - 145

8.14  Endometrial Hyperplasia - 145
8.15 Endometrial Cancer - 145
8.16  Endocervical Polyps - 146

8.17 Cervical Cancer - 146

© Springer International Publishing AG 2017
T. Falcone, W.W. Hurd (eds.), Clinical Reproductive Medicine and Surgery,
DOI 10.1007/978-3-319-52210-4_8



8.18

8.19
8.20
8.21
8.22
8.23
8.24
8.25
8.26
8.27
8.28
8.29
8.30
8.31
8.32
8.33
8.34
8.35
8.36
8.37
8.38

8.39

8.39.1
8.39.2
8.39.3
8.39.4

Abnormal Uterine Bleeding Unrelated
to Uterine Pathology - 146

Exogenous Hormones - 147

Hormone Contraceptives — 147

Ovulation Defects — 147

Normal Menstruation - 147

Oligo- and Anovulation - 147

Mechanism of Anovulatory Bleeding - 148
Polycystic Ovary Syndrome - 148
Systemic Diseases that can Mimic PCOS - 148
Endometrial Atrophy - 149

Coagulopathy - 149

Hereditary Bleeding Disorders - 149
Acquired Bleeding Disorders - 150
Anticoagulant Therapy - 150

Clinical Evaluation of AUB - 150

History — 150

Pregnancy -150

Characterization of Bleeding - 150
Physical Examination — 151

Laboratory Testing - 151

Hemostatic Disorders - 153

Malignancies and Premalignancies - 153
Endometrial Biopsy - 153

Imaging and Hysteroscopy - 153
Transvaginal Ultrasonography - 153

Office Hysteroscopy — 154



8.40

8.41

8.42

8.43
8.44

8.45

8.46

8.47
8.48
8.49
8.50
8.51
8.52
8.53

8.54

8.55
8.56
8.57

8.58

Management of AUB Unrelated to Pregnancy
or Uterine Pathology - 154

Anovulatory Bleeding - 154

Hemodynamic Stabilization and Initial
Evaluation - 154

Dilation and Curettage - 155
Intravenous Estrogen Therapy - 155

Oral High-Dose Combined Hormonal
Therapy - 155

Women at Increased Risk for Cardiovascular
Disease or Venous Thrombosis — 155

Women with a Coagulopathy - 156
Long-Term Treatment of AUB - 156
Endometrial Synchronization - 156
Antibiotics for Subclinical Endometritis - 156
Ovulation Induction - 156

Oral Contraceptives - 157

Progestins - 157

Levonorgestrel-Containing Intrauterine
Device - 157

GnRH Analogues - 157

Tranexamic Acid - 158

Nonsteroidal Antiinflammatory Drugs - 158
Surgical Treatment - 158

References - 158



142 S. Elguero et al.

8.1 Introduction

Abnormal uterine bleeding (AUB) is a common
clinical problem, and is a cause of significant pub-
lic health concern as it impairs quality of life by
creating significant physical, emotional, sexual,
social, and financial burdens [1-3].

A broad definition of AUB includes any uter-
ine bleeding that occurs outside the parameters of
normal menstruation during the reproductive
years. Specifically, AUB is a term utilized to
describe a spectrum of symptoms, including
heavy menstrual bleeding (HMB), intermenstrual
bleeding, and a combination of both heavy and
prolonged menstrual bleeding. This terminology
was established by the International Federation of
Gynecology and Obstetrics (FIGO) Menstrual
Disorders Working Group in 2011 and has since
been adopted worldwide [4]. It includes bleeding
originating from either the uterine fundus or cer-
vix and does not include bleeding that originates
in the lower genital tract.

It is important for gynecologists to develop a
safe and cost-effective approach to the diagnosis
and management of AUB. The most expedient
methods for evaluation and treatment are depen-
dent on understanding the various causes of AUB
and the corresponding presenting symptoms.

mm (Clinical Case

A 37 -year-old GO PO presents to her
gynecologist’s office with profuse vaginal
bleeding that began the prior evening. Her
gynecologic history is significant for a
diagnosis of polycystic ovary syndrome
(PCOS) and only 3-4 menses per year. She is
not using a contraceptive method but has
been unable to get pregnant for 3 years and
is not currently pregnant. Her vital signs are
stable and she has no symptoms other than
bleeding. Her pelvic exam reveals clots in the
vagina and blood actively coming from a
normal appearing cervix. Her bimanual
examination is difficult because of her
obesity, but does not reveal uterine or
adnexal masses or tenderness. Pelvic
ultrasound shows a normal size anteverted
uterus with a 16 mm endometrial stripe and
what appear to be clots in the uterine cavity.
Laboratory evaluation includes a negative

blood hCG, white blood cell count of 9500
per mcL, hemoglobin of 8.8 g/dL, and
platelet count of 250,000 per mcL. Other
laboratory results are pending.

8.2 Diagnostic Criteria

AUB is broadly defined as any uterine bleeding that
occurs outside the parameters of normal menstrua-
tion during the reproductive years. It includes
bleeding originating from either the uterine fundus
or cervix and does not include bleeding that origi-
nates in the lower genital tract (i.e., the vagina or
vulva). However, these causes can be difficult to dis-
tinguish clinically. Therefore, both of these origins
should be considered in all patients presenting with
bleeding from the uterus. It can be further charac-
terized in terms of volume, duration, frequency,
and regularity. AUB can be classified as acute or
chronic. Chronic abnormal uterine bleeding is
bleeding that has occurred for at least 6 months.

The terms “menorrhagia” and “metrorrhagia”
have now been replaced by more descriptive
terms, including “heavy menstrual bleeding” and
“intermenstrual bleeding” A new classification
system is also being used to classify AUB accord-
ing to the etiology [4]. The acronym PALM
COEIN classifies the causes of AUB into struc-
tural abnormalities and nonstructural abnormali-
ties (@ Table 8.1).

B Table 8.1 PALM COEIN classification for
abnormal uterine bleeding (AUB)
PALM (structural)

Polyp

Adenomyosis

Leiomyoma

Malignancy and hyperplasia
COEIN (non-structural)
Coagulopathy

Ovulatory dysfunction
Endometrial

latrogenic

Not yet classified
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Abnormal bleeding can occur during child-
hood, the reproductive years, and after meno-
pause. Since the differential diagnoses and
corresponding diagnostic approaches are mark-
edly different during these time periods, AUB in
women before and after the reproductive years is
considered separately in » Chaps. 4 and 10.

8.3 Prevalence

AUB accounts for approximately 30% of all gyne-
cology visits [5]. Despite its frequency, AUB is a
difficult diagnostic and therapeutic challenge and
accounts for more than half of all hysterectomies
performed in the USA. Approximately 20% of
hysterectomy specimens removed for AUB have
no visible pathology [6]. This suggests that many
cases of AUB are potentially treatable using hor-
monal therapy or other systemic or local treat-
ment modalities.

8.4 Normal Menstruation

A solid understanding of the normal menstrual
cycle is essential to effectively evaluate and treat
women with irregularities. The concept of nor-
mal menstruation is somewhat subjective and
often varies between individual women and cer-
tainly between cultures. The normal menstrual
cycle occurs over a span of 4.5-8 days every
24-38 days, with cycle-to-cycle variation over
12 months of £2 to 20 days [4]. Normal menstru-
ation should not cause severe pain or include pas-
sage of large clots.

Peri-menarchal (age <20) and peri-menopausal
(age >40) stages have tremendous cycle length
variation as these age ranges have the highest prev-
alence of anovulatory cycles [7].

The total amount of blood lost during a nor-
mal menstrual period has been estimated to
average 30 mL and should be <80 mL. In most
women, 90% of all blood loss per cycle occurs
within the first 3 days of menstruation [8].
However, menstrual blood loss is difficult to esti-
mate clinically, because much of the menstrual
effluent is dissolved endometrium [9]. If the
patient is changing pads or tampons more than
once per hour, this is considered to be outside the
parameters of normal menstruation.
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The different bleeding patterns of AUB often
give hints to the etiology and can be used to guide
the appropriate diagnostic work-up. Due to the
marked variation in presentation and the possible
existence of multiple causes of bleeding, presenta-
tion alone cannot be used to clinically exclude
common conditions.

8.5 Dysfunctional Uterine

Bleeding

Dysfunctional uterine bleeding (DUB) is a term
that refers to excessive uterine bleeding in cases in
which no uterine pathology can be identified and
is therefore a diagnosis of exclusion [10]. Due to
the development of a greater understanding of
AUB and the availability of more sophisticated
diagnostic techniques, this term is less frequently
used today.

In many cases that would have been referred
to as DUB in the past, modern diagnostic tech-
niques identify either uterine or systemic pathol-
ogies that (1) result in anovulation (e.g.,
hypothyroidism), (2) result from anovulation
(e.g., endometrial hyperplasia or carcinoma), or
(3) coexists with anovulatory bleeding but may
or may not be causal (e.g., leiomyomata).
Bleeding unrelated to uterine pathology can usu-
ally be determined to be a result of chronic
anovulation (polycystic ovary syndrome [PCOS]
and related conditions), exogenous steroid hor-
mones (contraceptives or hormone replacement
therapy), or hemostatic disorders (e.g., von
Willebrand disease).

Treatment is most likely to be effective when
specific causes of AUB can be identified. Since the
term “DUB” is used to refer to widely divergent
causes of AUB, a national consensus group recently
concluded that this term is unlikely to improve
diagnosis or treatment and thus no longer has any
usefulness in clinical medicine [11].

8.6 Abnormal Uterine Bleeding

Caused by Uterine Conditions

AUB can be grouped according to the basic
pathophysiology of the various etiologies. The
clinician must keep in mind that any individual
patient can simultaneously have more than one
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D Table 8.2 Common uterine conditions
associated with AUB

Pregnancy

Early normal pregnancy
Spontaneous abortion
Ectopic pregnancy
Gestational trophoblastic disease
Infection

Pelvic inflammatory disease
Endometritis

Cervicitis

Neoplasms

Benign

Leiomyoma

Endometrial polyps
Endocervical polyps
Malignant

Endometrial carcinoma
Cervical carcinoma

Adenomyosis

cause of uterine bleeding (@ Table 8.2). Therefore,
the work-up should include an appropriate eval-
uation encompassing both likely and serious ana-
tomic and systemic etiologies.

8.7 Pregnancy

It is important to exclude pregnancy in every case
of AUB in a reproductive-aged woman, no matter
how obvious any alternative diagnosis may be.
Pregnancies are the most common cause of AUB
in the reproductive age group, including normal
pregnancies, spontaneous abortions, ectopic preg-
nancies, and gestational trophoblastic disease.
First-trimester bleeding occurs in up to 25% of
all pregnancies and is associated with an increased
risk of many common complications [12]. In
approximately half of these cases, bleeding will be
an early symptom of impending spontaneous abor-
tion, whereas the remaining half will ultimately
prove to have a viable pregnancy. Ectopic

pregnancies currently make up 2% of all pregnan-
cies and commonly present with AUB as one of the
presenting symptoms [13]. Gestational trophoblas-
tic disease is another pregnancy-related problem
that presents as AUB in >80% of cases [14].

8.8 Uterine Pathology

It is a priority for gynecologists to precisely iden-
tify uterine pathology that might contribute to
uterine bleeding. Most of these diagnoses can be
determined to be related to infection and neo-
plasm. Additionally, a common uterine pathology
related to AUB is adenomyosis.

8.9 Infection

Infection, in the form of endometritis, is an
under-recognized cause of AUB and is often the
basis of what appears to be AUB. In obvious cases
of pelvic inflammatory disease, approximately
40% of patients will present with vaginal bleeding
[15]. However, subclinical endometritis can also
result in AUB.

Chronic endometritis was diagnosed in the
past only when plasma cells were found on endo-
metrial biopsy. More recent studies have shown
an association between AUB and endometritis
that manifests only as reactive changes in the sur-
face endometrium and not in association with the
presence of a particular type of inflammatory cell
[16]. Other studies have verified that subclinical
endometritis is a common finding in patients
diagnosed with AUB and can be related to any of
a number of different pathogens [17].

Cervicitis is another commonly recognized
cause of AUB and is characterized by postcoital
spotting. Postcoital bleeding is the most common
presenting symptom in women found to have
Chlamydia infections [18]. In addition to com-
mon sexually transmitted diseases (i.e., chlamydia
and gonorrhea), other vaginal flora and patho-
gens can also cause cervicitis [19].

8.10 Neoplasms

AUB can be a presenting symptom for gyneco-
logic neoplasms involving the cervix, uterine fun-
dus, or ovaries. These neoplasms can be benign
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(e.g., endometrial or endocervical polyps, leio-
myoma) or malignant (e.g., endometrial or cervi-
cal carcinoma). Focal intracavitary lesions
account for up to 40% of cases of AUB [20].
Neoplasms of the ovary can indirectly cause irreg-
ular bleeding by interfering with ovulation, as dis-
cussed below. Some of the most common
neoplasms known to cause AUB are reviewed
below.

8.11 Leiomyomas

These benign tumors of the myometrium are
remarkably common and by age 50 can be found
in almost 70% of white women and >80% of black
women upon ultrasonographic examination [21].
Many of these leiomyomas are subclinical, and
estimates of symptomatic leilomyomas range from
20-40%.

Submucosal and intracavitary leiomyomas
that distort the uterine cavity are most likely to
result in menorrhagia, presumably because of a
direct effect on the adjacent endometrium. Large
intramural leiomyomas can sometimes result in
menorrhagia. However, the majority of leiomyo-
mas that are intramural, subserosal, or peduncu-
lated on the external uterine surface are not
associated with AUB.

8.12 Adenomyosis

This benign condition involves the invasion of
endometrium into the myometrium. Microscopic
examination of the uterus reveals endometrial
glands and stroma deep within the endometrium
surrounded by hypertrophic and hyperplastic
myometrium. This histopathologic diagnosis is
found in over 60% of hysterectomy specimens
[22]. Clinically, two-thirds of patients with adeno-
myosis will complain of menorrhagia and dys-
menorrhea, and pelvic examination usually
reveals a diffusely enlarged and tender uterus.

Diagnostic tests that help suggest the diagnosis
of adenomyosis include both transvaginal ultraso-
nography and magnetic resonance imaging. The
sensitivity for ultrasonography approaches 50%,
and the sensitivity of MRI ranges from 80 to 100%
[22]. Perhaps in the future, there will be more
effective diagnostic testing for adenomyosis and
treatments other than hysterectomy.
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8.13 Endometrial Polyps

Endometrial polyps are localized overgrowths of
the endometrium that project into the uterine
cavity. These polyps may be broad-based (sessile)
or pedunculated. Endometrial polyps are com-
mon in both pre- and postmenopausal women
and are found in at least 20% of women undergo-
ing hysteroscopy or hysterectomy [23]. The inci-
dence of these polyps rises steadily with increasing
age, peaks in the fifth decade of life, and gradually
declines after menopause.

In premenopausal women complaining of
AUB, studies have shown that from 5 to 33% will
be found to have endometrial polyps [24].
Endometrial polyps are commonly found in
patients with a long history of anovulatory bleed-
ing, suggesting that polyps may be the result of
chronic anovulation in some women. Polyps can
also be found in women complaining of post-
menstrual spotting or bleeding in ovulatory cycles
or during cyclic hormonal therapy. Endometrial
polyps in premenopausal women are almost
always benign [23]. However, the risk of endome-
trial malignancy increases with age, and one study
reported the risk of malignancy in polyps in
women >65 years old was >50%.

8.14 Endometrial Hyperplasia

It is unlikely that endometrial hyperplasia causes
AUB. However, this condition is most often found
in premenopausal women with AUB with pro-
longed anovulation [25]. Although endometrial
hyperplasia is not in itself a health risk, it is both
a precursor to and marker for concurrent endo-
metrial cancer, particularly in the presence of

atypia.

8.15 Endometrial Cancer

The single most important disease to identify
early in the evaluation of a peri- or postmeno-
pausal woman with AUB is endometrial cancer.
Approximately 20% of endometrial cancer is
diagnosed in women before menopause and 5%
before the age of 40 years [26]. After the meno-
pause, approximately 10% of women with AUB
will be found to have endometrial cancer, and the
incidence rises with each decade of life thereafter.
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8.16 Endocervical Polyps

These soft, fleshy growths originate from the
mucosal surface of the endocervical canal. They
usually arise from a stalk and protrude through
the cervical os, although some may be broad-
based. They usually range in size from 3 to 20 mm,
but occasionally can be larger.

Endocervical polyps are known to be more fre-
quent in women on oral contraceptives and with
chronic cervicitis; however, the etiology remains
unclear. Microscopically, endocervical polyps con-
sist of a vascular core surrounded by a glandular
mucous membrane and may be covered completely
or partially with stratified squamous epithelium. In
some polyps, the connective tissue core may be
relatively fibrous. Endocervical polyps removed
from women taking oral contraceptives often show
a pattern of microglandular hyperplasia [27].

Endocervical polyps are relatively common in
sexually active women, but are rare before men-
arche. Many endocervical polyps are asymptom-
atic and are discovered incidentally on visual
examination of the cervix. In other instances,
these polyps can manifest as intermenstrual and/
or postcoital spotting.

8.17 Cervical Cancer

Cervical dysplasia can be found in up to 17% of
women presenting with postcoital spotting, and 4%
will have invasive cancer [28]. In the absence of a vis-
ible lesion, Papanicolaou smears and colposcopy (if
indicated) are important diagnostic tools. In the
presence of a visible cervical lesion, it is critical to
biopsy the lesion to confirm the clinical diagnosis.

8.18 Abnormal Uterine Bleeding
Unrelated to Uterine Pathology

Many women experience heavy or irregular men-
strual bleeding that is not caused by an underly-
ing condition of the uterus. Anovulatory bleeding
is one of the most common underlying causes;
however, a number of other unrelated causes,
such as exogenous hormones and bleeding disor-
ders, must also be considered (@ Table 8.3).

O Table 8.3 Causes of AUB unrelated to
pregnancy or uterine pathology
Exogenous hormones

Hormone contraceptives

Hormone replacement therapy

Ovulation defects

Physiologic oligo-ovulation
Perimenarchal

Perimenopasual

Polycystic ovary syndrome
Hyperandrogenic states

Congenital adrenal hyperplasia, adult-onset
Cushing’s syndrome

Ovarian and adrenal tumors

Systemic diseases that interfere with
ovulation

Hypothyroidism

Hyperprolactinemia

Renal failure

Liver disease

Endometrial atrophy

Menopause

Premature ovarian failure
Hypogonadotropic hypogonadism
Exogenous progestins
Hyperandrogenemia

Coagulopathy

Hereditary bleeding disorders

Von Willebrand disease

Disorders of platelet function and fibrinolysis
Acquired bleeding abnormalities
Idiopathic thrombocytopenic purpura
Leukemia

Aplastic anemia

Anticoagulation therapy
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8.19 Exogenous Hormones

Hormonal therapy is one of the most common
causes of AUB. Specifically, irregular bleeding is
the most common symptom of women receiving
contraceptive therapy and hormone replacement
therapy (see » Chap. 10) and the most common
reason for discontinuation of these therapies.

8.20 Hormone Contraceptives

Approximately ten million women in the USA
use some type of hormone contraception, includ-
ing combination oral contraceptives, progestin-
only pills, depot medroxyprogesterone acetate
injections, progestin-containing intrauterine
devices, subdermal levonorgestrel implants,
transdermal combination hormone patches, and
intravaginal rings. In addition to being a common
reason to visit primary care physicians and gyne-
cologists, AUB is the major reason for contracep-
tion discontinuation and subsequent unplanned
pregnancy.

During the first 3 months of combination oral
contraceptive use, as many as one-third of women
will experience AUB. For the vast majority of
women, the most effective treatment approach is
patient reassurance and watchful waiting. As the
uterus adapts to the new regimen of hormonal
exposure, the monthly withdrawal bleeding
becomes regular, lighter, and less painful than
natural menstruation in most women.

If abnormal bleeding persists beyond
3 months while a patient is on hormonal contra-
ceptives, other common causes should be
excluded. In young, sexually active women, sexu-
ally transmitted diseases should be excluded,
because in one study, almost one-third of women
on oral contraceptives who experienced abnor-
mal bleeding were found to have otherwise
asymptomatic Chlamydia trachomatis infections
[29]. If no cause for AUB other than hormonal
therapy is found, treatment options include the
use of supplemental estrogen or changing to an
oral contraceptive with a different formulation
that has a different progestin or higher estrogen
content.
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Women using progestin-only contraceptives
have a greater risk of continued AUB than those
using combined oral contraceptives. Prolonged
exposure to progestins results in a microscopic
condition sometimes called “pseudoatrophy” (see
the section on Endometrial Atrophy). When reas-
surance is not sufficient, administration of sup-
plemental estrogen during these bleeding episodes
is sometimes useful.

8.21 Ovulation Defects

Abnormal or absent ovulation is a common cause
of AUB during the reproductive years. A brief
description of normal menstrual physiology
(which is covered in depth in Chap. 1) is useful in
understanding anovulation as an underlying
cause of AUB.

8.22 Normal Menstruation

Each month, the endometrium of normally ovu-
lating women is exposed to physiologic levels of
estradiol (50-250 pg/mL), accompanied in the
last 14 days of each cycle by progesterone (mid-
luteal phase >12 nmol/L). The result is a structur-
ally stable endometrium 5-20-mm thick as
measured by transvaginal ultrasound.

Withdrawal of progesterone and estrogen
results in menstruation, which involves the break-
down and uniform shedding of much of the func-
tional layer of the endometrium, which is
enzymatically dissolved by matrix metallopro-
teinases [30]. Normal menses occur every
28 £ 7 days, with duration of flow of 4 + 2 days,
and a blood loss of 40 + 40 mL [31]. Hemostasis is
achieved by a combination of vasoconstriction of
the spiral arterioles and normal coagulation
mechanisms.

8.23 Oligo- and Anovulation

Irregularity or absence of ovulation is common
among reproductive-aged women not using hor-
monal contraception. In the perimenarchal years,
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adolescents often have anovulatory cycles as part
of the maturation process, but only occasionally
do they complain of clinically significant AUB. In
the perimenopausal years, anovulatory cycles
again become more common for many women.
These episodes of endometrial exposure to unop-
posed estrogen increase the risk of not only AUB
but also endometrial hyperplasia and endometrial
cancer. During the intervening years, both chronic
and intermittent intervals of anovulation can
occur, usually as a result of a treatable underlying
condition.

8.24 Mechanism of Anovulatory
Bleeding

Anovulation results in AUB as a result of
chronic exposure of the endometrium to estro-
gen, without the effect of cyclic exposure to
postovulatory progesterone. Endometrium that
is exposed to unopposed estrogen becomes
abnormally thickened and structurally incom-
petent. The result is asynchronous shedding of
portions of the endometrium unaccompanied
by vasoconstriction.

The bleeding associated with unopposed
estrogen exposure is usually heavy. Since the
blood has not been lysed by endometrial enzymes,
blood clots are often passed, resulting in increased
menstrual cramping in many women. Prolonged
periods of bleeding also appear to predispose to
subclinical endometritis, which can further exac-
erbate bleeding, and is often unresponsive to hor-
monal therapy.

8.25 Polycystic Ovary Syndrome

The most common cause of chronic anovulation is a
disorder that can present with a constellation of
symptoms and is referred to as PCOS (see » Chap. 8).
PCOS is a heterogeneous endocrine and meta-
bolic disorder that affects 6-10% of reproductive
age women [32]. This syndrome is diagnosed
when a woman without an underlying condition
is found to have two out of the following three cri-
teria: (1) oligo- or anovulation, (2) clinical and/or
biochemical evidence of hyperandrogenemia, and
(3) polycystic ovaries [33]. These women have cir-
culating estrogen levels in the normal range, but
anovulatory progesterone levels.

PCOS is believed to result from insulin resis-
tance in many women [32]. In today’s culture,
insulin resistance is often the result of obesity.
However, only 70% of women with PCOS are
obese [33]. Insulin resistance will be found in
approximately 75% of women with PCOS who are
obese, but <40% of those who are not obese [34].

The mechanism whereby insulin resistance
results in PCOS is intriguing [35]. Insulin
increases production of androgens by both the
ovaries (primarily androstenedione and testoster-
one) and adrenal gland (primarily dehydroepian-
drosterone). In the ovary, insulin increases
androgen secretion by both theca cells, which are
LH-dependent, and ovarian stroma cells. These
increased androgens contribute to hirsutism and
may contribute to the increased body mass often
seen in PCOS patients. These androgens can be
aromatized peripherally in both fat and muscle to
estrogen (primarily estrone), which acts on the
pituitary to increase secretion of LH, which in
turn stimulates the ovaries to secrete more andro-
gens in concert with insulin. The positive-
feedback loop that results is believed to be the
cause of many cases of PCOS. The accuracy of
this interpretation is supported by the observa-
tion that in many overweight patients, either
weight loss or the use of an insulin-sensitizing
agent (e.g., metformin) will simultaneously
improve insulin resistance and restore regular
ovulatory cycles [35].

8.26 Systemic Diseases that can
Mimic PCOS

Some patients that are oligo- or anovulatory can
have an underlying systemic disease, which makes
these patients clinically indistinguishable from
PCOS. Although some diseases can be detected
with appropriate testing, not all of these systemic
conditions can be treated such that the symptoms
completely resolve.

Conditions that result in signs and symptoms
identical to PCOS can be divided into two groups.
The first group includes conditions that cause
hyperandrogenemia, which in turn can interfere
with ovulation and result in a clinical picture iden-
tical to PCOS [36]. These include adult-onset con-
genital adrenal hyperplasia, Cushings syndrome
and disease, and androgen-secreting neoplasms of
the ovary or adrenal gland. Adult-onset congenital
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adrenal hyperplasia should be suspected when-
ever PCOS symptoms occur simultaneously with
menarche. Cushings and androgen-secreting
tumors should be suspected when hyperan-
drogenism and ovulation dysfunction present rap-
idly in a woman with previously normal menstrual
cycles.

The second group consists of any systemic
condition that can interrupt ovulation. Both
hypothyroidism and hyperprolactinemia are rela-
tively common conditions that can have no other
symptoms other than interfering with ovulation.
Simple blood tests can screen for these conditions
in the initial evaluation of PCOS. In addition, any
serious systemic disease can interfere with ovula-
tion—most notably, renal failure and chronic liver
disease. These systemic disorders can also affect
hemostasis. Patients with serious systemic dis-
eases, however, usually manifest significant symp-
toms in addition to ovulatory dysfunction and
AUB [37].

8.27 Endometrial Atrophy

Endometrial atrophy from any cause can result
in AUB and is usually described as spotting. The
significance of this type of AUB is that it is
indistinguishable from the earliest symptoms of
endometrial cancer and thus must be carefully
evaluated in the peri- and postmenopausal
woman.

Hypoestrogenemia is most commonly the
result of surgical or natural menopause.
Although natural menopause occurs at an aver-
age age of approximately 51 years, 2% of women
undergo premature menopause before the age of
40 years. Hypoestrogenemia also occurs in
women with normal ovaries who lack gonadal
hormonal stimulation due to pituitary or hypo-
thalamic pathology, descriptively grouped
together as having hypogonadotropic hypogo-
nadism. Causes of this condition include hypo-
thalamic amenorrhea, usually secondary to
conditions such as anorexia nervosa, repetitive
or prolonged strenuous exercise, or starvation,
and the relatively uncommon pituitary failure.
Hypoestrogenemia can also occur secondary to
hyperprolactinemia.

Histologically, hypoestrogenemia leads to
atrophy of both endometrial glands and stroma.
Scanty, small glands can be seen in dense stroma.
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The result is thinning of the endometrium,
which can be <5-mm thick by transvaginal
ultrasonography.

Prolonged exposure to exogenous progestins,
with or without estrogen, can also result in endo-
metrial atrophy. Long-term use of combined oral
contraceptives results in poorly developed glands
lined by a single layer of low columnar to cuboidal
cells. Secretory changes are minimal, but stromal
decidualization is present, resulting in discor-
dance between small inactive glands and decidu-
alized stroma. Numerous granular lymphocytes
are often present. Progestin-only contraception
results in endometrial atrophy with sparse, nar-
row glands lined by flattened epithelium in a
spindle-cell stroma without decidual reaction.
Women with hyperandrogenemia can develop a
similar clinical and histological picture.

8.28 Coagulopathy

A surprisingly common cause of menorrhagia is
one of the several inborn or acquired conditions
that can interfere with the body’s normal hemo-
static mechanisms.

8.29 Hereditary Bleeding Disorders

Von Willebrand disease and less common disor-
ders of platelet function and fibrinolysis are charac-
terized by excessive menstrual bleeding that begins
at menarche and is usually regular. As many as 20%
of adolescents who present with menorrhagia sig-
nificant enough to cause anemia or hospitalization
have a bleeding disorder, and should therefore
undergo an evaluation for coagulopathy. However,
it is important to remember that most AUB in this
age group is probably due to anovulation [38].

The most common bleeding disorder is von
Willebrand disease, which affects 1-2% of the
population [39]. This hereditary deficiency (or
abnormality) of the von Willebrand factor results
in decreased platelet adherence, with von
Willebrand factor interacting with platelets to
form a platelet plug. A fibrin clot will then form
on this plug. There are three main types of von
Willebrand disease. The mild form (type 1) is
responsible for over 70% of cases and is character-
ized by an absolute decrease in the protein. The
mechanism by which an abnormal factor leads to
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bleeding at the level of the endometrium is
unclear. The vast majority of women with this dis-
ease report AUB, specifically menorrhagia. The
prevalence of this disorder in adults can range
from 7 to 20%. Other inherited conditions include
thrombocytopenias and rare clotting factor defi-
ciencies (e.g., factor I, II, V, VII, X, XI, XIII).

8.30 Acquired Bleeding Disorders

New onset of extremely heavy menses not ame-
nable to hormonal therapy can sometimes be
related to acquired bleeding abnormalities. Such
abnormalities include idiopathic thrombocytope-
nia purpura (ITP) or hematologic diseases affect-
ing platelet production, such as leukemia. Other
systemic disorders, such as sepsis and liver disor-
ders, can also cause an acquired hemostatic disor-
der resulting in bleeding.

8.31 Anticoagulant Therapy

Excessive bleeding can rarely be a significant
problem for women taking anticoagulant therapy,
such as warfarin or heparin. Fortunately, most
women taking anticoagulants do not have prob-
lems with AUB, which is considered to be an
adverse reaction to anticoagulant therapy. Life-
threatening genital bleeding in women taking
anticoagulants is rare, but may lead to emergency
hysterectomy [40].

8.32 Clinical Evaluation of AUB

The work-up for AUB should be tailored to the
clinical presentation of the patient and, impor-
tantly, the age should be taken into consideration.
At the same time, the clinician must be aware of
common causes of AUB that might not be clini-
cally obvious but still must be excluded.

An important point to keep in mind is that
AUB can often have more than one cause.
Sometimes subtle comorbid conditions, such as
endometritis, can make single-factor therapy sur-
prisingly ineffective [17]. In other women, obvi-
ous causes of chronic anovulation can be
associated with endometrial hyperplasia and/or
cancer. Careful evaluation of the patient for mul-
tiple simultaneous causes of AUB is important.

8.33 History

A careful history is the most important factor in
determining the appropriate diagnostic approach.
This should include the patient’s menstrual pat-
terns and history, the extent of recent bleeding,
sexual activity, and contraception. Important
questions include symptoms of pregnancy, infec-
tion, changes in body hair, excessive bleeding, and
systemic disease. Current medication and infor-
mation about prior Papanicolaou smears are also
important. The review of systems should include
symptoms of systemic disease, such as weight gain
or loss, abdominal swelling, somnolence, and nip-

ple discharge.

8.34 Pregnancy

In reproductive-aged women, the presence of
signs and symptoms of pregnancy is important to
ascertain. Current contraceptive methods and
past pregnancy history are also important.

8.35 Characterization of Bleeding

Once pregnancy is excluded, the amount and
character of the bleeding is important to ascer-
tain. Careful, stepwise retrospective questioning
will usually give a clear picture of the bleeding
pattern over the previous days, months, and even
years. In nonemergency cases of bleeding, the use
of a prospective menstrual calendar is an excellent
way to document the problem as well as the
response to therapy. It is important to determine
when the bleeding problems were first noticed,
since menorrhagia starting at menarche should
alert the clinician to the possibility of an underly-
ing bleeding disorder.

The amount of bleeding is probably the most
difficult to elicit on history, since normal or heavy
menstrual bleeding can be very subjective. For
research purposes, menorrhagia can be defined as
a monthly blood loss of >80 mL on three consecu-
tive menses as measured by the alkaline hematin
method [41]. Unfortunately, this type of accurate
evaluation is neither cost-effective nor readily
available.

In adolescents with menorrhagia, it is impor-
tant to determine any past history of excess bleed-
ing during surgical, dental, or obstetric procedures
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since this has been found to be predictive of von
Willebrand disease [42]. Interestingly, in this
same study, epistaxis and easy bruising were not
clear discriminatory symptoms.

8.36 Physical Examination

The physical examination is intended to detect
both gynecologic and systemic diseases. Special
care should be taken to document the presence of
hirsutism, acne, or other signs of excess andro-
gens, as well as galactorrhea.

The pelvic examination begins with a specu-
lum examination to inspect the cervix for polyps,
signs of infection, or inflammation. A bimanual
examination is important to determine uterine
size, adnexal masses, and the presence and char-
acter of any tenderness.

8.37 Laboratory Testing

Laboratory evaluation is an important part of the
initial evaluation of all patients with AUB
(B Table 8.4). However, rather than ordering every
possible test at the first visit, laboratory tests
should be obtained in a stepwise fashion based on
presentation (B Fig. 8.1).

The most important test for all reproductive-
aged women complaining of AUB is a beta-HCG
test for pregnancy. For all cases, except the most
insignificant bleeding, a CBC (including platelets)
is important to detect significant anemia and dis-
orders of platelet production or survival. Unless
precluded by extremely heavy bleeding, a
Papanicolaou smear should be performed on any
woman who has not had recent screening as per
the current screening guidelines. For patients
with apparent oligo- or anovulation, thyroid-
stimulating hormone (TSH) and prolactin testing
will detect subtle pituitary function disorders that
might present with AUB as the earliest symptom.
Since cervical and uterine infections are common,
cervical tests for gonorrhea and chlamydia are
helpful in women with intermenstrual spotting,
as well as any woman at risk for these infections.

Several patient groups may require additional
ancillary tests. Obese patients with apparent AUB
are at increased risk for type II diabetes. Several
authors recommend measurement of hemoglobin
Alc (HbAlc) as a good diabetes screen that does
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O Table 8.4 Laboratory testing for AUB

All patients

Pregnancy test

Complete blood count (including platelets)
Papanicolaou smear

Cervical tests for gonorrhea and chlamydia
Anovulation

Thyroid-stimulating hormone

Prolactin

Obesity

Type Il diabetes screen: HgA1c

Hirsutism

Testosterone

DHEA-S

>40 years of age

Endometrial biopsy

New-onset heavy menstrual bleeding
Prothrombin time

Activated partial thromboplastin time
Bleeding time

Heavy menstrual bleeding since menarche
Above plus

Iron profile, serum creatinine

Factor VIl level

VWf antigen

Ristocetin cofactor

Platelet aggregation studies

If the above are negative, consider
Factor Xl level

Euglobulin clot lysis time

not require fasting or a return visit for provocative
testing. Patients with hirsutism or other evidence
of androgen excess should be screened for ovarian
and adrenal malignancies with total testosterone
and DHEAS. All women >40 years old should
have an endometrial biopsy after pregnancy is
excluded to detect endometrial hyperplasia or
cancer.
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PCOS and adult-onset congenital adrenal
hyperplasia may sometimes be indistinguishable
by clinical presentation, since both disorders are
often characterized by hirsutism, acne, menstrual
abnormalities, and infertility [43]. Unfortunately,
no discriminatory screening test exists for this
heterologous condition, which is most commonly
caused by 21-hydroxylase or 11 beta-hydroxylase
deficiency. If ovulation dysfunction and signs of
androgen excess begin at the time of puberty, such
women should be investigated appropriately (see
» Chap. 4).

8.38 Hemostatic Disorders

Patients with new onset of significant menorrha-
gia should be evaluated for bleeding disorders
with prothrombin time, activated partial throm-
boplastin time, and bleeding time [44]. Any
patient with a history of menorrhagia since men-
arche, especially with a history of surgical or
dental-related bleeding or postpartum hemor-
rhage, should be evaluated for hereditable bleed-
ing disorders. These tests include specific tests for
von Willebrand disease, such as von Willebrand
factor antigen, von Willebrand factor functional
activity (ristocetin cofactor activity), and factor
VIII level. These levels can fluctuate; therefore,
these tests should be repeated if clinical suspicion
is high. Normal ranges should be adjusted for the
observation that von Willebrand factor levels are
25% lower in women with blood type O compared
with other blood groups. Further studies, such as
platelet aggregation studies, may also be required
[44]. If these studies are negative, factor XI level
and euglobulin clot lysis time can be evaluated.

8.39 Malignancies
and Premalignancies

8.39.1 Endometrial Biopsy

AUB in women 40 years of age to menopause can
often be attributed to anovulatory bleeding,
which is a normal physiological response to
declining ovarian function. However, the risk of
endometrial  hyperplasia ~and  carcinoma
increases with age. For this reason, once preg-
nancy has been excluded, an endometrial biopsy
should be obtained in all women older than
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45 years of age who present with AUB.
Endometrial biopsy should also be performed in
all women who are younger than 45 years of age
who have a history of persistent AUB, unop-
posed estrogen exposure, or failed medical man-
agement [45].

8.39.2 Imaging and Hysteroscopy

Over the last two decades, our ability to visualize
the uterine cavity and adnexa has dramatically
increased. In addition to the bimanual pelvic
examination, the only other available methods
were hysterosalpingogram (HSG) and dilation
and curettage. Although the radiation exposure
and discomfort associated with HSG are both
considered acceptable, this technique effectively
identifies only marked abnormalities of the uter-
ine cavity. Lesions <1 cm in size are often missed.
Likewise, the previously blind procedure of dila-
tion and curettage gave the operator only the
roughest idea of the depth and contour of the
uterine cavity. Intrauterine findings at the time of
hysterectomy were often a surprise. In obese
patients in whom bimanual examinations are dif-
ficult, unexpected ovarian masses at laparotomy
were commonplace.

8.39.3 Transvaginal Ultrasonography

Today, transvaginal ultrasonography and sono-
hysterography have made unexpected findings at
surgery a rare occurrence (see » Chap. 6).
Ultrasonography and sonohysterography have
become important steps in the evaluation of AUB.
Transvaginal ultrasonography can accurately
determine uterine size and configuration, and
reveal the nature of both palpable and nonpalpa-
ble adnexal masses. Knowledge about the size and
location of leiomyoma and the potential that an
ovarian mass might be malignant is invaluable
prior to surgery. Sonohysterography can be used
to accurately visualize most intrauterine abnor-
mities once pregnancy has been excluded.
Accurate evaluation of the uterine cavity is of the
utmost importance for the evaluation and treat-
ment of AUB. This procedure involves injection of
sterile saline into the uterus while a transvaginal
sonogram is performed. It may cause a small
amount of discomfort to the patient. When the
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O Fig. 8.2 Endometrial polyps diagnosed by sonohys-
terography

uterine cavity is distended with saline, intracavi-
tary lesions (e.g., polyps, fibroids, cancer) as small
as 3 mm can be clearly seen (@ Fig. 8.2).

8.39.4 Office Hysteroscopy

Office hysteroscopy (see » Chap. 16) is another
excellent outpatient method for visualizing the
uterine cavity. The discomfort and risk is some-
what more than sonohysterography, and the pro-
cedure can be difficult in the presence of cervical
stenosis or when the cervix is difficult to visualize.
However, the color photographs depicting the
lesion can be very informative for patients.

8.40 Management of AUB Unrelated
to Pregnancy or Uterine
Pathology

In more than half of patients presenting with
AUB, the etiology will be determined to be unre-
lated to pregnancy or underlying uterine pathol-
ogy. Treatment of these cases consists of managing
underlying systemic medical conditions or
comorbidities and normalizing the endome-
trium with exogenous hormone therapy, when
necessary. In patients with hypothyroidism, for
example, restoration of a euthyroid state with
thyroid hormone replacement will restore nor-
mal ovulatory function in most cases. Likewise,

treatment of underlying conditions, such as
hyperprolactinemia, PCOS, or other endocrine
dysfunction, such as an adrenal enzyme defi-
ciency, may restore normal menstrual function.

8.41 Anovulatory Bleeding

For heavy, acute anovulatory bleeding, the pri-
mary focus of initial management is the expedient
bleeding cessation by achieving rapid structural
stability of the endometrium. After stabilization
of the endometrium, long-term therapeutic goals
for women who do not desire pregnancy include
promoting synchronous endometrial shedding at
regular intervals or achieving amenorrhea with
exogenous hormone administration. This
approach should prevent subsequent episodes of
heavy bleeding that require emergent evaluation
and management.

8.42 Hemodynamic Stabilization
and Initial Evaluation

While hemorrhagic shock secondary to AUB is
rare, many patients will present with critically low
hemoglobin levels and symptomatic anemia.
Healthy women of reproductive age can often
compensate physiologically for severe anemia and
thus have minimal symptoms. In contrast, older
women, particularly those with underlying car-
diovascular disease, may present with significant
symptoms from heavy uterine bleeding. Initial
management of hemodynamically unstable
patients includes intravenous fluid resuscitation
and blood product replacement, as indicated.
With stabilization, an expedient evaluation
should be performed to detect pregnancy or ana-
tomic pathology. Pertinent laboratory tests should
be obtained, including CBC and quantitative
beta-HCG. Transvaginal ultrasonography is an
important initial diagnostic tool to evaluate for
the presence of underlying anatomic pathology.
However, differentiating intrauterine lesions such
as leiomyomata or polyps from clots may be dif-
ficult in the setting of acute bleeding. Hormonal
therapy, as discussed below, should be initiated to
decrease uterine bleeding. Endometrial evalua-
tion is an important part of the evaluation for
many women, depending on age and risk factors
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for endometrial hyperplasia or malignancy, but
can safely be deferred until the bleeding decreases
with medical management. Therefore, hormonal
therapy does not have to be delayed until histo-
logic sampling can be performed.

8.43 Dilation and Curettage

In cases in which massive, life-threatening, anovu-
latory uterine bleeding is present, dilation and
curettage provides a rapid means to decrease
bleeding and evaluate for endometrial pathology.
As a surgical approach to the management of
AUB, disadvantages include the risks of anesthe-
sia, which depend on an individual patients
underlying medical conditions, and the small sur-
gical risks of the procedure. Dilation and curet-
tage has no long-term therapeutic effect; therefore,
long-term treatment must be initiated postopera-
tively. In most cases of AUB, medical management
can be safely used as the first-line treatment.

8.44 Intravenous Estrogen Therapy

In the absence of life-threatening bleeding requir-
ing surgical intervention, AUB should be initially
managed with hormonal therapy. Historically,
first-line therapy consists of the administration of
intravenous conjugated estrogens, 25 mg every
4 h, until the cessation of bleeding or for 24 h [46].
Given that this therapy is often associated with
nausea, concomitant intravenous or oral anti-
emetics should be administered. Patients who do
not respond to estrogen therapy may require dila-
tion and curettage, as described above.

Given the pathophysiology of anovulatory
bleeding, namely, prolonged exposure to unop-
posed estrogen, treatment with estrogen may seem
paradoxical. By simulating clotting at the capillary
level and promoting vasoconstriction, estrogen
acutely decreases uterine bleeding related to asyn-
chronous shedding [47].

8.45 Oral High-Dose Combined
Hormonal Therapy

With heavy, non-emergent bleeding or when
bleeding has decreased to a level consistent with
heavy menses or less, an oral contraceptive
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B Table 8.5 “Taper”oral contraceptive regimen
for treatment of AUB using low-dose (30 pg ethinyl
estradiol), monophasic oral contraceptive pills

Day Frequency

1-2 One tablet 4 times daily

3-4 One tablet 3 times daily

5-19 One tablet daily

20-25 Expect menses

26 Start oral contraceptives at standard

dosage

therapy taper can be initiated (@ Table 8.5). This
approach may be utilized for women with heavy
bleeding in the outpatient setting who do not
require hospitalization. As with intravenous
estrogen, nausea is a common side effect, and oral
antiemetics should be provided to optimize
compliance.

8.46 Women at Increased Risk
for Cardiovascular Disease or
Venous Thrombosis

In women at increased risk for cardiovascular
disease, venous or arterial thromboembolism,
estrogen-containing oral contraceptives may be
relatively or absolutely contraindicated. This
includes women with a history of thromboem-
bolic disease and woman over 35 years of age
who have additional risk factors for thrombo-
embolism (e.g., cigarette smoking, hyperten-
sion, diabetes). Although no studies have been
published using short-term, high-dose intrave-
nous or oral estrogen in these patients, at least
one case of fatal pulmonary thromboembolism
has been reported with intravenous therapy
[48]. Certainly, high-dose estrogen therapy
should be used in these patients in the acute set-
ting only if the benefits outweigh the risks. The
Medical Eligibility Criteria for Contraception
provides evidence-based guidelines for use of
hormonal agents in the setting of various medi-
cal comorbidities and can be an important refer-
ence in the management of high-risk patients,
particularly when considering options for long-
term therapy [49].
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8.47 Women with a Coagulopathy

Women with menorrhagia secondary to von
Willebrand’s disease may be successfully treated
with long-term oral contraceptive therapy, as
described below. Other medical treatments used by
hematologists for acute episodes include desmo-
pressin acetate, antifibrinolytic agents, and plasma-
derived concentrates of von Willebrand factor.

8.48 Long-Term Treatment of AUB

The most appropriate long-term management of
AUB depends on the underlying etiology of AUB
as well as a patient’s reproductive desires. Women
who do not desire pregnancy may initiate com-
bined oral contraception or other hormonal
therapies, such as cyclic progestins or a progestin-
containing intrauterine device. Additionally, non-
hormonal therapy with tranexamic acid, an
anti-fibrinolytic agent, may be a therapeutic
option. For anovulatory women wishing to
become pregnant, ovulation induction is usually
the most appropriate treatment. Two important
considerations, endometrial synchronization and
subclinical endometritis, deserve mention,
because they may serve to optimize medical man-
agement of AUB.

8.49 Endometrial Synchronization

For women with chronic irregular bleeding, syn-
chronizing the endometrium prior to the initia-
tion of cyclic hormones may be a helpful first step,
as synchronization can reduce breakthrough
bleeding encountered with subsequent therapy.
Two approaches to synchronization include the
use of a potent progestin or an oral contraceptive
taper. Medroxyprogesterone acetate, in the dose
of 10 mg per day for 14 days, usually improves
the presenting bleeding episode within 2-3 days
and serves to thin the endometrial lining prior to
withdrawal bleeding. Patients should be coun-
seled that they may experience moderately heavy
bleeding within 1-2 days of stopping the
medroxyprogesterone. Oral contraceptives should
be started on the Sunday following this withdrawal
bleeding. Alternately, taper therapy with oral con-
traceptives (B Table 8.4) can be used for women
presenting with heavy prolonged bleeding.

8.50 Antibiotics for Subclinical
Endometritis

While few studies have evaluated the impact of
subclinical endometritis on the clinical presenta-
tion of AUB, an emerging body of literature sup-
ports a relationship between these clinical
diagnoses. A recent study demonstrated that
chronic endometritis is the most frequent histo-
logic finding in endometrial biopsies performed
on women with AUB [50]. In another study, 81%
of patients with irregular bleeding or vaginal dis-
charge had positive endometrial cultures for
Mobiluncus, and treatment with metronidazole
resolved their irregular bleeding [51]. In a study
of 100 hysterectomies performed for irregular
bleeding or fibroids, 25% of the endometrial cavi-
ties were found to harbor organisms, including
Gardnerella  vaginalis,  Enterobacter ~ and
Streptococcus agalactiae [52]. Finally, a study of
college-age women presenting with abnormal
bleeding while on oral contraceptives found that
29% were infected with Chlamydia [29].

These studies suggest that subclinical endo-
metritis may impact the clinical presentation of
AUB. Therefore, when apparently anovulatory
AUB does not respond to standard medical man-
agement with hormonal therapy, subclinical
endometritis may be a coexisting disorder to
address. Cervical evaluation for common patho-
gens (chlamydia and gonorrhea) followed by
appropriate antibiotic therapy is important. In
women with negative cultures who do not
respond to cyclic hormonal therapy, empiric ther-
apy with a broad-spectrum antibiotic (e.g., metro-
nidazole or a cephalosporin) may be considered.
However, to date, prospective trials assessing the
impact of treatment of clinical endometritis on
AUB outcomes have not been conducted.

8.51 Ovulation Induction

Restoration of ovulation for women desiring fer-
tility is of paramount importance. Accomplishing
regular ovulatory cycles may occur with the treat-
ment of any underlying condition responsible for
anovulation. For example, in patients with hyper-
prolactinemia, using a dopamine agonist to nor-
malize prolactin levels will often result in
ovulation and pregnancy. In the case of PCOS,
recent studies have demonstrated that insulin
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sensitizing agents, such as metformin, can pro-
mote ovulation (see » Chap. 8). However, a recent
randomized clinical trial did not demonstrate an
improvement with live birth rates when adding
metformin to clomiphene citrate [53].

While waiting for systemic therapies to result
in resumption of ovulation and normal menses,
monthly induction of withdrawal bleeding with
an oral progestin should be considered to avoid
ongoing AUB. In women not using combined oral
contraception, the use of micronized progester-
one (200-300 mg daily for 14 days) will result in
reasonable withdrawal bleeding and will be safe
should pregnancy occur. For patients who do not
resume ovulation with systemic therapy, induc-
tion of ovulation using clomiphene citrate or
injectable medications should be considered (see
» Chap. 7).

8.52 Oral Contraceptives

For decades, combined oral contraceptive pills
have been the first-line therapy for managing
AUB, and studies have demonstrated that com-
bined oral contraceptives decrease the duration
and amount of menstrual flow as well as dysmen-
orrhea [54]. In addition, extending the number of
consecutive days of active pills and decreasing the
annual number of menses may further minimize
menstrual-related symptoms [55]. Extended-
cycle regimens increase the risk of spotting and
breakthrough bleeding when compared with
standard monthly cycle regimens, but the risk
generally decreases over time [56].

8.53 Progestins

Progestins represent another option for long-
term management of AUB. The administration of
progestins, such as 10 mg medroxyprogesterone
or 300 mg micronized progesterone, daily, from
day 15 to 26 of each cycle, will regulate menses in
anovulatory patients. Cyclic progestin therapy
represents a safe and effective approach to man-
aging AUB and does not have the side effects or
risks associated with oral estrogen. Additionally,
cyclic progestin therapy provides endometrial
protection against hyperplasia and cancer. Side
effects of progestin therapy include mood
changes or depression, nausea, breast tenderness,
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and bloating. Luteal phase progestin therapy has
been demonstrated to be less efficacious in ovula-
tory AUB (menorrhagia) when compared with
nonsteroidal antiinflammatory drugs (NSAIDs),
tranexamic acid, or a progesterone-releasing
intrauterine system [57].

8.54 Levonorgestrel-Containing
Intrauterine Device

While originally developed for contraception, the
levonorgestrel intrauterine device (IUD) repre-
sents a highly effective treatment of both menor-
rhagia and dysmenorrhea. The local release of
levonorgestrel into the uterine cavity suppresses
endometrial growth and has been shown to
decrease menstrual blood loss by as much as 97%
[58]. While many women will experience irregu-
lar or intermenstrual bleeding in the first 6 months
of use, approximately 50% will have amenorrhea
by 24 months [59]. While most of the progestin
acts locally within the uterus, levonorgestrel can
be detected in the systemic circulation among
IUD users [60]. Therefore, other side effects, such
as hirsutism, acne, weight change, nausea, head-
ache, mood changes, and breast tenderness, may
occur. Although the initial costs of the levonorg-
estrel IUD may be higher than other medical
treatment options, they provide very cost-effective
long-term therapy of AUB.

8.55 GnRH Analogues

Administration of a GnRH agonist results in pitu-
itary down-regulation, hypoestrogenemia, and
complete cessation of menses. GnRH agonists ini-
tially increase ovarian stimulation, called a “flair,”
prior to suppression of the hypothalamic—pitu-
itary-ovarian axis. GnRH antagonists avoid this
flair, but have only recently become available, and
their clinical utility remains to be determined.
Symptoms of estrogen deprivation, most notably
hot flashes, mood alterations, and bone loss, result
from the use of all GnRH analogues. These side
effects may be averted with the use of “add-back”
therapy with daily administration of norethin-
drone 5 mg orally. While GnRH analogues play an
important role in the initial management of AUB,
they are rarely used for long-term therapy given
the expense and side effect profile.
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8.56 Tranexamic Acid

Tranexamic acid, an anti-fibrinolytic agent, is an
emerging therapy for the treatment of
AUB. Recent Cochrane analysis has confirmed
efficacy and patient tolerance of tranexamic acid
in the treatment of menorrhagia, and in Europe
this medication has become the preferred treat-
ment for women with heavy menstrual bleeding
[61]. Recently, the FDA approved tranexamic
acid for use in the treatment of menorrhagia.
This therapy is administered orally at a dose of
1300 mg three times daily for 5 days, initiated
with onset of menses. To date, studies have not
demonstrated an increased risk of venous or
arterial thromboembolism [62]. However,
tranexamic acid should not be concomitantly
administered with combined oral contraception
or in women with an increased risk of
thromboembolism.

8.57 Nonsteroidal
Antiinflammatory Drugs

Prostaglandins significantly impact endometrial
hemostasis, and by inhibiting prostaglandin syn-
thesis, NSAIDs serve to decrease menstrual
blood loss. NSAIDs may reduce menstrual blood
loss by 20-40% [63]. While naproxen has been
the most extensively studied NSAID, no member
of the drug class offers distinct advantages for
AUB [64]. Additionally, NSAIDs provide an
effective treatment for dysmenorrhea, which is
often present in those with AUB.

8.58 Surgical Treatment

For women with AUB refractory to medical
management who do not desire childbearing,
surgical treatment modalities, including endo-
metrial ablation or hysterectomy, should be con-
sidered. Endometrial ablation is a minimally
invasive surgical procedure that has been dem-
onstrated to have less morbidity, shorter recov-
ery, and greater cost-effectiveness than
hysterectomy in the short term. Importantly,
endometrial ablation does not provide reliable
contraception, and patients who become preg-
nant after ablation have markedly increased risks
of adverse pregnancy outcomes, such as PPROM

or abnormal placentation. Therefore, reliable
contraception is necessary, and permanent steril-
ization should be considered [65].

Hysterectomy remains a reasonable option for
some women with AUB who fail medical man-
agement. As many as 20% of women who initially
undergo endometrial ablation will require hyster-
ectomy within 5 years, and some studies have
demonstrated a higher satisfaction rate in women
who initially underwent hysterectomy rather than
endometrial ablation [66].
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