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There is general inconsistency in the nomenclature used to describe abnormal uterine bleeding (AUB), in
addition to a plethora of potential causes—several of which may coexist in a given individual. It seems clear
that the development of consistent and universally accepted nomenclature is a step toward rectifying this
unsatisfactory circumstance. Another requirement is the development of a classification system, on several
levels, for the causes of AUB, which can be used by clinicians, investigators, and even patients to facilitate
communication, clinical care, and research. This manuscript describes an ongoing process designed to achieve
these goals, and presents for consideration the PALM-COEIN (polyp; adenomyosis; leiomyoma; malignancy
and hyperplasia; coagulopathy; ovulatory dysfunction; endometrial; iatrogenic; and not yet classified)
classification system for AUB, which has been approved by the International Federation of Gynecology and
Obstetrics (FIGO) Executive Board as a FIGO classification system.

© 2011 Published by Elsevier Ireland Ltd. on behalf of International Federation of Gynecology and Obstetrics.
1. Introduction

The investigation and management of abnormal uterine bleeding
(AUB)amongnongravidwomenof reproductive agehas beenhampered
both by confusing and inconsistently applied nomenclature and by the
lack of standardizedmethods for investigation and categorization of the
various potential etiologies [1,2]. These deficiencies hamper theability of
investigators to study homogenous populations of patients experiencing
AUB, and make it difficult to compare studies performed by different
investigators or research groups. The investigative leverage provided by
meta-analysis is undermined and, in some instances, made counterpro-
ductive because inaccurate conclusions may result. Consequently, a
universally accepted system of nomenclature and classification seems a
necessary step in the evolution of collaborative research and evidence-
based application of results to clinical practice. The development of such
a system is made somewhat more complex by the fact that a variety of
potential causes may coexist in a given individual and because many
definable entities that often contribute to, or cause, AUB are frequently
asymptomatic. As a result, to be clinically reliable, the design of any AUB
classification system must take this into consideration.
nd Gynecology, Kaiser Perma-
rd, Station 3-B, Los Angeles, CA
241.
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Experience with universal nomenclature and classification sys-
tems in the gynecologic specialty is mixed. For more than 85 years,
cancer of the genital tract has been classified and staged according
to what are now the International Federation of Gynecology and
Obstetrics (FIGO) oncology staging systems. The systems are practical,
universally accepted, and aid clinicians and investigators in the
guidance of research, treatment, and prognostication [3]. Where
necessary, they are modified by a standing committee that follows
evidence-based principles and meets regularly. By contrast, the
American Society for Reproductive Medicine (ASRM) staging system
for endometriosis has been less successful [4]. This system, which uses
laparoscopy-based visual assessment of disease extent, is hampered
by complexity, the need for surgical assessment, and the lack of any
consistent relationship among visual staging of disease and symp-
toms, appropriate treatment, and clinical outcome. Another system
that has met with mixed review is the pelvic organ prolapse
quantification system of pelvic floor defects, which seems to have
clinical relevance but also a level of complexity that makes it difficult
for most clinicians to use in practice [5]. As a result of these
deliberations, it would seem important to develop a nomenclature
and classification system that fits research/educational requirements
and clinical needs, but is also practicable.

The present report, which includes contributions from an inter-
national group of clinician–investigators from 6 continents and over
17 countries, proposes a new system for the classification of AUB. A
national Federation of Gynecology and Obstetrics.
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system for symptom nomenclature has been described in previous
publications reporting the deliberations of this group [6,7].

2. Methods

This multistage development process was part of the methodology
described formenstrual symptomnomenclature using amodification of
the RAND/UCLA Delphi process, which is a nominal group process
designed to elicit opinion about a clearly defined topic [8,9]. A group
of panelists is presented with a series of items, which they rate
anonymously and independently using a numerical scale. The aggregate
ratings are then shared with the entire group and re-rated at an in-
person meeting. After discussion, the panelists re-rate each item. The
process has been used extensively to develop clinical guidelines, and
guidelines developed in this way have been found to be both reliable
and associated with improvements in clinical outcome [10].

The goal of our panel was to develop an agreed pragmatic classi-
fication system with a standardized nomenclature to be used world-
wide by researchers and clinicians investigating and treating women
of reproductive age with AUB. The panelists were selected to rep-
resent the international community of gynecologists, reproductive
endocrinologists, and other clinicians and researchers—with a partic-
ular emphasis on including participants from low-income as well
as high-income countries. Gynecologists in full-time clinical practice,
together with those with both a primary clinical and a research orien-
tation, were involved.

We began by developing a conceptual model of the elements
necessary to diagnose AUB and then created a survey to elicit
panelists’ beliefs about classification. The survey also asked panelists
to rate a variety of assessment tools and techniques for evaluating the
cause of AUB. The panel was asked to complete the survey before the
first face-to-face meeting. Results were tabulated as the proportion of
respondents giving a particular answer and as to whether there was
“agreement” among respondents. Most items were rated on a 4-point
scale, and agreementwas defined as at least 80% of respondents rating
the item either 1 and 2, or 3 and 4. For example, if the rating scale was
1 = strongly disagree, 2 = disagree, 3 = agree, and 4 = strongly
agree, at least 80% of respondents had to give either a “disagree”
answer (1 or 2) or an “agree” answer (3 or 4) for there to be
agreement on that item. Results were reported as the mean of the
responses (e.g. 3.2).

The panelists met in person in Washington, USA, for 2.5 days from
February 26 to 28, 2005, to discuss the survey results andwork toward
an internationally based agreement on the classification of diagnoses
related to AUB. The aggregate survey responses were reviewed in a
plenary session of all meeting participants, and again in small groups
dedicated to particular aspects of classification and terminology.

After extensive discussion, the small groups identified areas of
agreement and disagreement, which were used to create new survey
questions. These modified surveys were then administered—using
electronic voting—to all participants during a plenary session. In this
second round of ratings, 2 levels of agreement were identified.
Panelists were considered to have agreed on an item if ratings met the
original criteria (≥80% of answers were either 1 and 2, or 3 and 4).
Panelists were considered to have unanimously agreed if all rated an
item either 1 and 2, or 3 and 4 (e.g. 100% of respondents selected
either 4 [strongly agree] or 3 [agree]). Following the in-person
meeting, the Scientific Committee of the group merged and refined
the components into a unified system, then distributed the draft to the
members of the entire group for comment and approval. Contentious
issues were further addressed via another short Delphi-type ques-
tionnaire. A draft system was developed and revised, distributed for
comments, then discussed at a face-to-face meeting held in
association with the 2009 FIGO World Congress in Cape Town,
South Africa. Following minor modifications, the system was
presented to a group of over 700 FIGO attendees, 250 of whom had
anonymous keypad response systems with which to provide
feedback. A preliminary version of the system was included in the
book Abnormal Uterine Bleeding [11].

Throughout the process, the concept was the creation of a “living”
document, together with a system of periodic analysis and appropri-
ate modification/revision.
3. Results

3.1. Results of the rating process

The results of the nomenclature development process have been
published elsewhere [6,7]. The group agreed that AUB was not
restricted to just menstrual bleeding that was abnormally heavy, but
also included bleeding that was abnormal in timing (27/28 [96.4%
agreement])—a feature that was felt to be necessary for inclusion in
the classification system.

There was near unanimity among participants in agreeing that the
term “dysfunctional uterine bleeding (DUB)” should be discarded (29/
31 [93.5%]). There was general agreement that abnormalities of
bleeding associated with pathology of the lower reproductive tract
that could be defined as "abnormal reproductive tract bleeding" but
which were not within the domain of AUB would not be included in
the classification system (26/30 [86.7%]).

In Cape Town, 215/237 (90.7%) respondents agreed that “AUB”was
a suitable overarching term for the symptom of disturbed menstrual
bleeding, and 96/141 (68.1%) and 171/223 (76.7%), respectively, sup-
ported proposals that the terms “menorrhagia” and “DUB” be dis-
carded. Finally, 198/237 (83.5%) agreed that the term “heavymenstrual
bleeding (HMB)” should replace the term “menorrhagia” for the symp-
tom of excess menstrual bleeding.

Members of the group determined that the following general sources
of bleeding shouldbe considered in the classification system: (1)primary
disorders of the endometrium that most often manifest as disturbances
of local endometrial hemostasis, but which may also include other
entities such as altered vasculogenesis or abnormalities in the local
inflammatory response; (2) endometrial polyps; (3) leiomyomas
(fibroids); (4) adenomyosis; (5) disorders of ovulatory function;
(6) systemic disorders of hemostasis that could be called coagulopathies;
(7)malignant andpremalignant conditions; (8) iatrogenic causes suchas
gonadal steroid administration; and (9) other local lesions or systemic
conditions that may be rare causes of AUB (e.g. arteriovenous
malformations and myometrial hypertrophy) or those which may
sometimes cause abnormal bleeding (e.g. endometriosis). Detailed
stratification of malignant and premalignant diseases and disorders—
including endometrial hyperplasia and carcinoma, in addition to
sarcomas of the endometrium andmyometrium—were felt to be outside
the scope of the system, in part because there are existent classification
systems for these entities [12,13]. Consequently, they would be
referenced in the relevant category, but detail would be left to the
appropriate disease-specific classification, grading, or staging system.

The Cape Town audience was polled [14], with 96/141 (68.1%)
supporting the proposal that “coagulopathy,” “endometrial dysfunc-
tion,” and “ovulatory disorders” replace the collection of disorders
previously encompassed by the discarded term “DUB” [15].

In Washington, USA, there was general agreement to include the
following investigations for determining the presence or cause of AUB
(mean scores [1–4]): duration of flow (3.32); measurement of
hemoglobin and/or hematocrit (3.26); evaluation of the uterus for
myomas by ultrasound (3.28); assessment of the endometrial cavity
by any method (3.44); and assessment for coagulopathies (3.14). A
separate agreement process, co-chaired by members of the current
agreement process, convened in 2004 and determined that systemic
disorders of hemostasis (coagulopathies) should be screened for using
a structured history [16].
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Because it was felt to be important to ensure that the system
would be both applicable and practicable in the spectrum of
healthcare environments worldwide, the group was polled as a way
to estimate the ease or difficulty in undertaking a number of
evaluations. More than 80% determined that the following were
“not at all” or only “somewhat” difficult to assess (provided that
one had access to basics of modern diagnostic technologies): predict-
ability, duration, and volume of flow; presence of moderate or se-
vere adenomyosis, determined via transvaginal ultrasound (TVUS);
presence of leiomyomas, determined by hysteroscopy or ultrasound
(including saline infusion sonography [SIS]); systemic disorders of
hemostasis, identified by any of a number of means; ovulation; and
hemoglobin and/or hematocrit measurement.

3.2. Acute, chronic, and intermenstrual AUB

It is recognized that the available literature has not formally
distinguished between acute and chronic AUB in non-pregnant
women. The group attending the Cape Town meeting in 2009
recommended that chronic AUB be defined as bleeding from the uterine
corpus that is abnormal in volume, regularity, and/or timing, and has
been present for the majority of the past 6 months. Chronic AUB would
not, in the opinion of the clinician, require immediate intervention.

By contrast, acute AUBwas defined as an episode of heavy bleeding
that, in the opinion of the clinician, is of sufficient quantity to require
immediate intervention to prevent further blood loss [17,18]. Acute
AUB may present in the context of existing chronic AUB or might
occur without such a history. Although women of reproductive age
with acute AUB require immediate intervention, their follow-up may
be largely dependent upon whether they require investigation and
ongoing care for an underlying chronic condition.

Intermenstrual bleeding (IMB) occurs between clearly defined cyclic
and predictable menses. Such bleeding may occur at random times or
maymanifest in a predictable fashion at the sameday in each cycle. This
designation is designed to replace the word “metrorrhagia,”which was
one of the terms that the group recommended should be abandoned.

4. Proposed classification system

The basic/core classification system is presented in Fig. 1. The
categories were developed based on the group recommendations
Fig. 1. Basic classification system. The basic system comprises 4 categories that are defined
malignancy and hyperplasia), 4 that are unrelated to structural anomalies (COEI: coagulopat
not yet classified (N). The leiomyoma category (L) is subdivided into patients with at least 1
cavity (LO).
described earlier; each was designed to facilitate the development of
subclassification systems, as necessary. It was envisioned that the
most straightforward parts of the system would be used at a primary
care level and that the subclassifications would be most relevant at
specialist and research levels. The system has been approved by the
FIGO Executive Board as a FIGO classification system.

There are 9 main categories, which are arranged according to the
acronymPALM-COEIN(pronounced “pahm-koin”):polyp;adenomyosis;
leiomyoma; malignancy and hyperplasia; coagulopathy; ovulatory
dysfunction; endometrial; iatrogenic; and not yet classified. In general,
the components of the PALM group are discrete (structural) entities that
can be measured visually with imaging techniques and/or histopathol-
ogy,whereas theCOEINgroup is related to entities that arenot definedby
imaging or histopathology (non-structural).

The term “DUB,” which was previously used as a diagnosis when
there was no systemic or locally definable structural cause for AUB, is
not included in the system and should be abandoned, per the
agreement process [6,7]. Women who fit this description generally
have 1 or a combination of coagulopathy, disorder of ovulation, or
primary endometrial disorder—the last of which is most often a
primary or secondary disturbance in local endometrial hemostasis.

Abnormal uterine bleeding associated with the use of exogenous
gonadal steroids, intrauterine systems or devices, or other systemic or
local agents is classified as “iatrogenic.” A category of “not yet classified”
was created to accommodate entities that are rarely encountered or are
ill-defined. For the “malignancy and hyperplasia” group, it is proposed
that malignant or premalignant lesions (e.g. atypical endometrial
hyperplasia, endometrial carcinoma, and leiomyosarcoma) be catego-
rized as such within the major category, but further dealt with using
existent WHO and FIGO classification and staging systems [12,13].

The systemwas constructed recognizing that any patient could have
1 or several entities that could cause or contribute to AUB and that
definable entities such as adenomyosis, leiomyomas, and endocervical/
endometrial polypsmay frequently be asymptomatic and, therefore, not
contribute to the presenting symptoms.

4.1. Polyp (AUB-P)

There seems to be little controversy regarding the inclusion of endo-
metrial and endocervical polyps. These epithelial proliferations comprise
a variable vascular, glandular, and fibromuscular and connective tissue
by visually objective structural criteria (PALM: polyp; adenomyosis; leiomyoma; and
hy; ovulatory dysfunction; endometrial; iatrogenic), and 1 reserved for entities that are
submucosal myoma (LSM) and those with myomas that do not impact the endometrial
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component and are often asymptomatic, but it is generally accepted
that at least some contribute to the genesis of AUB [19]. The lesions
are usually benign but a small minority may have atypical or
malignant features [20,21].

For the basic classification system, polyps are categorized as being
either present or absent, as defined by 1 or a combination of ultra-
sound and hysteroscopic imaging with or without histopathology.
Although there is no distinction regarding the size or number of polyps,
it is probably important to exclude polypoid-appearing endometrium
from this category because such an appearance may well be a variant
of normal.

The P category enables the development of a subclassification
for clinical or investigative use that may include a combination of
variables, including polyp dimension, location, number, morphology,
and histology. Until that time, individual clinicians or investiga-
tors could include such information, if appropriate, in their own data
collection systems.

4.2. Adenomyosis (AUB-A)

The relationship between adenomyosis and the genesis of AUB is
unclear, lending strength to the notion that extensive additional
research is required [22]. Estimates of the prevalence of adenomyosis
vary widely, ranging from 5% to 70% [23]—an observation that, at
least in part, is probably related to inconsistencies in the histopath-
ologic criteria for diagnosis. Generally, these criteria have been based
on histopathologic evaluation of the depth of “endometrial” tissue
beneath the endometrial–myometrial interface, as determined via
hysterectomy. The histopathologic criteria vary substantially [23] and
the requirement to diagnose adenomyosis solely from specimens
obtained at hysterectomy is an approach that has limited value in a
clinical classification system. Consequently, and because there exist
both sonographic [24] and magnetic resonance imaging (MRI)-based
[25,26] diagnostic criteria, adenomyosis has been included in the
classification system.

Recognizing women's limited access to MRI worldwide, it is
proposed that sonographic criteria for adenomyosis comprise the
minimum requirements for assigning an individual the diagnosis of
adenomyosis in the PALM-COEIN classification system [27]. The
sonographic appearance of adenomyosis is partly related to the
absolute presence of heterotopic endometrial tissue in the myome-
trium and partly due to the related myometrial hypertrophy. Issues
that must be addressed in such an imaging-based system include the
minimum sonographic criteria for diagnosis, the distinctions between
diffuse and focal (or multifocal) disease, and whether a metric
indicating volume or extent of the disease should or can be included at
this time.

As is the case with polyps and leiomyomas, adenomyosis is a
disorder that should have its own subclassification system [28], and it
is clear that there should be an initiative to standardize methods of
both imaging and histopathologic diagnosis.

4.3. Leiomyoma (AUB-L)

Benign fibromuscular tumors of the myometrium are known by
several names, including “leiomyoma,” “myoma,” and the frequently
used “fibroid.” “Leiomyoma” is generally accepted as the more
accurate term and was selected for use in the present system. The
prevalence of these lesions (up to 70% in Caucasians and up to 80% in
women of African ancestry [29]), their spectrum of size and location
(subendometrial, intramural, subserosal, and combinations of these),
and the variable number of lesions in a given uterus require that they
be afforded a separate categorization in the system. Like polyps and
adenomyosis, many leiomyomas are asymptomatic, and frequently
their presence is not the cause of AUB. Furthermore, leiomyomas have
widely varying rates of growth, even in a single individual [30].
Consequently, several issues were considered when constructing
the classification system, including: the relationship of the leiomyoma
to the endometrium and the serosa; the uterine location of the
leiomyoma (upper segment, lower segment; cervix, anterior, poste-
rior, lateral); the size of the lesions; the number of lesions; and
existing leiomyoma classification systems [31].

In addition to the primary classification system, both secondary
and tertiary classification systems for leiomyomas are submitted;
these latter systems have potential clinical applications but should
also be useful for clinical investigation (Fig. 2).

The primary classification system reflects only the presence or
absence of 1 or more leiomyomas, regardless of the location, number,
and size. It is proposed that the criteria for determining the presence
of leiomyomas would require only sonographic examination con-
firming that 1 or more such lesions are present.

In the secondary system, the clinician is required to distinguish
leiomyomas involving the endometrial cavity (submucosal [SM]) from
others (O) because it is generally considered that submucosal lesions
are the most likely to contribute to the genesis of AUB.

The root of the tertiary classification system is a design for sub-
endometrial or submucosal leiomyomas that was originally submitted
by Wamsteker et al. [31] and subsequently adopted by the European
Society for Human Reproduction and Embryology (ESHRE). This
system has been in use worldwide for more than 15 years and was
considered important when designing the present system. As a result,
the PALM-COEIN system includes the categorization of intramural
and subserosal leiomyomas, in addition to a category that includes
types such as the parasitic lesions that become detached from the
uterus after establishing blood supply from another source. When a
leiomyoma abuts or distorts both the endometrium and the serosa, it
is categorized initially via the submucosal classification, then by the
subserosal location—with the 2 values separated by a hyphen. It is
thought that this tertiary classification would be most useful for
clinical investigators but it is possible that clinicians, particularly
those who perform resectoscopic myomectomy, would find immedi-
ate clinical use.

Considered but not yet included are the size of the uterus (weeks
of gestation) and/or the single longest measurement, the location
(e.g. fundus, lower segment, or cervix), and the estimated number of
leiomyomas. Clinicians and investigators would be free to include such
data in their recording systems and forms. For example, an investigator
could choose to categorize by a single leiomyoma or they could provide
detailed classification, including documentation of size by mean
diameter or volume, for each leiomyoma identified in the uterus.

4.4. Malignancy and hyperplasia (AUB-M)

Although relatively uncommon, atypical hyperplasia and malig-
nancy are important potential causes of, or findings associated with,
AUB and must be considered in nearly all women of reproductive age.
The present classification system is not designed to replace those of
WHO and FIGO for categorizing endometrial hyperplasia and
neoplasia [12,13]. Consequently, when a premalignant hyperplastic
or malignant process is identified during investigation of women of
reproductive age with AUB, it would be classified as AUB-M and then
subclassified using the appropriate WHO or FIGO system.

4.5. Coagulopathy (AUB-C)

The term “coagulopathy” encompasses the spectrum of systemic
disorders of hemostasis that may be associated with AUB. High-
quality evidence demonstrates that approximately 13% of women
with HMB have biochemically detectable systemic disorders of
hemostasis, most often von Willebrand disease [32]. However, it is
not clear how often these abnormalities cause or contribute to the
genesis of AUB and how often they are asymptomatic or minimally
m
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Fig. 2. Classification system including leiomyoma subclassification system. The system that includes the tertiary classification of leiomyomas categorizes the submucosal (SM) group
according to theWamsteker et al. system [31] and adds categorizations for intramural, subserosal, and transmural lesions. Intracavitary lesions are attached to the endometrium by a
narrow stalk and are classified as type 0, whereas types 1 and 2 require a portion of the lesion to be intramural—with type 1 being less than 50% and type 2 at least 50%. The type 3
lesions are totally extracavitary but abut the endometrium. Type 4 lesions are intramural leiomyomas that are entirely within themyometrium, with no extension to the endometrial
surface or to the serosa. Subserosal (types 5–7) leiomyomas represent the mirror image of the submucosal leiomyomas—with type 5 being at least 50% intramural, type 6 being less
than 50% intramural, and Type 7 being attached to the serosa by a stalk. Classification of lesions that are transmural would be categorized by their relationship to both the
endometrial and the serosal surfaces. The endometrial relationship would be noted first, with the serosal relationship second (e.g. 2-3). An additional category, Type 8, is reserved for
leiomyomas that do not relate to the myometrium at all, and would include cervical lesions, those that exist in the round or broad ligaments without direct attachment to the uterus,
and other so-called “parasitic” lesions.
Adapted, with permission, from Ref. [11].
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symptomatic biochemical abnormalities. Nevertheless, it seems
important to consider such disorders, partly because they probably
do contribute to some cases of AUB and partly because evidence
indicates that relatively few clinicians consider systemic disorders of
hemostasis in the differential diagnosis of women with HMB [33].

For some reproductive-aged women, chronic anticoagulation is a
necessary and life-preserving intervention, but one that may result in
the undesirable adverse effect of AUB, most often HMB. Although such
AUB could justifiably be considered iatrogenic and classified accord-
ingly, the group determined that it would be more appropriate to
classify affected women as having a coagulopathy (AUB/HMB-C).

4.6. Ovulatory dysfunction (AUB-O)

Ovulatory dysfunction can contribute to the genesis of AUB,
generally manifesting as a combination of unpredictable timing of
bleeding and variable amount of flow (AUB), which in some cases
results in HMB [34]. In many regions, particularly (but not limited to)
the USA, ovulatory disorders comprised the vast majority of cases
encompassed by the now-discarded term “DUB.” Disorders of
ovulation may present as a spectrum of menstrual abnormalities—
ranging from amenorrhea, through extremely light and infrequent
bleeding, to episodes of unpredictable and extreme HMB requiring
medical or surgical intervention. Some of these manifestations relate
to the absence of predictable cyclic progesterone production from the
corpus luteum every 22–35 days, but in later reproductive yearsmany
relate to unusual “disturbed” ovulations, which have been labeled as
“luteal out-of-phase” events [34,35].

Although most ovulatory disorders elude a defined etiology, many
can be traced to endocrinopathies (e.g. polycystic ovary syndrome,
hypothyroidism, hyperprolactinemia, mental stress, obesity, anorexia,
weight loss, or extreme exercise such as that associated with elite
athletic training). In some instances, the disorder may be iatrogenic,
caused by gonadal steroids or drugs that impact dopamine metabo-
lism, such as phenothiazines and tricyclic antidepressants. It is also
well recognized that otherwise-unexplained ovulatory disorders
frequently occur at the extremes of reproductive age: adolescence
and the menopause transition.

4.7. Endometrial (AUB-E)

When AUB occurs in the context of predictable and cyclic
menstrual bleeding, typical of ovulatory cycles, and particularly
when no other definable causes are identified, the mechanism is
probably a primary disorder of the endometrium. If the symptom is
HMB, there may exist a primary disorder of mechanisms regulating
local endometrial “hemostasis” itself. Indeed, high-quality evidence
has demonstrated deficiencies in local production of vasoconstrictors
such as endothelin-1 and prostaglandin F2α, and/or accelerated lysis
of endometrial clot because of excessive production of plasminogen
activator [36], in addition to increased local production of substances
that promote vasodilation, such as prostaglandin E2 and prostacyclin
(I2) [37,38]. Despite this evidence, some of which has been available
for more than 2 decades, tests measuring such abnormalities are not
currently available to clinicians.

There may be other primary endometrial disorders that do not
present as HMB per se, but instead may cause IMB or prolonged
bleeding, the latter of which may be a manifestation of deficiencies in
themolecularmechanismsof endometrial repair. Suchdisordersmaybe
secondary to: endometrial inflammation or infection; abnormalities in
the local inflammatory response; or aberrations in endometrial
vasculogenesis. However, the role of infection and other local
inflammatory disorders in the genesis of AUB is not well defined and
is sometimes confounded by the normal presence of inflammatory cells
in the endometrium. Retrospective evaluation of women with chronic
endometritis has failed to demonstrate a consistent relationship
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As a result of these issues, and for the present version of the
classification system, the diagnosis of endometrial disorders should
probably be determined by exclusion of other identifiable abnormal-
ities in women of reproductive age who seem to have normal
ovulatory function.
rary.w
iley.com

/doi/10.1016/j.ijgo.2010.11.011 by C
ochrane N

etherlands, W
iley O

nline L
ibrary on [08/08/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
4.8. Iatrogenic (AUB-I)

There are several mechanisms by which medical interventions or
devices can cause or contribute to AUB (AUB-I). These include
medicated or inert intrauterine systems and pharmacologic agents
that directly impact the endometrium, interfere with blood coagula-
tion mechanisms, or influence the systemic control of ovulation.

Unscheduled endometrial bleeding that occurs during the use
of gonadal steroid therapy is termed “breakthrough bleeding (BTB)”
and is the major component of the AUB-I classification. For the clini-
cian faced with patients experiencing unscheduled vaginal bleeding
while using gonadal steroid therapy, it is important to ensure that
the bleeding is coming from the endometrium (and not serious
pathology), then be properly equipped to counsel and, if necessary,
treat the patient appropriately.

Systemically administered single-agent or combination gonadal
steroids—including estrogens, progestins, and androgens—impact the
control of ovarian steroidogenesis via effects on the hypothalamus,
pituitary, and/or ovary itself, and also exert a direct effect on the
endometrium. These features of gonadal steroids are exploited in the
form of hormonal contraceptive agents such as oral, transdermal/
vaginal, and injectable progestin or estrogen–progestin compounds.
When estrogen–progestin agents are administered cyclically, scheduled
uterine bleeding generally occurs in conjunction with the periodic
withdrawal of the steroidal agents. However, when unscheduled
bleeding occurs in the context of cyclic administration, the woman
may be considered to have BTB and be categorized as AUB-I. Combined
estrogen–progestin preparations may be administered continuously
(in the case of progestin-only agents suchasdepomedroxyprogesterone
acetate, continuous administration is the norm)with the goal of achiev-
ing amenorrhea. In such instances, any bleeding may be considered to
be unscheduled and, therefore, classified as AUB-I.

It is likely that many episodes of unscheduled bleeding/BTB are
related to reduced circulating gonadal steroid levels secondary to
compliance issues such as missed, delayed, or erratic use of pills,
transdermal patches, or vaginal rings. With the resulting reduced
suppression of follicle-stimulating hormone production and subse-
quent development of follicles that produce endogenous estradiol,
additional and irregular stimulation of the endometriummay result in
BTB. In a pooled study of 7 trials, 35% of womenwith large follicles had
BTB [42]. Other potential causes of reduced levels of circulating
estrogens and progestins include the use of agents such as anticon-
vulsants and antibiotics (e.g. rifampin and griseofulvin) [43]. Cigarette
smoking can reduce levels of contraceptive steroids because of en-
hanced hepatic metabolism, which may explain the relatively high
incidence of BTB in smokers [44].

Many women experience unscheduled vaginal spotting/bleeding
in the first 3–6 months of use of the levonorgestrel-releasing
intrauterine system (LNG-IUS) [45,46]. In a UK study [46], 10% of
new users of the LNG-IUS ceased use by the end of the first year
because of bleeding complaints. This contributed to a reported total
5-year cumulative discontinuation rate for bleeding problems of
16.7% [46]. In a Brazilian study [47], 25% of women complained of
vaginal spotting in the first 6 months of LNG-IUS use, and removals
because of menstrual bleeding problems were concentrated in this
time period.
Systemic agents that interfere with dopamine metabolism have
the potential to cause AUB secondary to disorders of ovulation.
Tricyclic antidepressants (e.g. amitriptyline and nortriptyline) and
phenothiazines belong to a group of drugs that impact dopamine
metabolism by reducing serotonin uptake. It is thought that the
resulting reduced inhibition of prolactin release causes prolactin-
related disruption in the hypothalamic–pituitary–ovarian axis and
consequent disorders of ovulation, including anovulation. Conse-
quently, any agent that impacts serotonin uptake is a candidate for
causing ovulatory dysfunction and resulting amenorrhea or irregular
uterine bleeding.

Finally, HMB is a relatively common consequence of the use of
anticoagulant drugs such as warfarin, heparin, and low molecular
weight heparin. The mechanism seems to be straightforward because,
in such instances, there is impairment of the formation of an adequate
“plug” or clot within the vascular lumen. Women using such agents
essentially have a systemic disorder of hemostasis that is similar in
manifestation and management to inherited disorders of hemostasis.
Consequently, by convention, the group determined that this type of
iatrogenic AUB should be placed in the AUB-C category.
4.9. Not yet classified (AUB-N)

Several uterine entities might contribute to, or cause, AUB in a
given individual; however, this has not been demonstrated conclu-
sively because these entities—such as chronic endometritis, arterio-
venous malformations, and myometrial hypertrophy—have been
poorly defined, inadequately examined, or both. In addition, there
may be other disorders, not yet identified, that would be defined only
by biochemical ormolecular biology assays. Collectively, these entities
(or future entities) have been placed in a category termed “not yet
classified.” As further evidence becomes available, they may be
allocated a separate category or be placed into an existing category in
the system.
5. Notation

Following appropriate investigation, discussed below, an individ-
ual may be found to have 1 ormore potential causes of, or contributors
to, their AUB symptoms. Consequently, the system has been designed
to enable categorization and notation in a fashion that allows for this
circumstance. It is recognized that this increased level of complexity
will be of most value to specialists and researchers.

The formal approach follows the example of theWHO TNM staging
of malignant tumors, with each component addressed for all patients
(Fig. 3). For example, if it were determined that an individual had a
disorder of ovulation, a type 2 leiomyoma, and no other abnormalities,
they would be categorized as follows in the context of a complete
evaluation: AUB P0 A0 L1(SM) M0 - C0 O1 E0 I0 N0. Recognizing that, in
clinical practice, the full notation might be considered to be
cumbersome, an abbreviation option has been developed. The patient
previously described would be categorized AUB-LSM; O.
6. Guidelines for investigation

Women with AUB may have 0, 1, or multiple identifiable factors
that may contribute to the genesis of the abnormal bleeding. There
may also be pathology (e.g. subserosal leiomyoma) that is present but
thought not to be a contributor to AUB. Consequently, the investiga-
tion of women with AUB must be undertaken in as diligent and
comprehensive a fashion as is practicable given the clinical situation
and the available resources. This suggested approach is demonstrated
in Figs. 4 and 5, and described below.
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Fig. 3. Notation. A. In all cases, the presence or absence of each criterion is noted using
“0” if absent, “1” if present, and “?” if not yet assessed. Each of the cases shown has 1
abnormality identified. From the top: at least one submucosal leiomyoma (LSM);
adenomyosis (A)—focal and/or diffuse; endometrial polyps (P); and an absence of any
abnormality, leavingendometrial causes (E) as a diagnosis of exclusion. B. Eachof the cases
shown has more than 1 positive category. From the top: submucosal leiomyoma and
atypical endometrial hyperplasia (M), asdiagnosedbyendometrial sampling; endometrial
polyps and adenomyosis; endometrial polyps and subserosal leiomyoma (LO); and
adenomyosis, subserosal leiomyoma and coagulopathy (C), as determined by positive
screening test and subsequent biochemical confirmation of von Willebrand disease.
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6.1. General assessment

Presented with a woman of reproductive age with either acute or
chronic vaginal bleeding thought to be AUB, the clinician would
perform a careful evaluation to ensure that the bleeding was not
related to an undiagnosed pregnancy and was emanating from the
cervical canal, rather than another location. The presence of a
pregnancymay be reliably determinedwith a combination of directed
history and urine/serum assay for the presence of the β-subunit of
human chorionic gonadotropin. (Determination of the location or
viability of a pregnancy is not considered to be within the domain of
the classification system.) Women with both acute and chronic AUB
should be evaluated for anemia with an assay of hemoglobin and/or
hematocrit (preferably a full blood count, including platelets). Once
the bleeding has been confirmed or, in the absence of any other
identifiable source, suspected to be of uterine origin, the clinician
would proceed in a systematic fashion, designing the assessment to
address each of the components of the classification system.
6.2. Determination of ovulatory status

Predictable cyclic menses every 22–35 days are usually associated
with ovulation [48,49], whereas bleeding associated with AUB-O is
typically irregular in timing and flow, and often interspersed with
episodes of amenorrhea. If there is uncertainty regarding ovulatory
status, measurement of serum progesterone, timed to the best
estimate of mid-luteal phase or, alternatively, a similarly timed
endometrial biopsy may provide evidence supporting or refuting the
presence of ovulation in a given cycle. If a woman were deemed to
have a disorder of ovulation, she would be categorized as AUB-O.

6.3. Screening for systemic disorders of hemostasis

A structured history can be used as a screening tool with 90%
sensitivity for the detection of these relatively common disorders [50]
(Table 1). Forwomenwithapositive screen, and for selectedothers such
as those about to undergo surgery, further testing is necessary, often
following consultation under the direction of a hematologist. Such tests
may include assays for von Willebrand factor, ristocetin cofactor, and
othermeasures [51]; if positive, such resultswould lead towomenbeing
categorized as C1. By convention, individuals with AUB associated with
the use of anticoagulant therapy are also categorized as C1.

6.4. Evaluation of the endometrium

Endometrial sampling is not required for all patients with AUB,
making it necessary to identify those women for whom such an
evaluation would be appropriate. Patients are selected for endome-
trial sampling based on a combination of factors that reflect the risk
for the presence of atypical hyperplasia or carcinoma. Several reports
and guidelines use some combination of age, personal and genetic risk
factors, and TVUS screening for endometrial echo-complex thickness
to determine which patients should undergo endometrial sampling
[52–56]. Although some studies indicate that age is not important
as an independent variable [53], most suggest that endometrial
sampling be considered for all women over a certain age, usually
45 years [54]. Women from families with hereditary nonpolyposis
colorectal cancer syndrome have a lifetime risk of endometrial cancer
of up to 60%, with a mean age at diagnosis of 48–50 years [57,58].
Regardless of guideline structure, persistent AUB that is unexplained
or not adequately treated requires endometrial sampling—if possible,
in association with hysteroscopic evaluation of the uterine cavity.

Several techniques can be used to perform endometrial sampling,
but it is important that an adequate sample be obtained before the
patient can be considered at low risk for a malignant neoplasm [59].
Finally, given the apparent relationship between chlamydial infec-
tion of the endometrium and AUB, it may be prudent to consider eval-
uating for the organism in symptomatic patients [60]. Although cervical
sampling seems reasonable, the relationship between cervical speci-
mens and endometrial infection is not clear.

6.5. Evaluation of the structure of the endometrial cavity

Structural evaluation of the endometrial cavity is performed to
identify abnormalities—including endometrial/endocervical polyps
(AUB-P) and submucosal leiomyomas (AUB-LSM)—that could contribute
to AUB. Transvaginal ultrasound is an appropriate screening tool and, in
most instances, should be performed first or early in the course of the
investigation. For ideal imaging, the ultrasound equipment must be of
adequate quality to display myometrial and endometrial features
clearly, and the examiner must have the ability to operate the scanning
device and interpret the images displayed. Even in ideal circumstances,
TVUS is not 100% sensitive because polyps and other small lesions may
elude detection, even in the context of a normal study [61,62].
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Fig. 4. Initial evaluation. For a diagnosis of chronic abnormal uterine bleeding (AUB), the initial assessment requires the patient to have experienced 1 or a combination of
unpredictability, excessive duration, abnormal volume, or abnormal frequency of menses for at least the previous 3 months. Patients should undergo a structured history designed to
determine ovulatory function, potential related medical disorders, medications, and lifestyle factors that might contribute to AUB. For those with heavy menstrual bleeding, the
structured history should include the questions from Table 1. Understanding the future fertility desires of the patient will help to frame the discussion of therapy following
appropriate investigation. Ancillary investigations should include a hemoglobin and/or a hematocrit assessment, appropriate tests for features that could contribute to an ovulatory
disorder (thyroid function, prolactin, and serum androgens), and if the Table 1-based structured history is positive for coagulopathy either referral to a hematologist or appropriate
tests for von Willebrand disease.
Reproduced, with permission, from Ref. [11].
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If good ultrasonic images are obtained and there is an absence of
findings indicative of endometrial polyps or submucosal myomas, the
endometrial cavity may presumptively be considered normal from the
perspective of lesions causing or contributing to AUB. However, if there
Fig. 5. Uterine evaluation. The uterine evaluation is, in part, guided by the history and other
ovulatory disorder, or presence of other risk factors for endometrial hyperplasia or malignanc
of structural anomaly, particularly if previous medical therapy has been unsuccessful, eva
ultrasound (TVUS) examination. Unless the ultrasound image indicates a normal endomet
sonography (SIS) to determine whether target lesions are present. Such an approach is also d
these measures are inconclusive or, in the instance of virginal girls and women, not feasible o
(MRI) may be of value, if available. Abbreviations: AUB, abnormal uterine bleeding; CA, car
Reproduced, with permission, from Ref. [11].
are imaging features indicative of endometrial polyp(s), if there are
myomas that may be encroaching on the endometrial cavity, or if
the exam is suboptimal, imaging with other, more sensitive tech-
niques is recommended—generally SIS (also called sonohysteroscopy
elements of the clinical situation, such as patient age, presence of an apparent chronic
y. For those at increased risk, endometrial biopsy is probably warranted. If there is a risk
luation of the uterus should include imaging, at least with a “screening” transvaginal
rial cavity, it will be necessary to use either or both hysteroscopy and saline infusion
esirable if endometrial sampling has not provided an adequate specimen. Uncommonly,
utside of an anesthetized environment. In these instances, magnetic resonance imaging
cinoma.
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Table 1
Clinical screening for an underlying disorder of hemostasis in the patient with
excessive menstrual bleeding.a

Initial screening for an underlying disorder of hemostasis in patients with excessive
menstrual bleeding should be by a structured history (positive screen comprises any
of the following): b

Heavy menstrual bleeding since menarche
One of the following:

Postpartum hemorrhage
Surgical-related bleeding
Bleeding associated with dental work

Two or more of the following symptoms:
Bruising 1–2 times per month
Epistaxis 1–2 times per month
Frequent gum bleeding
Family history of bleeding symptoms

a Table reproduced, with permission, from Ref. [51].
b Patients with a positive screen should be considered for further evaluation,

including consultation with a hematologist and/or testing of vonWillebrand factor and
Ristocetin cofactor.
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and hysterosonography) or hysteroscopy, depending on the resources
available to the clinician. In most instances, SIS will be more readily
available, particularly when the only resources for hysteroscopy are in
an operating room. However, if office hysteroscopy is available, there
may be additional value should polyps be identified because they could
be removed in the same setting.

When vaginal access is difficult, as may be the case with ado-
lescents and virginal women, TVUS, SIS, and office hysteroscopy may
not be feasible. In such cases, there may be a role for MRI. Alter-
natively, hysteroscopic examination under anesthesia may be the
best approach.

With the PALM-COEIN classification, P (for endometrial and
endocervical polyps) is confirmed only with documentation of 1 or
more clearly defined polyps, generally with either SIS or hysteroscopy.
Usually, a patient may be categorized with 1 or more submucosal
leiomyomas (AUB-LSM) with either SIS or hysteroscopy, but care must
be taken not to infuse the distending mediumwith such pressure that
the natural relationships of the leiomyomawith the endometrium and
myometrium are distorted.
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6.6. Myometrial assessment

The myometrium is assessed primarily with a combination of
TVUS and transabdominal ultrasound to identify leiomyomas, with
any such lesion leading to an L1 assignment. Should the combination of
TVUS with or without abdominal ultrasound plus either hysteroscopy
or SIS fail to identify leiomyomas, the patient would be classified as L0.
For the secondary subclassification, it is necessary to perform some
combination of TVUS, SIS, hysteroscopy, and MRI.

The tertiary subclassification of leiomyoma type requires the
clinician to determine the relationship of the leiomyomas with the
endometrium, myometrium, and serosa. Clinically, at least for non-
submucosalmyomas, thiswould probably require theuse ofMRI (Fig. 2).

The myometrium should also be evaluated for the presence of
adenomyosis or to distinguish between leiomyomas and adenomyo-
mas [26]. The sonographic criteria are described elsewhere in this
document. An assignment of A1 requires 3 of the criteria to be met;
otherwise, the patient is classified as A0.

If available, MRI may be used to evaluate the myometrium to
distinguish between leiomyomas and adenomyosis [25]. It may also
be superior to TVUS, SIS, and hysteroscopy for measuring the
myometrial extent of submucosal leiomyomas [61]. However, it was
determined that reliance on MRI would not be practical at the present
time because of the relative or absolute lack of access in many
healthcare systems.
7. Discussion

Abnormal uterine bleeding in women of reproductive age is a
manifestation of any of a number of disorders or pathologic entities. To
date, the absence of a universally accepted method for classifying such
patients has impeded basic science and clinical investigation, as well as
the practical, rational, and consistent application ofmedical and surgical
therapy. In the past, at least some staging and classification systems
have proven to be useful as a way to compare research on clinically
similar populations, and for the guidance of the clinician in the inves-
tigation and treatment of affected patients. The current agreement
process was designed to create a practical system that could be used by
clinicians in most countries worldwide to classify patients with AUB
readily and consistently, based on the results of a systematic evaluation.
Another recognized impediment to communication between and
among clinicians and patients was the absence of standardized
nomenclature for the description of symptoms of AUB. The results of
the present agreement process are published elsewhere [1,6,7] and the
proposed classification system presented in preliminary form [11].

The participation of clinicians from 6 continents was, in part,
designed to provide input into the practicality of performing the
investigations described for classifying patients according to the pro-
posed system. Clearly, at this time, the characterization of structural
lesions of the uterus usingMRI is not feasible and, consequently, use of
the modality is not included as a mandatory tool for classification of
patients with chronic AUB. This does not mean that clinicians cannot
or should not use MRI if it is deemed necessary and is available, with
the results of MRI assessments used to determine the presence or
absence of adenomyosis when classifying a patient according to the
present system.

8. Conclusion

A multinational group of clinician–investigators with broad ex-
perience in the investigation of AUB has agreed on a system of
classification to facilitate multi-institutional investigation into the
epidemiology, etiology, and treatment of women with acute and
chronic AUB. The system should also foster meta-analysis of clinical
trials that are appropriately designed and reported. It is recognized
that the system will require periodic modification and occasional
substantial revision depending on advances in knowledge and
technology, and increasing availability of investigative options across
geographic regions. Consequently, we recommend a scheduled
systematic review of the system on a regular basis by a permanent
committee of an international organization such as FIGO, which has
already endorsed the establishment of a suitable ongoing Working
Group on Menstrual Disorders.

Journal editors and editorial boards are encouraged to request that
materials, methods, and reporting sections of manuscripts dealing
with AUB be designed accordingly.
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