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Introduction
Abnormal uterine bleeding (AUB) may be
defined as any variation from the normal
menstrual cycle which includes changes
in regularity and frequency of menses,
duration of flow, or amount of blood
loss1. Abnormal uterine bleeding affects
up to 30% of women throughout their
reproductive lifetime2. These disorders
may significantly affect quality of life,
result in time off work, lead to surgical
intervention including hysterectomy and
ultimately have a significant impact on the
health care system itself 3.
The investigation and management
of AUB has been hampered by the
confusing and inconsistently applied
nomenclature. There is also a paucity of
standardized methods for investigation
and categorization of the potential
causes4. The research in the field of AUB
is also complicated by invariably applied
nomenclature
and
non-standardized
investigation methods; thus it is difficult to
compare studies by different researchers.
Therefore, it is essential to have a
standardized universal terminology and
a classification of potential etiologies for
AUB to improve communication among
practitioners and to guide research and
education on this topic.
Beginning with workshops in 2005, with
the involvement of contributors from
Consultant Obstetrician and Gynaecologist
District Base Hospital, Rikillagaskada, Sri
Lanka

a

Senior Lecturer in Obstetrics and
Gynaecology, Faculty of Medicine, University
of Colombo

b

Correspondence: Dr. G.G.A. Gunasena MBBS,
MD, MRCOG,
E mail: asankagunasena@gmail.com
iD

http://orcid.org/0000-0003-2014-1292

Competing interests:The authors report no
conflict of interest

more than 17 countries on 6 continents, the
International Federation of Gynaecology
and Obstetrics (FIGO) proposed a new
system for the classification of AUB in
2011. This classification system is known
by the acronym PALM-COEIN5. The
basic system comprises 9 categories:
The first 4 are defined by visually
objective structural criteria PALM (Polyp,
Adenomyosis, Leiomyoma, Malignancy
and hyperplasia); a second 4 that are
unrelated to structural anomalies COEI
(Coagulopathy, Ovulatory dysfunction,
Endometrial and Iatrogenic), and a final
category reserved for entities that are not
yet classified (N). The American College
of Obstetricians and Gynecologists
adopted it in 20126. Subsequently, many
publications,
recommendations
and
guidelines started using the PALM-COEIN
classification in their methodology.
Journal editors and editorial boards were
encouraged to request the authors to
prepare their manuscripts dealing with
AUB in accordance with the PALMCOEIN classification.
We have more than 90-year experience
in the universal nomenclature and
classification systems introduced by FIGO,
particularly in the field of gynaecological
malignancies. These systems are practical,
universally accepted, and aid clinicians
and investigators in the guidance of
research, treatment, and prognostication.
But it is uncertain whether PALM-COEIN
classification system has gained the same
popularity among researchers or has been
adopted by majority of clinicians even
after six years of its introduction. Some
clinicians may find the new terminology
and classification difficult in their day to
day clinical practice and may not use it
routinely. If that is the case, there is a risk
that the PALM-COEIN terminology and
classification may have the same fate as
the pelvic organ prolapse quantification
classification. Although it was a good
classification system which quantified the

genital prolapse accurately, it hasn’t gained
much popularity among researchers and
clinicians.
This review is an attempt to present the
PALM-COEIN classification for AUB and
critically appraise its clinical utility.

New terminology Adopted in the PALM
COEIN classification
New Terminology –
Acute and Chronic AUB
Available classifications used before the
PALM-COEIN did not make a distinction
between acute and chronic AUB in nonpregnant women. Instead, patient’s
clinical condition (e.g. hemodynamically
unstable, shocked, or seriously anemic)
was used in the description of patients.
The PALM-COEIN defines acute AUB
as an episode of heavy bleeding that is of
sufficient quantity to require immediate
intervention to prevent further blood loss.
Acute AUB may present in the background
of existing chronic AUB or might occur
without such a history. By contrast,
chronic AUB is 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 does not necessarily
require immediate intervention5. The terms
acute AUB and chronic AUB clearly and
shortly describes the clinical condition of
the patient and guide further management.

“Intermenstrual
bleeding” – to replace
“Metrorrhagia”
Intermenstrual bleeding (IMB) occurs
between clearly defined cyclic and
predictable menses. Such bleeding may
occur at random times or may manifest in a
predictable manner at the same day in each
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cycle5. The term IMB is clinically more
sensible and appropriate and it is supposed
to replace the word metrorrhagia.

Abandon the term
“DUB” – Find out the
exact etiology
The term dysfunctional uterine bleeding
(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. It
was suggested during the agreement
process that the term “DUB” should be
abandoned7. In fact, the women who
are classified as DUB actually have one
or more of coagulopathy, disorders of
ovulation, or primary endometrial disorder
which are clearly described in the new
classification system. Frequently, these
etiologies tend to be missing in the list of
differential diagnosis. The omission of the
term DUB will alert the clinician about the
potential of one of the above conditions
being the culprit.

“Heavy Menstrual
Bleeding” to replace
“Menorrhagia” – Is it
really necessary?
The term menorrhagia is replaced by the
term heavy menstrual bleeding (HMB).
Excessive bleeding occurring with regular
menstrual cycles (predictable bleeding) is
called menorrhagia and this term was in
use for generations. It is doubtful whether
the term menorrhagia has created any
confusion among the clinicians which
would be rectified by the term HMB.

PALM-COEIN FIGO
Classification for AUB
There are 9 main categories, which are
arranged according to the acronym PALMCOEIN (Table 01). The components of
the PALM group are discrete (structural)
entities that can be measured visually with
imaging techniques and/or histopathology,
whereas the COEIN group is related to
entities that are not defined by imaging
or histopathology (non-structural)8. Each
basic category was designed to include
sub-classification systems, as necessary.
The basic categories are expected to be
used at primary care level whereas subclassifications would be most relevant at
specialist and research levels.
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Table 3.The limits of agreement between the hemoglobin and hematocrit
Table 01: PALM-COEIN Classification of AUB
Structural causes (PALM)

Non-structural causes (COEIN)

Polyps

Coagulopathy

Adenomyosis

Ovulatory dysfunction

Leiomyomas

Endometrial

•

Submucosal

•

Other

(primary disorder of mechanisms regulating
local endometrial “hemostasis”)

Malignancy and hyperplasia

Iatrogenic
Not yet specified

PALM-COEIN: Easy
mnemonic to
remember
It is obvious that this system has made
remembering the causes of AUB easy
since it is in the form of a mnemonic that
uses common words palm and co(e)in,
supplemented by pictures of a palm and
a coin. Having a separate group (COEIN)
for the non-structural causes of AUB
highlights the importance of considering
them as possible causative factors.
This system also recognizes the possibility
of more than one pathology in an
individual symptomatic woman. But
caution should be taken with definable
entities such as adenomyosis, leiomyomas,
and endocervical / endometrial polyps
as they are frequently asymptomatic
and, therefore, not contributing to the
presenting symptoms.

Lack of subclassifications
for Polyps and
Adenomyosis
Endometrial and endocervical polyps are
indicated as AUB-P. There seems to be
little controversy regarding the inclusion
of polyps as they are often asymptomatic.
Polyps have only a primary classification
which indicates their presence or absence.
A sub-classification including clinically
relevant variables about polyps (location,
size, number, morphology etc.) is not
presented in the PALM-COEIN. Instead,
clinicians are advised to include such
information in their data collection
systems.
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Adenomyosis (AUB-A) is the second
category in PALM group. The
diagnostic criteria for adenomyosis
vary substantially. The existing criteria
are based on sonographic, magnetic
resonance imaging (MRI)-based and
histopathological findings. Recognizing
women’s limited access to MRI worldwide
and the limited value of histopathological
criteria in a clinical classification
system, PALM-COEIN has correctly
incorporated sonographic criteria as the
minimum requirements for assigning
the diagnosis of adenomyosis. Again a
sub-classification is not presented in the
PALM-COEIN for adenomyosis at least
to indicate the distinctions between diffuse
and focal (or multifocal) disease, which is
also known as adenomyoma. The surgical
management of adenomyoma is different
from that of diffuse adenomyosis (e.g.
wedge resection of adenomyoma).

Informative
and useful subclassification for
Leiomyoma
The term leiomyoma has been selected
as the most accurate term to indicate the
benign fibro-muscular tumors of uterus
in the PALM-COEIN system (AUB-L).
In addition to the primary classification
system, which reflects only the presence
or absence of one or more leiomyomas,
there are also the secondary and tertiary
classification systems (Table 02). In
the secondary system, the leiomyomas
involving
the
endometrial
cavity
(submucosal, marked as SM) must be
distinguished from the others (marked
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Table 02: Leiomyoma sub-classification system (8).
SM-Submucosal

O - Other

Hybrid leiomyomas
(impact both
endometrium and
serosa)

0

Pedunculated intracavitary

1

˂50% intramural

2

≥50% intramural

3

Contacts endometrium, 100%
intramural

4

Intramural

5

Subserosal ≥50% intramural

6

Subserosal ˂50% intramural

7

Subserosal pedunculated

8

Other (specify e.g. cervical, parasitic)

Two numbers are listed separated by a hyphen. By
convention, the first refers to the relationship with the
endometrium while the second refers to the relationship to
the serosa. One example is below
2-5

as O), because sub-mucosal lesions are
generally considered to be the most
common contributors to the genesis of
AUB. The tertiary classification system is
a design for subendometrial or submucosal
leiomyomas that was originally submitted
by Wamsteker et al.9 and subsequently
adopted by the European Society for
Human Reproduction and Embriology
(ESHRE).
Primary and secondary classifications
of leiomyoma would be adequate in
routine clinical practice whereas tertiary
classification would be most useful for
clinical investigators. It might be of use
for clinicians who perform resectoscopic
myomectomy.

Endometrial
Hyperplasia and
Malignancy in the
same category (AUB-M)
– Is it appropriate?
Both endometrial hyperplasia and
malignancy are categorized as AUB-M in
the PALM-COEIN classification. Further
detailing should be done according to the
WHO and FIGO classification and staging
systems. It seems to be confusing to include
endometrial hyperplasia without atypia
in the same category with malignancy.

Submucosal and subserosal, each
with less than half the diameter in the
endometrial and peritoneal cavities,
respectively.
Emerging data indicate that the risk of
endometrial hyperplasia without atypia
(simple or complex) progressing into
endometrial cancer is less than 5% over
20 years and majority of these cases will
regress spontaneously during follow-up10.
Therefore, it would be more appropriate to
have a separate category for endometrial
hyperplasia with a sub-classification to
indicate the presence or absence of cellular
atypia. Endometrial malignancy could
be presented as a separate entity. Putting
these two diverse conditions together
might not help accurate nomenclature,
categorization or comparison of different
studies.

Coagulopathy as
a separate entity –
An eye-opener for
clinicians
Coagulopathy (AUB-C) refers to systemic
disorders of haemostasis and it is not
clear how often these abnormalities cause
or contribute to the genesis of AUB.
However, recent evidence demonstrates
that approximately 13% of women with
HMB have biochemically detectable
systemic disorders of hemostasis,
most often von Willebrand disease11.
The fact that relatively few clinicians

consider coagulopathy in the differential
diagnosis of women with HMB12 makes
it necessary to have coagulopathy as a
distinct category. Testing for coagulation
disorders should be considered in women
who have a history of heavy menstrual
bleeding since menarche, personal
history of abnormal bleeding (postpartum
hemorrhage, surgical-related bleeding,
bleeding associated with dental work,
bruising or epistaxis 1–2 times per month)
or family history of bleeding symptoms.

Need to have a subclassification
for Ovulatory
Dysfunction (AUB-O) –
To avoid repetition
Ovulatory
dysfunction
(AUB-O)
usually manifests as a combination of
unpredictable timing of bleeding and
variable amount of flow, which can result
in HMB in some cases. Unexplained
ovulatory disorders frequently occur
at the extremes of reproductive age:
adolescence and the menopause transition.
Many cases of ovulatory dysfunction
are secondary to endocrinopathies (e.g.
polycystic ovary syndrome, thyroid
diseases, hyperprolactinemia, adrenal
gland diseases, and weight related
disturbances such as obesity, anorexia,
weight loss, and mental and physical
stress experienced during extreme
exercise associated with elite athletic
training). In certain cases, the disorder
may be iatrogenic, caused by gonadal
steroids or drugs that impact dopamine
metabolism, such as phenothiazines and
tricyclic antidepressants. In the PALMCOEIN classification, these hormonal
therapies and medications are also
described in iatrogenic causes (AUB-I)
and including the same causes under
ovulatory dysfunction creates duplication
within the classification system. To avoid
this confusion, a sub-classification system
should be introduced to AUB-O based on
its cause; endocrinopathies, iatrogenic,
unexplained etc.
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Despite a variety of
endometrial causes
for AUB; the category
“Endometrial”
(AUB-E) includes
only the disorders
of endometrial
haemostasis
Abnormal uterine bleeding could
also be due to primary disorders of
endometrium. 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 activator13. There is also
evidence showing an increased local
production of substances that promote
vasodilation, e.g. prostaglandin E2 and
prostacyclin12,14.
Considering
these
facts, the PALM-COEIN classification
has included primary disorders of local
endometrial “haemostasis” in the category
named Endometrial (AUB-E). The name
“endometrial” for this category is a little
confusing as well-known structural causes
like endometrial hyperplasia (AUB-M)
and endometrial polyps (AUB-P) are
included in different categories though
they originate from the endometrium.
Endometrial inflammation or infection
may also play a role in the genesis of AUB.
Lesions like chronic endometritis are not
rare in the histopathological diagnosis of
endometrial sampling. However, chronic
endometritis is not sub-classified citing
lack of evidence to demonstrate a consistent
relationship with the occurrence AUB15.
Other rare associations like arterio-venous
malformations and pelvic tuberculosis are
also not included in this category due to
lack of evidence. Therefore, AUB-E is
concerned only with primary disorders of
endometrial haemostasis which invariably
becomes a diagnosis by exclusion of other
identifiable abnormalities.
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Medications are
included in both AUB-I
and AUB-O; Duplication
within the system
The iatrogenic causes of AUB include
medicated or inert intrauterine systems and
pharmacologic agents that directly impact
the endometrium, interfere with blood
coagulation mechanisms, or influence the
systemic control of ovulation1. Gonadal
steroid therapy (estrogens, progestins,
and androgens), levonorgestrel-releasing
intrauterine system (LNG-IUS) and
systemic agents that interfere with
dopamine metabolism (antidepressants
and antipsychotics) have the potential
to cause AUB through interference to
the ovulation. Thus, medications that
interfere with ovulation are included both
in AUB-O and AUB-I creating duplication
within the PALM-COEIN classification
system. Tamoxifen, corticosteroids and
herbs (e.g. ginseng) are also implicated
in the genesis of AUB. Abnormal uterine
bleeding is relatively common with the use
of anticoagulant drugs such as warfarin,
unfractionated heparin, and low molecular
weight heparin1.
Poorly defined and less studied entities
like arteriovenous malformations and
myometrial hypertrophy have been placed
in a category termed “not yet classified”
(AUB-N). This will accommodate any
future entity as well. Functioning ovarian
neoplasms (e.g. Granulosa cell tumour)
can result in AUB due to endometrial
hyperplasia induced by excess oestrogen
secreted by the tumour. It does not seem
to be appropriate to include functioning
ovarian neoplasms in “not yet classified”
category and it is uncertain where in the
PALM-COEIN classification it should fit
in.

Conclusion
The development of consistent and
universally
accepted
nomenclature
and standard classification system for
the causes of AUB was a long-felt
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necessity in gynaecology. The PALMCOEIN classification was introduced
as a step toward rectifying inconsistent
terminologies and variably applied
classification systems and it was expected
to facilitate the communication, clinical
care, and research among clinicians and
investigators. Despite the experienced
benefits, the clinical utility of PALMCOEIN classification might have been
restricted by the few areas which still
create some confusion. A scheduled
systematic review and a substantial
revision of the areas concerned will enable
the PALM-COEIN classification system
to become a routine in clinical practice.
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