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ABSTRACT

Abnormal uterine bleeding is a common reason for presentation to health-care providers: it is esti-
mated that one woman in three will present to a care provider with abnormal uterine bleeding (AUB)
during the reproductive years, and that at least one woman in 10 will experience postmenopausal
bleeding. Although there are some variations in national guidelines for investigation, diagnosis and
management of premenopausal AUB, there are far more areas of agreement than disagreement. A
comprehensive literature search was undertaken to review national and international guidelines
regarding investigation, diagnosis and management of AUB in both premenopausal and postmeno-
pausal women. Areas of controversy are identified, and latest evidence reviewed. Although efforts to
reduce hysterectomies for premenopausal AUB through medical management have largely been suc-
cessful, there are areas where more research is necessary to guide optimal investigation and manage-
ment. Many countries have well-defined guidelines for investigation and management of
premenopausal AUB: there are fewer well-developed guidelines for investigation and management of
postmenopausal bleeding. There is a paucity of evidence-based data on management of unscheduled
bleeding on menopausal hormone therapy.
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This review was presented as a paper at the 18th IMS World Congress, Lisbon, Portugal in October 2022.

Abnormal uterine bleeding in the reproductive
years

Abnormal uterine bleeding (AUB) is the term used to encom-
pass bleeding from the uterus that deviates from normal
menstruation with respect to quantity of bleeding, duration,
frequency and regularity of flow [1]. Menstrual disorders are
a common indication for medical visits, and heavy menstrual
bleeding may affect up to 30% of women during their repro-
ductive lifetime. These complaints may have a significant
impact on quality of life, time missed from work and health-
care expenditure [2]. Some guidelines have been updated to
make quality of life the impetus for treatment, rather than
focusing on blood loss [3].

For the purpose of this review, standard terminology
developed by the International Federation of Gynecology
and Obstetrics (FIGO) Menstrual Disorders Working Group
will be used [4].

Initial assessment - history and physical examination

There is agreement that evaluation of AUB should consist of
a history, a physical examination, laboratory tests and, in
some circumstances, imaging.

A thorough history will incorporate regularity of bleeding
(irregular cycles are more likely to be anovulatory), and the
presence of post-coital bleeding or intermenstrual bleeding
mandates investigations such as cervical cancer and sexually
transmitted infection screening. Sexual and reproductive his-
tory, including obstetrical history, current contraceptive use
and desire for pregnancy (now or later), may help identify
co-needs to tailor therapy. Any symptoms of systemic dis-
ease such as hypothyroidism, hyperprolactinemia, coagula-
tion disorders, polycystic ovarian syndrome or adrenal
disorders can guide further testing. Associated symptoms
such as dysmenorrhea, pelvic pressure or vaginal discharge
may provide further clues. Comorbidities such as hormonally
dependent neoplasms, personal history of venous thrombo-
embolic events, cardiovascular disease, liver disease or rheu-
matologic disease may guide decisions around treatment
options.

Medication history is important, as antidepressants, anti-
psychotics, oral contraceptives, tamoxifen, anticoagulants,
and certain herbal and complementary health products may
be implicated in AUB [2].

A family history of inherited coagulation disorders or
endometrial and colon cancer should be sought and further
testing initiated if these are present. Hereditary non-polyposis
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colorectal cancer is a genetic mismatch-repair syndrome.
Affected women have a 13-47% lifetime risk of endometrial
cancer, and a 3-17% lifetime risk of ovarian cancer, depend-
ing on mutation [5]. Recommendations for testing and sur-
veillance will differ from those without a family history.

There is agreement among international guidelines that a
complete physical assessment is indicated [6]. Assessment of
vital signs, body mass index, abdominal examination and
assessment for endocrinopathies may help guide further
investigations. Assessment of the wvulva, urethra, perianal
region, vagina and cervix, and bimanual examination of the
uterus and adnexa, can provide clues to the origin of the
bleeding abnormality and guide further laboratory or imag-
ing tests.

Laboratory tests

There is moderate concordance among national and inter-
national guidelines regarding laboratory tests [6]. A complete
blood count is recommended to diagnose anemia; some
guidelines recommend serum ferritin to assess iron defi-
ciency. While a hemoglobin determination will diagnose
anemia, ferritin is the diagnostic test of choice for iron defi-
ciency. Pregnancy testing is recommended by most guide-
lines. Female hormone testing is reserved for specific
circumstances and has little value in a routine setting [7].
Thyroid testing is generally recommended only if signs or
symptoms of thyroid disease are present. Testing for coagu-
lopathies is recommended if heavy menstrual bleeding has
been present since menarche or a family history is
suggestive.

The role of endometrial biopsy in assessment

Most guidelines agree that there is a role for endometrial
sampling in patients with AUB to diagnose endometrial
hyperplasia or cancer, but there is some disagreement
regarding whom to biopsy.

The Society of Obstetricians and Gynaecologists of
Canada (SOGC) guidelines recommend routine endometrial
biopsy in women with AUB age 40 years and older, or
younger if risk factors such as obesity, nulliparity, polycystic
ovary syndrome, diabetes or hereditary non-polyposis colo-
rectal cancer are present [2]. A recent Canadian study has
suggested that the risk of malignant or pre-malignant path-
ology in low-risk women up to the age of 49 ages is very
low, suggesting that age alone should be removed as an
indication for endometrial biopsy [8]. The National Institute
for Health and Care Excellence (NICE) in the UK recommends
directed endometrial biopsy at the time of hysteroscopy for
women at high risk of endometrial pathology (including trad-
itional risk factors, as well as those on tamoxifen or who
have failed empiric medical management), while stating that
blind endometrial biopsy should not be offered to women
with heavy menstrual bleeding [3]. The American College of
Obstetricians and Gynecologists (ACOG) recommends endo-
metrial biopsy starting at age 45 years for investigation of
AUB, and at younger ages if risk factors are present [9].
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Organizations recommending blind endometrial biopsy uni-
formly favor in-office aspiration techniques [6].

The role of imaging

When imaging is indicated, there is agreement that transva-
ginal ultrasound (TVUS) is the first-line imaging modality. The
indications for imaging vary between guidelines. Abnormal
or inconclusive physical examination is considered an indica-
tion in the ACOG, NICE and FIGO [10] guidelines. In addition,
the ACOG and SOGC propose lack of therapeutic success
with first-line therapy as an indication for TVUS. TVUS is reli-
able in identifying structural abnormalities of the uterine cor-
pus, but may be less reliable in the detection of intracavitary
lesions such as polyps and sub-mucous fibroids [11]. If intra-
cavitary lesions are suspected, hysteroscopy or sonohysterog-
raphy are the preferred investigations for greatest diagnostic
accuracy [11]. Measurements of endometrial thickness in pre-
menopausal women are of no value in predicting cavitary
pathology [12].

Diagnostic framework

In 2011, the FIGO classification of causes of AUB was intro-
duced [13]. The purpose of introducing this classification was
to aid and assist clinicians in the investigation, diagnosis and
management of AUB. It was recognized that that these rec-
ommendations needed to be flexible, subject to ongoing
review and to be used as a comprehensive but practical
guide which allowed interpretation and clinical judgment.
The 2018 update of this framework is shown in Figure 1.

This framework allows classification of AUB into two cate-
gories. The PALM category encompasses discrete structural
entities that may be evaluated using a combination of imag-
ing and histopathology. The COEIN group are generally not
definable by histopathology or imaging.

The frequency of specific etiologies of AUB changes as
patients age. Adolescents are more likely to have AUB as a
result of ovulatory dysfunction or coagulopathy and are
less likely to have structural abnormalities. Women over
age 40 years may experience AUB due to ovulatory dys-
function, endometrial hyperplasia or cancer, or structural
abnormalities such as polyps or myomas [14]. A Brazilian
study of more than 4000 hysteroscopies for AUB showed
the prevalence of histologically confirmed polyps in 27.5%
of cases, and submucous myomas in 7.5% [15]. A study of
433 perimenopausal women with AUB discussed in a
recent review concluded that the etiology was anovulatory
bleeding in 79% [16].

Treatment of AUB

For the purpose of this review, only medical management
options will be discussed. Non-medical approaches to the
management of structural abnormalities have been
addressed in other reviews [16].

There are many medical treatment options available for
treatment of AUB when structural abnormalities have been
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Figure 1. FIGO classification system of causes of abnormal uterine bleeding. From Munro et al. [10]. FIGO, International Federation of Gynecology and Obstetrics.

Table 1. Summary of medical treatments for AUB.

Treatment Dose Efficacy for HMB (MBL) Contraception
Combined Hormonal Contraceptives Cyclic or continuous 20-50% reduction Yes
LNG-IUS 52 mg continuous 70-97% Yes
Cyclic oral progestin Long phase (21 days) 87% No
Injected progestin DMPA 150 mg 60% amenorrhea Yes
Danazol 100-400 mg daily 80% No
GnRH agonists Leuprolide acetate 89% amenorrhea No
Tranexamic acid 19 four times daily 40-59% No
Non-steroidal anti-inflammatory drugs Naprosyn 500 mg twice daily 20-50% No

Adapted from Singh et al. [2, appendix]. DMPA, depo medroxyprogesterone acetate; GnRH, gonadotropin-releasing hormone; HMB, heavy
menstrual bleeding; LNG-IUS, levonorgestrel-releasing intrauterine system; MBL, mean bloodloss.

ruled out. Suitability of various treatments should be ascer-
tained based on each patient’s medical history, risk and
benefit discussion, co-need for contraception, and acceptabil-
ity to the patient of any particular therapy.

The NICE guidelines [3] state that medical management is
appropriate for women with no identified pathology, fibroids
less than 3cm in diameter which are not causing distortion
of the uterine cavity or those with suspected or diagnosed
adenomyosis.

Appropriate medical therapy may include the levonorgestrel-
releasing intrauterine system (LNG-IUS) 52 mg, use of combined
hormonal contraceptives, injectable progestins, long-phase oral
progestins, tranexamic acid, danazol, and gonadotropin-releas-
ing hormone (GnRH) agonists and antagonists (generally pre-
scribed with add-back therapy) [6]. The SOGC guidelines [2]
provide an estimate of efficacy and benefits (Table 1).

Attention should be paid to the contraindications and risk
of each method. Advancing age is an important contributor to
venous thromboembolism (VTE) risk, as women aged 45-49
years have almost four times the baseline VTE risk as a woman
aged 15-19 years [17]. Body mass index has a substantial
impact on VTE risk, and this risk is accentuated with use of
combined hormonal contraceptives [18]. A large prospective
trial estimates that women who use combined hormonal con-
traceptives, be they oral or non-oral, have a three-fold increase
in VTE risk [19]. This study followed women using hormonal
contraceptives containing ethinyl estradiol: newer combined
hormonal contraception using the estrogen estetrol showed
minimal increase in activated protein-C resistance [20].
Although this concept is promising, larger trials are necessary

to determine whether the risk of VTE will actually be lower in
women using this estrogen.

Women with heavy menstrual bleeding have been
shown to have elevated levels of plasminogen activators
compared to women with normal menstrual bleeding
[21]. Tranexamic acid is an inhibitor of plasminogen acti-
vators, so has a role in management of heavy menstrual
bleeding. The NICE advocates for use of tranexamic acid
and/ or non-steroidal anti-inflammatory drugs while
investigations and definitive therapy are being organized,
and for as long as it is beneficial [6]. There is some dis-
agreement as to whether or not tranexamic acid may be
used as an adjunct to combined hormonal contraceptives
in management of heavy menstrual bleeding: in the USA,
current use of combined hormonal contraceptives is
listed as a contraindication to concurrent use of tranex-
amic acid. There is little evidence in the literature to sup-
port this [22].

Use of the LNG-IUS has been shown to be extremely
effective in the management of heavy menstrual bleed-
ing, with reductions in menstrual blood loss of 86% at
3months and 97% at 12months [23]. A Cochrane meta-
analysis demonstrated that use of LNG-IUS 52mg in
women with heavy menstrual bleeding produced an
equivalent quality of life improvement to having surgery,
including hysterectomy [24]. Choosing Wisely Canada, a
medical initiative designed to improve quality of care and
promote evidence-based management, advocates that
surgical intervention for abnormal menstrual bleeding
should not be entertained until medical management,



including the LNG-IUS 52 mg, have been declined by the
patient or has failed [25].

Indications for surgical management

Indications for surgical management in the absence of struc-
tural abnormalities include failure to respond to medical
therapies, inabilities to use medical therapies (side-effects,
contraindications, cost), significant ongoing anemia or quality
of life issues [2].

If endometrial ablation is chosen as a therapy, it should
be restricted to premenopausal women at low risk of endo-
metrial cancer with no desire for future fertility. They should
have documented normal endometrial histopathology at a
pre-ablation evaluation [16].

Uterine artery embolization, generally performed by an
interventional radiologist, is a safe and minimally invasive
procedure for management of heavy menstrual bleeding
caused by uterine fibroids [16]. Although hysterectomy pro-
vides definitive treatment for AUB and is associated with
high rates of patient satisfaction, less invasive treatment
options should be considered to avoid the potential compli-
cations hysterectomy may entail [2].

Conclusions

AUB is a common problem, affecting as many as one in
three women in their reproductive lifetime.

History and physical examination are important first steps.
Minimal laboratory testing is indicated. Endometrial biopsy is
indicated in those at elevated risk of endometrial cancer, or
in those over age 40 or 45 years, depending on national
guidelines. Further research into the worth of routine endo-
metrial biopsies in low-risk women may change these
recommendations.

If examination is normal, an empiric trial of medical ther-
apy may be undertaken. If there is uncertainty about struc-
tural pathology, imaging is indicated, as large myoma or
sub-mucous myoma may not respond to medical therapy.

Medical therapy may be dictated by the patient’s desires,
contraindications or co-needs (e.g. contraception). Medical
therapy may consist of hormonal or non-hormonal entities.
Surgery is generally not indicated in the absence of struc-
tural abnormalities, unless medical therapies are unsuccessful
or unable to be utilized, or if there is a significant quality of
life impairment.

Diagnosis and management of postmenopausal
bleeding

Postmenopausal bleeding is defined as bleeding after 12
consecutive months of amenorrhea for which there is no
other obvious physiological or pathological cause and in the
absence of clinical intervention [26]. The frequency of spon-
taneous postmenopausal bleeding is widely accepted to be
around 10%, with the incidence as high as 409 per 1000
women-years immediately after the first 12 months of
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amenorrhea, and falling to 42 per 1000 women-years
24 months after the first 12 months of amenorrhea [27].

It is recommended that evaluation be undertaken on all
postmenopausal women not on menopausal hormone ther-
apy (MHT) who bleed after 12 consecutive months of amen-
orrhea, women on unopposed estrogen who bleed, and
women on cyclical estrogen and progestogen therapy who
have atypical bleeding [28].

It is common for women on continuous combined MHT
to have bleeding during the first 6 months of use; any bleed-
ing after this time should be investigated [29].

Initial assessment

Initial assessment should include a complete medical history
and thorough examination. Important elements in the history
are reproductive history, tamoxifen exposure and family his-
tory, as these may be associated with an increased risk of
endometrial cancer [30]. A physical examination should
include elements such as body mass index, blood pressure,
breast examination and comprehensive pelvic examination,
including examination of the urethral and perianal regions.
Cervical and sexually transmitted infection screening, if indi-
cated, should be obtained. Although endometrial cancer is
the diagnosis of exclusion, ruling out non-endometrial sour-
ces of bleeding is mandated.

What is the role of transvaginal ultrasound in diagnosis
of postmenopausal bleeding?

TVUS is widely accepted as the initial investigation of choice.
To be reassuring, the ultrasound examination must identify a
thin, distinct endometrial echo. Any condition which pre-
cludes a satisfactory ultrasound examination (axial uterus,
obesity, myomas, adenomyosis or previous uterine surgery)
mandates further investigation with either sonohysterogra-
phy, hysteroscopy or endometrial sampling [31]. Saline infu-
sion sonohysterography is superior to TVUS for imaging of
both focal and diffuse endometrial lesions, as it allows sin-
gle-layer evaluation of the endometrium [32].

There is some debate around the upper limit of normal
for endometrial thickness. A recent review has proposed the
following criteria: for investigation of an initial episode of
postmenopausal bleeding in a patient with low risk factors
for endometrial cancer, an endometrial thickness of <4 mm
is sufficient to exclude endometrial cancer. Those with endo-
metrial thickness of >4mm or elevated risk irrespective of
endometrial thickness should be offered hysteroscopic
assessment with directed biopsy [33]. For women with post-
menopausal bleeding on MHT, those with an endometrial
thickness of >8 mm should be offered hysteroscopic assess-
ment [34]. Patients with postmenopausal bleeding on tam-
oxifen should be offered hysteroscopic assessment as an
initial investigation [33].
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Is there a role for blind endometrial biopsy?

Among patients with postmenopausal bleeding, endometrial
carcinoma will be the final diagnosis in about 10% [35].
Tissue sampling is necessary to confirm the diagnosis.

There is little doubt that hysteroscopy with directed
biopsy is superior to blind sampling [36]. However, resources
(physical and human) may not make this approach feasible
in all jurisdictions.

There are limitations to blind endometrial biopsy. Blind
biopsy is only useful as an endpoint if it reveals endometrial
carcinoma or atypical hyperplasia [14]. If a cancer occupies
less than 50% of the endometrial cavity, it is more likely to
be missed by biopsy [37]. Focal processes such as polyps or
sub-mucous myomas are also unlikely to be diagnosed or
sampled on blind biopsy.

Finally, it may not always be possible to obtain endomet-
rial tissue sufficient for pathological examination by blind
biopsy. There may be an inability to traverse the cervix, or
insufficient tissue obtained for sampling. Conservatively, tis-
sue insufficient for evaluation may be found in up to 47% of
samples [38].

What are the most common diagnoses?

In women presenting with postmenopausal bleeding, there
are several final diagnostic possibilities. In a study of 454
women with postmenopausal bleeding, at the endpoint of
hysteroscopy or hysterectomy with histological evaluation,
the most common finding was endometrial polyps in 38% of
women. Atrophic tissue was next, at 31%. Malignancy or
atypical hyperplasia was found in 6.8% [12].

Management of endometrial polyps

Asymptomatic endometrial polyps are present in between 13
and 38% of postmenopausal women. The risk of malignancy
in a non-bleeding polyp is approximately 1.5% [39].

In postmenopausal women with bleeding and a polyp,
the risk of malignancy has been reported to be 4.47% [39].
Risk factors for malignancy in a polyp are postmenopausal
status, age over 60 years, postmenopausal bleeding, obesity,
diabetes, hypertension and tamoxifen use [40]. It is recom-
mended that all postmenopausal women with a bleeding
polyp have it hysteroscopically resected, although individual-
ized plans in consultation with the patient are allowed due
to potential risks of surgery.

After individualized counseling regarding the low risk of
malignancy, conservative management of asymptomatic pol-
yps, especially in low-risk women with a polyp less than
2cm in size, is recommended [41].

Recurrent postmenopausal bleeding

Women with recurrent postmenopausal bleeding are not
more likely to have endometrial hyperplasia or cancer than
women with a first episode of bleeding, but they are more
likely to have endometrial polyps [42]. Recurrent bleeding
requires a careful re-evaluation of all possible sources of

bleeding. Hysteroscopic examination is recommended for
evaluation of persistent or recurrent bleeding [43].

Bleeding while on MHT

Unscheduled bleeding while on MHT is not uncommon. The
risk of malignancy on appropriate MHT is lower than in those
not taking MHT. A recent review of women aged 60 years
and under with postmenopausal bleeding while on MHT
placed the risk of malignancy at 0.47% [44].

It is recommended that bleeding after the first 6 months
of a continuous combined MHT regimen should be investi-
gated, as well as unscheduled bleeding while on a cyclical
regimen. Continuous regimens have a lower risk of malig-
nancy than sequential regimens [29].

The most common reasons for unscheduled bleeding on
MHT include polyps and sub-mucous fibroids.

There is controversy around the upper limit of normal for
endometrial thickness while on MHT. For sequential thera-
pies, ultrasound measurements should be performed during
the first half of the cycle, where an endometrial thickness of
8 mm is the cut-off for biopsy among those with unsched-
uled bleeding [33]. For those on continuous MHT regimens,
the recommendations are not clear and are often contradict-
ory. An endometrial thickness of <5mm is felt to be indica-
tive of atrophy in a bleeding patient, and no further
investigations are warranted. Other studies found no increase
in endometrial cancers in bleeding patients with an endo-
metrium <8 mm on ultrasound [33]. Much of the evidence
for these suggestions are older, and do not necessarily
reflect the current prescribing practices for MHT. More
research is definitely necessary to establish contemporary,
evidence-based recommendations.

Postmenopausal bleeding after endometrial ablation

Many patients who have had endometrial ablations for man-
agement of heavy menstrual bleeding are now entering
menopause. There is very little guidance around investiga-
tion of postmenopausal bleeding in this population.
Evaluation may be challenging, as iatrogenic scarring may
impair the ability to sonographically evaluate the endomet-
rium. Endometrial biopsy and hysteroscopy may not be feas-
ible due to scarring.

A recent review of endometrial cancer after endometrial
ablation showed an incidence of 0-1.6%. Of the 38 endomet-
rial cancers in the review, vaginal bleeding was the initial
presentation in 71% of patients. In only eight was an ultra-
sound able to measure thickness of the endometrial
echo [45].

In the absence of evidence-based recommendations, deci-
sion-making around investigation and management should
be done on a case by case basis [46].

Conclusions

Postmenopausal bleeding will affect about 10% of women,
with a greater frequency of presentation in the first



12months after the first 12months of amenorrhea.
Investigation begins with a history and physical examination.
Endometrial carcinoma will be the diagnosis in 10% of
women with postmenopausal bleeding and is the diagnosis
to be excluded. TVUS is the first investigation of choice, as a
uniform, thin, distinct endometrial echo will accurately iden-
tify the 40% of women in whom atrophy is the cause of the
bleeding. If the echo is clearly and succinctly visualized in its
entirety and is <4mm, no further investigations are neces-
sary in the average-risk woman.

A thickened endometrium is an indication for further
investigation. This may take the form of hysteroscopy with
directed biopsy and potential polypectomy, or sonohysterog-
raphy. Where resources do not permit these investigations
routinely, blind endometrial sampling may be undertaken. It
is important to recognize the limitations of this approach,
and to realize that endometrial sampling is an endpoint only
if hyperplasia or malignancy is identified. In the absence of
this finding, further evaluation by hysteroscopy is indicated.
The most likely finding will be an endometrial polyp, or
endometrial histological abnormality missed on blind biopsy.

Areas for further research and guideline
development

There is a lack of sufficient evidence in the literature to
guide evaluation of the bleeding postmenopausal endomet-
rium under the influence of menopause hormone therapy.
Endometrial carcinoma is rare while on MHT with appropri-
ate endometrial protection, but evidence-based guidance on
endometrial thickness and cancer risk would help to guide
investigation and management. Uterine bleeding in the first
12 months after the diagnosis of menopause is common;
endometrial cancer in this population is not. More data on
this topic may help to change the definition of postmeno-
pausal bleeding to eliminate the need for investigation in
low-risk women. Finally, there is a dearth of published clin-
ical practice guidelines to aid clinicians in evaluating postme-
nopausal bleeding in a concise, systematic manner.

The final word

For evaluation of abnormal bleeding in both premenopausal
and postmenopausal women, a complete history and phys-
ical assessment is the first step, with a select few laboratory
tests. In the premenopausal woman, a trial of medical ther-
apy (depending on needs, co-needs and patient wishes) may
be the next step. Imaging and histological evaluation may
be reserved for those with abnormal physical findings or fail-
ure of medical management. Endometrial cancer is not com-
mon in this group. For patients with postmenopausal
bleeding, where endometrial cancer is the diagnosis to
exclude, imaging is the second step, with biopsy or hystero-
scopic evaluation indicated for those with abnormal imaging
or additional risk factors for endometrial cancer.
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