
Amenorrhoea is defined as the absence of periods in a 
woman of reproductive age. In clinical practice, the 
cause is often physiological and readily apparent, such 
as with pregnancy and menopause, and extensive 

further investigation is not necessary. Nonphysiological causes 
of amenorrhoea have traditionally been divided into primary 
and secondary, with absence of menstruation occurring before 
or after menarche respectively.1 

Primary amenorrhoea is considered to be no period having 
occurred by the age of 15 years in the presence of normal secondary 
sexual characteristics, or no period occurring within five years 
after breast development if this occurs before age 10 years. 
Secondary amenorrhoea should generally be investigated if it 
persists for longer than three months, although pregnancy should 
be excluded earlier in women with a regular menstrual cycle 
that is delayed.1 As many of the causes of primary and secondary 
amenorrhoea are similar, all women of reproductive age with 

amenorrhoea in whom pregnancy has been excluded should be 
evaluated initially in the same way. 

Physiology of menstruation
The menstrual cycle is controlled by the hypothalamic–pituitary–
ovarian axis, although for a woman to menstruate there must 
also be an intact outflow tract (i.e. a cervix and vagina) in con-
tinuation with a functional endometrium lining the uterine 
cavity. 

For menstruation to occur, the endometrial lining must have 
been stimulated by oestrogen and progesterone secreted from the 
ovary in the correct quantity and sequence for the various phases 
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    KEY POINTS

•	Amenorrhoea is often physiological and readily apparent, 
related to pregnancy, lactation or menopause, and further 
investigation is not necessary.

•	Most cases of nonphysiological amenorrhoea are due to 
polycystic ovary syndrome (PCOS), hyperprolactinaemia, 
primary ovarian insufficiency (POI) or hypothalamic 
amenorrhoea.

•	Specialist referral is essential for women presenting with 
primary amenorrhoea, Asherman’s syndrome and POI.

•	PCOS is common and can be managed in general practice, 
with referral for management of infertility if necessary.

•	Girls presenting with primary amenorrhoea are more likely 
to have a chromosomal or anatomical abnormality than 
older women. 

•	Amenorrhoea in younger women is often accompanied by 
considerable anxiety regarding fertility; counselling may 
be required.

PEER REVIEWED FEATURE  2 CPD POINTS

CLINICAL INVESTIGATIONS FROM THE RACP

©
 L

U
C

K
Y
B

U
S

IN
ES

S
/D

E
P
O

S
IT

 P
H

O
TO

S

MedicineToday   ❙   NOVEMBER 2015, VOLUME 16, NUMBER 11    27
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2015.

Copyright _Layout 1  17/01/12  1:43 PM  Page 4



amenorrhoea continued 

to occur (the proliferative phase prior to 
ovulation, the secretory phase after ovulation 
and the menstrual phase when conception 
does not occur). The secretion of oestrogen 
and progesterone is dependent on the 
presence of follicles within the ovary that 
are stimulated by follicle-stimulating 
hormone (FSH) and luteinising hormone 
(LH) originating in the anterior pituitary. 
The secretion of FSH and  LH is, in turn, 
dependent on gonadotrophin-releasing 
hormone (GnRH) produced in a pulsatile 
fashion in the basal hypothalamus.2 The 
hypothalamic–pituitary–ovarian axis is 
shown in the Figure. 

Thyroid hormones may disturb men-
strual function directly, by their action on 
thyroid receptors in the ovaries, or indirectly, 
by their effects on sex hormone binding 
globulin (SHBG), prolactin and GnRH 
secretion and coagulation factors.3 Severe 
hypothyroidism may cause ovulatory 
dysfunction and subsequent amenorrhoea. 
This may be partially related to increased 
production in the hypothalamus of thyro-
tropin-releasing hormone (TRH) and 
altered pulsatility of LH secretion. TRH 
regulates the formation and secretion  
of thyroid stimulating hormone (TSH)  
and therefore the production of thyroid 
hormones, and also stimulates the release 
of prolactin from the anterior pituitary 
gland, resulting in hyperprolactinaemia. 
Treating hypothyroidism with thyroxine 
replacement will usually restore ovulation 
and a regular cycle. 

Aetiology of amenorrhoea
The common causes of amenorrhoea are 
outlined in the Figure. Most cases are 
accounted for by one of four conditions:1 
• polycystic ovary syndrome (PCOS)
• primary ovarian insufficiency (POI)
• hyperprolactinaemia
• hypothalamic amenorrhoea.

Evaluation
The general evaluation of women with 
amenorrhoea is outlined in the flowchart. 
The evaluation of those with Asherman’s 
syndrome, PCOS, POI, hyperprolactinaemia 

Abbreviations: FSH = follicle-stimulating hormone; GnRH = gonadotrophin-releasing hormone;  
LH = luteinising hormone.
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• Absent uterus

–– Müllerian agenesis

–– complete androgen insensitivity
(XY)

• Cervical or vaginal agenesis

• Asherman’s syndrome

• Endometrial aplasia or hypoplasia
(congenital)

• Polycystic ovary syndrome

• Primary ovarian insufficiency

–– gonadal dysgenesis/agenesis
(Turner syndrome [XO], pure  
gonadal dysgenesis [XX],  
Swyer syndrome [XY],  
enzymatic deficiency

–– idiopathic

–– injury (chemo/radiotherapy, 
mumps)

–– metabolic

–– autoimmune

• Ovarian tumours (uncommon)

• Cushing’s syndrome

• Adult onset congenital adrenal
hyperplasia

• Hypothyroidism

• Hyperthyroidism (rare)

• Hyperprolactinaemia

–– macroadenoma

–– microadenoma

• Sheehan’s syndrome

• Hypothalamic amenorrhoea

–– nutritional insufficiency

–– excessive exercise

–– psychological stress

• Other causes (rare)

–– Kallmann syndrome

–– infection (e.g. tuberculosis)

–– sarcoidosis

–– tumours

Figure. The hypothalamic–pituitary–ovarian axis (left) and causes of amenorrhoea (right).
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or hypothalamic amenorrhoea is discussed 
in more detail later in the article, as is 
amenorrhoea in adolescents.

History taking
The initial history in a woman with amen-
orrhoea should exclude physiological 
causes such as pregnancy, lactation and 
menopause. The history may be indicative 
of certain causes, as listed below.
•	 A history of uterine procedures or 

cyclical pain may indicate a problem 
with the uterine anatomy such as 
Asherman’s syndrome (intrauterine 
adhesions) or a Müllerian duct 
abnormality. 

•	 A history of hirsutism or acne may 
indicate PCOS.

•	 Galactorrhoea is a typical symptom 
of hyperprolactinaemia but occurs in 
fewer than half of cases of this 
condition.4 

•	 New or persistent headache, especially 
if accompanied by loss of visual 
fields, may indicate a pituitary tumour. 

•	 Menopausal symptoms such as hot 
flushes, mood changes and vaginal 
dryness may indicate menopause or 
POI. Approximately 90% of women 
will undergo menopause between  
45 and 55 years of age, with the 
average age of menopause in 
Australia being 51.3 years.5 

•	 A history of excessive exercise, rapid 
weight loss or perceived psychological 
stress suggests the possibility of 
hypothalamic amenorrhoea when 
other causes have been excluded.
The woman’s family history may also 

be helpful. Studies have shown strong 
associations between menopausal age and 
ovarian reserve in siblings and in mothers 
and daughters, and a family history of 
diabetes is seen in 38% of women with 
PCOS.6,7

Examination
A general examination is important in 
women with amenorrhoea. This should 
include body mass index measurement for 
women suspected of having PCOS or 

hypothalamic amenorrhoea due to weight 
loss. Examination for evidence of andro-
genisation such as hirsutism may be help-
ful. In those with suspected primary 
amenorrhoea, secondary sexual charac-
teristics should be assessed and syndromic 
features sought, such as those associated 
with Turner syndrome (short stature, 
webbed neck, shield-like chest), as this may 
direct further investigation.

A genital examination should be car-
ried out if possible, although the presence 
of an intact outflow tract has usually 
already been established in a woman who 
has previously had periods. Examining 
the external genitalia may demonstrate an 
imperforate hymen or clitoromegaly. If 
vaginal examination is not appropriate, a 
transabdominal ultrasound should be 
requested to assess the presence of a uterus 
and any evidence of obstruction related to 
a Müllerian duct abnormality or stenosis. 
If PCOS is suspected, a transvaginal ultra-
sound will provide better imaging of the 
internal architecture of the ovary to assist 
with the diagnosis but may need to be 
deferred until after the commencement of 
sexual activity.

Laboratory testing
Measurement of serum human chorionic 
gonadotrophin, FSH, TSH and prolactin 
levels is usually sufficient to categorise 
initially the cause of amenorrhoea. Deter-
mination of LH and androgen levels are, 
however, usually also included in the initial 
hormone profile because of the prevalence 
of PCOS in women with amenorrhoea. 
Oestrogen and progesterone levels are 
often also requested, although they are 
rarely helpful and are dependent on the 
time of the cycle.

Imaging
Specialised radiological investigations may 
be appropriate in some women with 
amenorrhoea. A pelvic MRI may be of 
use to assess uterine anomalies. A sono
hysterogram or hysteroscopy may be 
useful in assessment of the endometrium 
for uterine adhesions in women with 

Asherman’s syndrome. An MRI or a CT 
scan of the pituitary may be indicated if a 
woman’s prolactin level is persistently and 
significantly elevated (above 1000 mIU/L; 
normal range, below 500 mIU/L) where 
other causes, particularly hypothyroidism 
and medication, have been excluded.8

Progesterone challenge testing
With advances in diagnostic imaging 
techniques and measurement of serum 
oestrogen levels, the diagnostic usefulness 
of a progesterone challenge test is limited. 
There may be some role in women with 
normal oestrogen levels who are thought 
to have intrauterine adhesions (although 
hysteroscopy is more diagnostic) or in rare 
situations of primary amenorrhoea due to 
endometrial hypoplasia or aplasia.

Specialist referral
Women with amenorrhoea in whom the 
FSH is raised, the uterus is absent or 
syndromic features are present require 
further investigation, initially with a 
karyotype. Approximately 20% of women 
presenting with primary amenorrhoea 
will have an abnormal karyotype, most 
commonly 45,XO (Turner syndrome) or 
46,XY (Swyer syndrome).9 Specialist refer-
ral should be considered for adolescents 
presenting with primary amenorrhoea 
with a high FSH level. 

Specific conditions
Asherman’s syndrome
Asherman’s syndrome is usually related 
to trauma to the endometrium or, rarely, 
genital tuberculosis and is defined by the 
presence of adhesions inside the uterine 
cavity and/or the endocervix. It may result 
in no periods, light periods, miscarriage, 
infertility and abnormal placentation, 
although the hormone profile is generally 
in the normal range. Curettage following 
a miscarriage or postpartum is the most 
frequent risk factor, followed by hystero-
scopic treatment of fibroids.10 

Women suspected of having this 
condition should be referred to a gynae-
cologist as hysteroscopy is required for 
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AN APPROACH TO INVESTIGATING AMENORRHOEA

Abbreviations: FSH = follicle-stimulating hormone; hCG = human chorionic gonadotrophin; LH = luteinising hormone; MRI = magnetic resonance imaging;  
TSH = thyroid-stimulating hormone.
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amenorrhoea at age 
under 40 years

Repeat prolactin 
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levels

Consider MRI 
only if no 
functional cause 
or if neurological 
symptoms 
present

MRI if prolactin 
persistently elevated

Take a history
Perform a physical examination

High prolactin Normal FSH Low FSH

Exclude physiological causes: 
pregnancy, lactation, menopause

Measure hormone levels: prolactin, TSH, FSH, 
+/– serum hCG, LH, oestrogen, progesterone 

Thyroid dysfunction

Consider 
polycystic ovary 
syndrome 

Consider 
hypothalamic 
amenorrhoea 

High FSH on 
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High FSH

Assess 
functional 
causes:
•	 stress
•	 excessive 

exercise
•	 nutritional 

insufficiency

•	 Perform transvaginal 
ultrasound

•	 Exclude other 
causes, especially if 
rapid onset of 
virilisation, very high 
androgen levels

•	 Assess cardio-
vascular risk factors 
(blood pressure, lipid 
levels, glucose 
tolerance test)

Consider nonpituitary causes 
•	 Increased macroprolactin
•	 Physiological stress
•	 Excessive exercise
•	 Lactation, nipple 

stimulation
•	 Medication (antipsychotics, 

antidepressants, 
metoclopramide, 
domperidone, cimetidine, 
ranitidine, morphine,  
alpha-methyldopa, 
reserpine, verapamil)

•	 chest wall trauma
•	 renal disease

amenorrhoea continued 

Assess for:
•	 imperforate 

hymen
•	 absent 

uterus
•	 Asherman's 

syndrome

Consider primary 
ovarian insufficiency 

Abnormal TSH
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both diagnosis and treatment. Due to the 
high rate of recurrence of adhesions, several 
preventive methods have been used after 
surgery, including the insertion of an IUD, 
intrauterine balloon stent or adhesion 
barrier. Hormonal treatment is generally 
required following division of intrauterine 
adhesions to help restore endometrial func-
tion and growth and prevent new scar 
tissue formation. Women who do manage 
to conceive after treatment for Asherman’s 
syndrome require close monitoring because 
of the high risk of placental abnormalities. 

Polycystic ovary syndrome
PCOS is the most common cause of amen-
orrhoea, affecting between 7 and 15% of 
the female population.11,12 The diagnosis of 
PCOS is made using the Rotterdam criteria, 
where two out of three of the following 
features need to be present:13 
•	 oligo- or amenorrhoea
•	 clinical or biochemical features of 

hyperandrogenism
•	 polycystic-appearing ovaries on 

transvaginal ultrasound with other 
causes of amenorrhoea having been 
excluded. 
Although not part of the diagnostic 

criteria, the LH/FSH ratio is generally 
increased in women of normal weight who 
have PCOS. Mild elevations of androgens 
may be seen in women with PCOS; how-
ever, if the androgen levels are significantly 
raised then further testing with 17-hydroxy-
progesterone may be performed to exclude 
the rare condition of congenital adrenal 
hyperplasia. Anti-Müllerian hormone 
(AMH) may also be significantly increased, 
but this is usually only measured if IVF is 
being contemplated. 

Women with PCOS may require assis-
tance to conceive, usually with simple 
methods such as ovulation induction with 
clomiphene citrate or gonadotrophins. 
Advice regarding fertility is generally reas-
suring for these women, with studies 
showing that they are likely to have a similar 
size family to other women of a similar age.14 
Lifestyle factors should be addressed, in 
particular weight loss as often a small 

(5 to 10%) reduction in weight is enough to 
restore ovulation. Cardiovascular risk 
factors should also be assessed in women 
with PCOS, and they should be tested for 
diabetes.15 

Primary ovarian insufficiency
POI is a term adopted to encompass women 
who present with declining ovarian func-
tion. The definition includes women who 
present with intermittent ovulation before 
the onset of premature menopause (defined 
as cessation of ovulation before the age of 
40 years). Premature menopause occurs in 
1% of the female population and these 
women usually require referral for further 
investigation and fertility advice. The diag-
nosis should be confirmed by obtaining 
two FSH levels in the menopausal range 
(above 30 IU/L) at least one month apart. 
There may be genetic, autoimmune, infec-
tious and iatrogenic causes, but for most 
women presenting with POI the cause is 
largely unexplained.16 

It is estimated that approximately 5% of 
young women with POI may ovulate and 
conceive naturally; most women with POI, 
however, will require donor oocytes if they 
want a family. For women at risk of POI, 
such as those about to undergo chemo
therapy or radiotherapy, freezing of oocytes 
or embryos may be undertaken before 
treatment. Women with premature ovarian 
failure are advised to take hormone replace-
ment therapy until around 50 years of age, 
and will often require higher oestrogen 
doses than those normally given in this 
therapy, such as those found in the oral 
contraceptive pill.

Hyperprolactinaemia 
Hyperprolactinaemia induces amenorrhoea 
by suppression of GnRH pulsatile secretion.4 
It is usually defined in women as fasting 
prolactin levels  above 440 mIU/L  (clinicians 
should be guided by their particular labo-
ratory reference ranges); unless the prolac-
tin levels are markedly elevated above this 
level, the prolactin measurement should 
be repeated. Common conditions such as 
physiological stress, exercise, lactation, 

medication, chest wall trauma and renal 
disease should be excluded. 

Macroprolactin is a nonbioactive iso-
form of prolactin that may interfere with 
standard prolactin assays. Many laborato-
ries can test for macroprolactin but may 
not do this routinely. Although most 
women with a raised macroprolactin level 
will continue to menstruate, excluding a 
raised macroprolactin level may prevent  
these women undergoing further unnec-
essary investigation.17 

Although about 40% of cases of  hyper-
prolactinaemia are idiopathic, women who 
have hyperprolactinaemia without an 
identified cause require imaging of the 
hypothalamic–pituitary area. A CT scan 
may be used but an MRI provides the best 
visualisation of the sellar area. 

High levels of prolactin (above 
1000 mIU/L) are most commonly caused 
by prolactinomas but rarely tumours 
compressing the hypothalamic–pituitary 
stalk, such as craniopharyngiomas or men-
ingiomas, may be detected on imaging.4 
Idiopathic hyperprolactinaemia and micro-
prolactinomas (less than 10 mm in size) 
can be treated with cabergoline, which is 
more effective and has fewer side effects 
than bromocriptine and will restore ovu-
lation in up to 90% of women. Women with 
macroprolactinomas (greater than 10 mm 
in size) should be referred for neurosurgical 
opinion because of the risk of suprasellar 
extension. 

Hypothalamic amenorrhoea
Hypothalamic amenorrhoea is usually 
characterised by low levels of FSH, LH, 
oestrogen and progesterone, although in 
some situations these may be normal. The 
pathophysiology is unclear but in general 
there is loss of GnRH pulsatile secretion. 
Hypothalamic amenorrhoea is usually 
functional and caused by weight loss, 
psychological stress or excessive exercise. 
Often these functional causes are readily 
apparent, and an MRI of the brain is only 
indicated if there are persistent headaches 
or other neurological signs.18 

Prolonged hypo-oestrogenism may 
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result in osteoporosis, cardiovascular dis-
ease and emotional and sexual dysfunc-
tion.19 Gaining weight and reducing exercise 
and stress will usually result in the resump-
tion of menses, although this may take some 
time. Although the oral contraceptive pill 
has traditionally been prescribed to prevent 
bone loss, several studies have questioned 
this; calcium and vitamin D replacement 
are still recommended.18 In women with 
persisting anovulation, ovulation induction 
(usually with the gonadotrophins FSH and 
LH) is required as the oestrogen levels are 
not sufficient for clomiphene citrate to be 
effective.

Amenorrhoea in adolescents
Adolescents may present with primary or 
secondary amenorrhoea. In developed 
countries, 98% of girls will commence 
menstruation by the age of 15 years.20 

The presence of secondary sexual 
characteristics (pubic hair and breast 
development) in patients with primary 
amenorrhoea is important as they indicate 
the presence of circulating sex steroids.21 If 
these characteristics are present, the pres-
ence of a uterus needs to be established by 
transabdominal ultrasound; if a uterus is 
shown, obstruction such as an imperforate 
hymen or transverse septum needs to be 
considered. An absent uterus is usually 
indicative of either Müllerian agenesis (XX 
karyotype) or androgen insensitivity (XY 
karyotype). If other signs of puberty are 
not present then primary hypogonadism 
(failure of the development of the ovaries) 
is most likely; the most common cause of 
this is Turner syndrome (XO karyotype).

Conclusion
Most cases of amenorrhoea can be evalu-
ated by taking a careful history, performing 
a physical examination and using a simple 
approach to investigation. Fertility is often 
of great concern to women with amenor-
rhoea, and in those with hypothalamic 
amenorrhoea or PCOS the advice is 
generally reassuring. 

Patients with anatomical or chromo-
somal causes or with POI are likely to 

require specialist referral for further 
evaluation and counselling. �   MT
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