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CASE REPORTS

A case of normoprolactinemic galactorrhea following
aneurysmal subarachnoid hemorrhage
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ABSTRACT

Galactorrhea is most commonly associated with elevated levels of prolactin; however, it does happen in individuals whose
prolactin level is within normal range. Galactorrhea has been reported after neurosurgical procedures, cranial trauma or cerebral
hemorrhage affecting the hypothalamus, pituitary or pituitary stalk, but these were associated with elevated levels of prolactin.
In our knowledge, there has not been a case reported wherein a patient developed normoprolactinemic galactorrhea after an
aneurysmal subarachnoid hemorrhage. The etiology and pathophysiology of normoprolactinemic galactorrhea have not been
distinctly defined making this entity a diagnostic and therapeutic challenge for physicians.
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1. INTRODUCTION
Galactorrhea is defined as presence of spontaneous milky nip-
ple discharge at any time in men and women with no recent
history of pregnancy or lactation. This is a relatively com-
mon problem that occurs in 20%-25% percent of women.[1]

It may also happen in postmenopausal women and men. The
female breast is primarily prepared for lactation by the ef-
fects of steroids (estrogen, progesterone and glucocorticoid),
growth hormone, insulin, thyroid hormone and prolactin.
Prolactin also has an essential role not only in breast devel-
opment but in physiologic and pathologic galactorrhea.[2]

Galactorrhea results from the integrated interaction between
neuroendocrine mechanisms which involve hypothalamus,
pituitary, gonads, sex hormones, prolactin and breast tissue
therefore, understanding the neuroendocrine regulation of
prolactin may highlight cues to diagnose the etiology in or-
der to treat galactorrhea appropriately. Prolactin is mainly
secreted by lactotrophic cells in the anterior pituitary gland.

Chorion, decidual tissue and endometrial tissue can also syn-
thesize prolactin.[2, 3] Excess prolactin secretion due to hy-
pothalamic or pituitary lesion has been reported as the main
reason for galactorrhea many years ago; however, it was
difficult to measure prolactin[4] in the past until it was suc-
cessfully measured in 1970.[5] The etiology of galactorrhea
could be from a physiologic condition or from a pathologic
cause (see Table 1). The mechanism of galactorrhea most
commonly involves an increase in prolactin secretion or de-
crease in prolactin inhibiting factor (dopamine). Although
prolactin plays a main role in galactorrhea, normoprolactine-
mic galactorrhea does exists. It is usually a benign condition
that does not need further evaluation like hormonal assays
and imaging. It also does not warrant long-term treatment
unless the galactorrhea is troublesome or is associated with
infertility and/or menstrual irregularities.[1, 2] Nevertheless,
investigating the underlying cause of normoprolactinemic
galactorrhea may help us in instituting a better diagnostic
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and treatment approach.

2. CASE REPORT

A 51 year-old woman with a past medical history of hyperten-
sion presented to the Endocrinology clinic with galactorrhea
for 2 years. Galactorrhea started 3 weeks after surgical in-
tervention of aneurysmal subarachnoid hemorrhage which
was done in 2016. She has a history of dysfunctional uterine
bleeding that started in 2015 and had endometrial ablation
in 2017 with subsequent amenorrhea post ablation. Home
medications consist of losartan/ hydrochlorothiazide and mul-
tivitamin. She is a housewife with no history of smoking,
alcohol or drug consumption. Work up done showed TSH
of 0.841 uIU/ml, Free T4 of 1.04 ng/dl, FSH of 6.0 mIU/ml,
LH of 11.3 mIU/ml, estradiol of 150.8 pg/ml, IGF-1 of 183
ng/ml, cortisol of 8.24 ug/dl and prolactin of 15.1 ng/ml.
Repeat thyroid function was normal (TSH 0.47 uIU/ml and
free T4 of 1.3 ng/dl) and repeat prolactin level was still
within normal range at 12.8 ng/ml. Prolactin dilution was
also done and was normal. Laboratory work up since 2016
were also reviewed and no abnormalities were noted. She
has had normoprolactinemic galactorrhea for 2 years with
no definite etiology. CT of the brain reported pituitary gland
unremarkable and bilateral mammography was normal. The
patient has refused medical therapy and her galactorrhea has
persisted since 2016 but this has slowly improved over time.

3. DISCUSSION AND REVIEW OF LITERA-
TURE

The word ‘galactorrhea’ comes from the Greek word ‘galak-
tos’ meaning ‘milk’ and ‘rhein’ means ‘to flow’.[6] Repro-
ductive hormones are important in the development of breast
in puberty and in lactation. Estrogen promotes the growth of
the mammary gland and ducts and have a direct stimulatory
effect on the pituitary lactotrophs and prolactin secretion.[2, 6]

Progesterone acts in conjunction with estrogen to regulate
breast development and stimulates the development of milk-
producing cells. Prolactin released from the anterior pituitary
gland stimulates milk production. Oxytocin released from
the posterior pituitary in response to suckling causes milk
ejection from the lactating breast. In galactorrhea, milk pro-
duction occurs spontaneously and it is not associated with
pregnancy or lactation.[6]

Galactorrhea has been found to be caused by different eti-
ologies (see Table 1). When galactorrhea is accompanied
by amenorrhea, it is usually caused by hyperprolactinemia.
However, when a patient has normal ovulatory menstrual
cycle and galactorrhea, prolactin levels are usually normal.[2]

3.1 Etiology of normoprolactinemic galactorrhea
The etiology of normoprolactinemic galactorrhea is usually
idiopathic; however, it has been documented in different sit-
uations (see Table 2). Galactorrhea has been reported with
traumatic brain injury and subdural hematoma, but these
were associated with high prolactin level and galactorrhea
resolved with dopamine agonist.[7] Spontaneous intracra-
nial hypotension can also lead to both hyperprolactinemic
and normoprolactinemic galactorrhea.[8] It is thought that
intracranial hypotension causes brain sagging which can dis-
tort the pituitary stalk or cause pituitary enlargement. These
two findings were reported in patients with normal prolactin
levels.[8] Low cerebrospinal fluid pressure that may be seen
after head trauma or cranial surgery can also cause pituitary
stalk compression that was associated with galactorrhea in
a patient with normal basal prolactin level.[9] In our patient,
the development of normoprolactinemic galactorrhea after
surgical intervention for aneurysmal brain hemorrhage could
be possibly from the hemorrhage or decompression after sur-
gical intervention leading to intracranial hypotension or low
cerebrospinal fluid pressure.

3.2 Pathophysiology of normoprolactinemic galactor-
rhea

The pathophysiology of normoprolactinemic galactorrhea is
not completely understood. Multiple factors including pro-
lactin (probably the most important factor), pituitary-gonadal
axis, thyrotropin-releasing hormone, growth hormone and
dopamine product receptor contribute to the development
of normoprolactinemic galactorrhea. Reviewing the role of
each piece of this puzzle may give us an insight into the
process of events leading to the development of normopro-
lactinemic galactorrhea and thus enabling us to formulate a
suitable treatment approach.

Normal serum prolactin levels in the presence of galactor-
rhea could be related to variable molecular heterogeneity of
this peptide hormone. A variant of prolactin that has high
bioactivity especially on mammary tissue (as evidenced by
galactorrhea) but lower immunoreactivity (poor recognition
by immunoassay for prolactin) may account for galactorrhea
with normal prolactin levels.[13, 16, 29]

Intermittent hypersecretion of prolactin has been reported as
a possible reason for normoprolactinemic galactorrhea[30, 31]

thus, it may be worth doing more than one prolactin level
in a patient with unclear etiology of galactorrhea. Besides
transient hyperprolactinemia, increased sensitivity of breast
receptors to prolactin[29] may be responsible for the galact-
orrhea. In the presence of normal regulation of prolactin se-
cretion, prolactin concentration and bioactivity with normal
ovarian cyclic function, idiopathic galactorrhea may develop
from an increase sensitivity of breast tissue to prolactin.[32]
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Table 1. Etiology of Galactorrhea[1, 2, 6–8, 14, 20, 26, 27, 41]
 

 

Physiologic Pregnancy, postpartum period, lactation, stress, nipple/ breast manipulation 

Tumors 
Prolactinoma, craniopharyngiomas, germinoma, meningioma, broncho-genic carcinoma, renal 
adeno-carcinoma, Hodgkin’s and T-cell lymphomas 

Infiltrative diseases Histiocytosis, sarcoidosis 

Diseases 
Hypothyroidism, chronic renal failure, Rathke’s cleft cysts, pituitary stalk inhibition, acromegaly, 
multiple sclerosis, traumatic brain injury, subdural hematoma, glucocorticoid resistance syndrome 

Drugs 
Histamine H2- receptor blockers Cimetidine, famotidine, ranitidine 
Proton pump inhibitors  Lanzoprazole 
Antiemetics  Domperidone, metoclopramide, phenothiazines 
Antihypertensives Atenolol, methyldopa, reserpine, verapamil 
Antidepressants and anxiolytics Alprazolam, buspirone, moclobemide, amitriptyline, amoxapine 
Antipsychotics Chlorpromazine, prochlorperazine, haloperidol, ziprasidone 
Selective serotonin reuptake inhibitors Citalopram, fluoxetine, paroxetine, sertraline, fluvoxamine, escitalopram 

Hormones 
Conjugated estrogen, medroxy-progesterone, oral contraceptives (combination estrogen/ 
progestin), octreotide, 

Other drugs 
Amphetamines, anaesthetics, arginine, cannabis, cisapride, danazol, dihydroergotamine, isoniazid, 
opiates, sumatriptan, valproic acid 

Herbal medication Red clover, blessed thistle, fennel, fenugreek seed 
Infection Tuberculosis, schistosomiasis 

Dermatologic  
Atopic dermatitis, burns to chest with keloid formation, chest wall irritation, herpes zoster of upper 
thorax 

Chest wall surgery 
Thoracotomy incisions, mastectomy, chest trauma with laceration, removal of breast tattoos, breast 
reduction/ breast augmentation surgery 

Others:  Spinal cord injury 

 
 
Table 2. Etiologies of Normoprolactinemic Galactorrhea

 

 

 
Idiopathic  

Neurologic 
Intracranial hypotension [8], empty sella [10], pituitary 
TSH secreting tumor [11], Cushing’s disease [12]  

Endocrine Obesity with eczema [13], hypothyroid [14] 

Drugs 

GI: rabeprazole, domperidone [14,15] 
Psychiatric: duloxetine [16], paroxetine [17]. 
quetiapine [18,19], venlafaxine [20], risperidone- 
fluvoxamine combination [21],  ziprasidone [22], 
escitalopram [23], imipramine and escitalopram [24] 

Hormones: oral contraceptives [25], depot medroxy- 
progesterone acetate [26] 

Miscellaneous 
chest wall surgery [27], breast reduction surgery [6], 
copper containing IUD [28] 

 
 
 

 

Hypothalamic pituitary gonadal axis may also play an impor-
tant role in the development of normoprolactinemic galac-
torrhea. Decrease in basal gonadotropin levels, lack of
episodic secretion of LH[33] or blunted response of go-
nadotropins (FSH and LH) to gonadotropin releasing hor-
mone (GnRH)[34] may contribute to the development of
galactorrhea in normoprolactinemic patients. GnRH and
thyrotropin-releasing hormone (TRH) may participate in in-
duction of transient hyperprolactinemia.[31] Additionally,
TRH seems to have a role in developing galactorrhea in sub-
clinical hypothyroid patients due to its influence on prolactin
secretion.[35]

Other reported mechanisms for normoprolactinemic galact-
orrhea includes an increase secretion of growth hormone.[36]

Growth hormone has been reported to have lactogenic effects
separate from those of prolactin.[37] Hyperresponsiveness
of 5-hydroxytryptamine type 1A (5HT1A) serotonin recep-
tor[38] has also been associated with normoprolactinemic
galactorrhea. Serotonin receptors play a role in regulation
of neurotransmitter release including dopamine (prolactin
inhibiting factor) and serotonin is an indirect modulator of
prolactin secretion.[18] The last, but not the least, important
mechanism affecting hypothalamic dopamine secretion, pro-
lactin secretion and probably prolactin function is the change
in intracranial pressure. Based on the development of hy-
perprolactinemia and galactorrhea seen in traumatic brain
hemorrhage,[7] spontaneous intracranial hypotension[18] and
in normoprolactinemic galactorrhea with primary low cere-
brospinal fluid pressure syndrome,[9] we may speculate that
the change in the intracranial pressure can lead to mechanical
or biochemical cascade that can cause hypothalamic or pitu-
itary inflammation or irritation which may affect prolactin
secretion or prolactin function.

3.3 Treatment of normoprolactinemic galactorrhea
Normoprolactinemic galactorrhea is usually a benign con-
dition; however, it needs to be treated if associated with
infertility and/or irregular menstrual cycle. Among infer-
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tile couples, almost one third to two third (28 - 63 percent)
may have normal serum prolactin level despite reporting
galactorrhea.[39, 40] Treating the underlying cause would be a
reasonable approach; however, finding the underlying cause
of galactorrhea is sometimes challenging. Short term low
dose dopamine agonist (cabergoline 0.5 mg once weekly) can
improve troublesome galactorrhea in a few months. Caber-
goline should then be tapered off after the improvement.[2]

Bromocriptine was also found useful to resume fertility in
infertile women with normoprolactinemic galactorrhea; how-
ever, the combination of bromocriptine with clomiphene
was reported to be more effective.[40] Patients should also
be advised to not keep checking the breast for persistence
of galactorrhea because repeated milking of the breast can
stimulate prolactin production and delay the resolution of
galactorrhea.[2]

4. CONCLUSION
In conclusion, postneurosurgical intervention galactorrhea
is a diagnosis of exclusion. Although the differential diag-

nosis is extensive, common causes of galactorrhea should
be investigated first. This case illustrates that the devel-
opment of normoprolactinemic galactorrhea after surgical
intervention for aneurysmal brain hemorrhage could be pos-
sibly from the hemorrhage or decompression after surgical
intervention leading to intracranial hypotension or decrease
in cerebrospinal fluid pressure. Clinicians should be aware of
this phenomenon so extensive work up for evaluation can be
delayed while observing patient for spontaneous resolution.
Patients can also be given the assurance that normoprolactine-
mic galactorrhea is usually self-limiting and treatment can
be reserved in cases when accompanying discomfort from
the galactorrhea, infertility or menstrual irregularities are
present.
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