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Abstract

Context: Prolactinomas frequently cause amenorrhoea, galactorrhoea and infertility and require dopamine agonist 
(DA) treatment to normalize prolactin levels and hence, restore ovulation. The vast majority of female patients harbour 
microprolactinomas in whom DA treatment is usually discontinued at the time of pregnancy diagnosis and surveillance 
is generally limited as the symptomatic growth is considered very rare.
Case descriptions: We report five cases of women harbouring a microprolactinoma in whom symptomatic pituitary 
apoplexy occurred during pregnancy. Only one necessitated surgery during pregnancy, while the others were treated 
conservatively by reintroducing DAs in three. A systematic literature review found reports of four additional cases 
among 20 cases of prolactinomas (both macro- and micro-prolactinomas) complicated by apoplexy during pregnancy.
Conclusion: During pregnancy, pituitary apoplexy may occur in pre-existing microprolactinomas, causing tumour 
enlargement and headache, which may be self-limiting but may require intervention by re-initation of dopamine 
agonists or surgery. Our literature review confirms that this clinical event is rare; nevertheless, physicians managing 
pregnant patients with microprolactinomas must be aware that symptomatic pituitary apoplexy may incidentally 
occur in all trimesters of pregnancy and require prompt radiological, endocrine and ophthalmological assessment and 
treatment.

Introduction

Prolactinomas represent the most common type 
of hormone-secreting adenomas, accounting for 
approximately 50% of all pituitary tumours requiring 
medical attention (1, 2). Most women with prolactinoma 
harbour a microadenoma; therefore, endocrine 
symptoms are much more prevalent than mass effects, in 
particular, in the reproductive age. Classic symptoms of 
prolactinomas in women include oligo- or amenorrhoea 

(which is present in 85–90%), galactorrhoea (present in 
84%) (3) and infertility (3, 4, 5, 6). To restore fertility, 
women with hyperprolactinaemia who wish to become 
pregnant are frequently offered dopamine agonist (DA) 
treatment, which successfully restores ovulation in over 
90% of patients (7). It is recommended to discontinue 
DAs upon confirmation of pregnancy due to the very low 
risk of growth of microprolactinomas (8). According to a 
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recent review, 2.5% of microprolactinomas are reported 
to grow during pregnancy but this growth is minimal, 
with the maximal diameter of the adenoma generally not 
exceeding 10 mm. Pituitary apoplexy (PA) appears to be a 
very rare event in such a condition. PA is an acute clinical 
syndrome due to tumour infarction or haemorrhage 
causing an abrupt and transient tumour enlargement. It 
is characterized by sudden onset of headache, nausea, 
vomiting, visual disturbance, ophthalmoplegia and 
decreased consciousness and new-onset hypopituitarism 
(9). Between 2 and 12% of patients with all types of 
adenoma experience apoplexy (9). Precipitating factors, 
such as angiographic procedures (particularly cerebral), 
surgery (orthopaedic and cardiac), head trauma, 
dynamic endocrine testing or treatment with releasing 
hormones, have been described (9). PA is a rare entity 
during pregnancy (10, 11, 12). Here, we report five cases 
of microprolactinoma apoplexy during pregnancy and 
review the literature about this topic.

Methods

For the literature review, only published studies in English 
were eligible. The search was conducted using PRISMA 
guidelines. The search words were « ((pituitary apoplexy) 
OR 'Pituitary Apoplexy'(MeSH)) AND 'Pregnancy'(MeSH)', 
'("Prolactinoma"(MeSH)) AND "Pregnancy"(MeSH)', 
'(prolactinoma) AND "pituitary apoplexy", “(prolactinoma) 
AND "pituitary apoplexy")) AND "Pregnancy"(MeSH)' 
». The cases included in this systematic review were 
patients experiencing symptomatic gestational PA in 
a prolactinoma. The criteria 'microprolactinom' was 
fulfilled if the patient was diagnosed with a prolactinoma 
whose diameter was below 1 cm. The criterion 'pituitary 
apoplexy' was fulfilled if the authors claimed that the 
patient suffered from this condition.

The study did not require approval by an ethical or 
institutional review board in either country; however, 
formal approval was obtained from each patient, and data 
handling was performed according to national laws.

Cases presentation

Case 1

In 2012, a microprolactinoma (7 mm) (Fig. 1A) 
was diagnosed in a 31-year-old woman referred to 
the Department of Endocrinology with secondary 

amenorrhoea and galactorrhoea. The initial serum PRL 
level was 149 µg/L. Medical treatment with cabergoline 
at a dose of 0.5 mg/week rapidly provided symptom relief 
and normalized the serum prolactin levels. The patient 
became pregnant in 2014 during which cabergoline was 
discontinued and followed by an uneventful spontaneous 
delivery and breastfeeding. A second pituitary MRI in 
2015 revealed a regression of the adenoma (maximal 
diameter 3–4 mm) (Fig. 1B), the serum prolactin level was 
normal (17 µg/L). In 2016, the patient became pregnant 
again and discontinued cabergoline. At gestational week 
36, the patient developed acute-onset visual impairment, 
headache and photophobia. A subsequent MRI showed 
signs of bleeding and tumour enlargement and was 
diagnosed as PA (Fig. 1C). Octopus perimetry revealed 
pronounced bitemporal hemianopia (Fig. 1D), and 
cabergoline treatment was promptly restarted. However, 
in the absence of distinct improvement of visual function 
after 2 days of cabergoline treatment, the patient 
underwent transsphenoidal surgery, which provided 
immediate symptom relief and normalization of visual 
function. Thirty days after TSS, the patient delivered a 
healthy baby by planned Caesarean section.

Figure 1
Course of pituitary MRI and visual field in case 1. (A) MRI T1-W, 
post-gadolinium coronal view performed at diagnosis; (B) MRI 
T1-W, post-gadolinium coronal view after cabergoline 
treatment and the first pregnancy (before the second 
pregnancy); (C) T1-W sagittal view of apoplectic pituitary 
adenoma; (D) octopus perimetry revealed pronounced 
bitemporal hemianopia.
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Case 2

A 21-year-old woman presented with secondary 
amenorrhoea and galactorrhoea after interruption of 
her oral contraception in October 1999. Her serum 
PRL level was elevated at 80 µg/L. A CT scan detected a 
microadenoma (7 mm diameter) in the left side of the 
pituitary (Fig. 2A). She was treated successfully with 
bromocriptine 5 mg per day, leading to the resumption 
of regular menses. Four months later, the patient became 
pregnant and discontinued the DA treatment. At 26 weeks 
of gestation, she developed fatigue, transient polyuria 
and polydipsia (5 L per day). Laboratory work-up revealed 
unexpected corticotropic and thyrotrophic deficiencies. As 
an ophthalmologic evaluation, including perimetry, was 
normal, it was decided not to perform MRI. She was replaced 
with oral hydrocortisone, L-thyroxine, and desmopressin. 
She gave birth to a healthy girl by the vaginal route. A 
post-partum MRI revealed tumour volume increase, with 
a 2 cm adenoma with signs of bleeding (Fig. 2B, C and 
D). The patient’s hypopituitarism persisted postpartum, 

and the serum PRL levels had increased to 235 µg/L. The 
patient underwent TSS, which revealed a pituitary lesion 
with evidence of necrosis and haemorrhage, with positive 
immunostaining for PRL. At follow-up, ACTH and TSH 
secretion spontaneously normalized, whereas diabetes 
insipidus and hyperprolactinaemia persisted. The patient 
was treated with DA and desmopressin.

Case 3

A 32-year-old pregnant woman with a microprolactinoma 
was referred for visual loss in the left eye at the 35th 
gestational week of her third pregnancy. Four years 
before, hyperprolactinaemia was diagnosed, together 
with secondary amenorrhoea and galactorrhoea. At 
diagnosis, the serum PRL level was increased to 240 µg/L. 
MRI detected a large microadenoma (10 mm diameter) 
in the left part of the pituitary gland (Fig. 3A and B). 
She was treated with cabergoline of 0.5 mg/week. She 
experienced two uneventful pregnancies and deliveries 
initiated under cabergoline treatment and interrupted 
cabergoline as soon as she knew she was pregnant in both 
cases. She became pregnant for the third time, interrupted 

Figure 2
Course of pituitary CT scan and MRI in case 2. (A) CT scan 
before pregnancy showing the microprolactinoma (coronal 
view); (B) MRI T1-W, post-gadolinium coronal view; (C) T2-W 
coronal view; (D) T1-W post-gadolinium sagittal view of 
apoplectic pituitary adenoma after delivery.

Figure 3
Course of pituitary MRI in case 3. (A and B) MRI T1-W, post-
gadolinium coronal views performed before pregnancy; (C) 
MRI T1-W; (D) T2-W coronal views of apoplectic pituitary 
adenoma during pregnancy.
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cabergoline treatment and developed headache and 
vision loss in the left eye at gestational week 33. MRI 
showed signs of bleeding in the adenoma, which had 
increased in size (30 × 24 mm), leading to the diagnosis of 
PA with compression of the optic chiasm (Fig. 3C and D). 
Cabergoline was resumed (1 mg/week) and hydrocortisone 
(20 mg/day) was added. Headache rapidly disappeared 
and visual acuity improved. She gave birth to a healthy 
girl by vaginal delivery. DA treatment was continued, 
and she did not nurse her baby. One month postpartum, 
corticotropic deficiency persisted and the serum PRL level 
was normal under cabergoline.

Case 4

A 23-year-old woman, with a history of type 1 diabetes 
mellitus, presented with secondary amenorrhoea and 
hyperprolactinaemia (160 µg/L) and a small right-sided 
microadenoma of 5 mm (Fig. 4A). She was treated with 
cabergoline of 0.5 mg weekly. After treatment for 6 
months, she became pregnant, and cabergoline was 
discontinued. Early in the second trimester, at 16 weeks 
gestation, she was seen in the emergency department 
because of the sudden onset of unbearable headaches. 
Her prolactin level at presentation was 200 ng/mL. 
This was considered compatible with the pregnancy 
stage and her known microprolactinoma. MRI without 
contrast revealed an increase in the pituitary mass, with 
suprasellar extension, difficult demarcation of tumour 
and pituitary, and contact with the optic chiasm (Fig. 
4B). An ophthalmologic evaluation revealed right 
quadrantanopia (MD −8.04) with extension to the 
inferonasal field compatible with chiasmal compression 
but no clearly impaired visual acuity (ODS 1.2). Taking 
into account that the patient had side effects during the 
first course of DA treatment, watchful waiting without 
DA treatment was initially decided. Visual field was 
spontaneously improved and adenoma size was decreased 
on MRI performed 1 month later confirming pituitary 

apoplexy. Due to persistent headaches, cabergoline was 
secondarily reinitiated at a dose of 0.25 mg/week. Her 
visual field defects improved gradually with complete 
normalization at week 26 of pregnancy while cabergoline 
0.25 twice weekly was continued, and her vision 
improved to ODS 1.5/1.5. PRL levels were approximately 
100 µg/L throughout pregnancy. There was no evidence 
of pituitary dysfunction. At 38 weeks, she delivered 
by caesarean section. Postpartum, she discontinued 
cabergoline without problems and was able to breastfeed. 
MRI performed 3 months after delivery showed that the 
microprolactinoma had returned to its previous size (Fig. 
4C). Thereafter, she opted for surgical removal of her 
microprolactinoma due to drug intolerance and fear of 
becoming pregnant again with a risk of recurrence of 
microprolactinoma apoplexy.

Case 5

This 25-year-old woman had a history of severe 
headache and apoplexy in a newly diagnosed pituitary 
microadenoma (Fig. 5A) treated with a conservative 
approach 4 years previously, with no pituitary deficits 
but still hyperprolactinaemia. Two years after apoplexy, 
MRI revealed a microadenoma (Fig. 5B). She became 
pregnant after a short course of cabergoline. At mid-
pregnancy, she had a new episode of severe headache, 
and a non-contrast MRI revealed the recurrence of 
apoplexy (Fig. 5C), which was treated conservatively. 
Two months later, she delivered spontaneously without 
complications but her menstrual cycle did not resume 
and she did not breastfeed. Postpartum, MRI showed the 
regression of the apoplectic adenoma (Fig. 5D). One year 
after delivery, she underwent transsphenoidal surgery and 
the remnant prolactinoma was removed. The pathology 
revealed prolactin immunostaining. Prolactin levels 
normalized thereafter but gradually increased, indicating  
recurrent disease.

Figure 4
Course of MRI in case 4. (A) MRI T1-W, 
post-gadolinium coronal view performed 
at diagnosis, before pregnancy; (B) MRI 
T1-W coronal view of apoplectic pituitary 
adenoma during pregnancy; (C) MRI T1-W, 
post-gadolinium coronal view performed 
3 months after delivery.
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Literature review

In the literature, a total of 20 cases of prolactinoma  
apoplexy occurring during pregnancy have been 
reported (11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 
24, 25, 26, 27, 28, 29) (Table 1). Before pregnancy, 12 
patients were diagnosed with macroadenomas and only 
4 patients previously reported cases had been previously 
diagnosed with a microprolactinoma. In four cases, the 
adenoma size is not provided in the publication. DAs 
were discontinued at the diagnosis of pregnancy in all 
the cases. Headache had been reported as the presenting 
symptom in the majority of PA cases (88%), whether 
macro-or microprolactinomas. Three out of the four 
microprolactinomas had visual disturbance. Half of the 
prolactinomas, whether microprolactinomas or not, were 
managed conservatively, with DA therapy and hormone 
replacement when necessary. In the other half of patients, 
surgery was performed. Healthy babies were born at 
normal term in most of the cases. Endocrine insufficiencies 
persisted in three cases and diabetes insipidus persisted in 
two cases.

Discussion

We describe the rare occurrence of PA during pregnancy 
in five patients with microprolactinomas which add up 
to four cases reported in the literature (26, 27, 28, 29). 
Medical treatment and watchful waiting were chosen in 
four cases of our series while only one patient underwent 
TSS during pregnancy. TTS was preferred to conservative 
CAB treatment or a course of glucocorticoids given the 
absence of visual function improvement. The optimal 
management of acute PA is controversial, as some 
patients recover normal visual and endocrine function 
after conservative steroid-based management. As 
prolactinomas with an important bleeding component 
may not significantly shrink under DA, close surveillance 
is mandatory for deciding a short trial of glucocorticoids 
before surgery if DA is ineffective. Surgical decompression 
is the most rapid treatment to improve symptoms and 
relieve compression of local structures, particularly the 
optic pathways (9). UK guidelines for the treatment of 
PA recommend surgery in case of 'significant neuro-
ophthalmic signs or reduced levels of consciousness' 
(10). Diabetes insipidus occurred in one patient before 
hormone replacement. At PA onset, diabetes insipidus is 
rare as it occurs in less than 5% of patients. It may be 
masked by corticotropic insufficiency (or secondary 
hypothyroidism), and may only emerge at the time of 
steroid (or thyroid hormones) replacement therapy (9).

PA is a rare but serious clinical syndrome with a 
prevalence of 6.2 cases per 100 000 persons (30). The 
prevalence of PA in prolactinomas is approximately 
6.8% (31), being more frequently observed in 
macroprolactinomas (20.3%) when compared to 
microprolactinomas (3.1%). Precipitating factors, such as 
angiographic procedures (particularly cerebral), surgery 
(orthopaedic and cardiac), anticoagulant therapy, head 
trauma, and dynamic endocrine testing or GnRH agonists 
treatment (9), have been reported. It remains controversial 
whether DA treatment may induce PA (9), but pregnancy 
per se has been suspected to trigger PA (10, 12, 32). 
Indeed, pregnancy induces hypertrophy and hyperplasia 
of lactotroph cells (33). As reviewed by Molitch, the 
proportion of pregnant patients exhibiting symptomatic 
microprolactinoma growth is very low (2.4%). By contrast, 
the prevalence is 21% in macroprolactinomas (34). 
During pregnancy, the pathogenesis of PA is suggested to 
include compromised blood supply to the pituitary gland 
due to the gestational growth of the lactotroph cells and 
the compression of blood vessels, leading to infarction or 
haemorrhage (12). Hyperaemia of the pituitary gland due 

Figure 5
Course of MRI in case 5. (A) MRI T1-W, post-gadolinium coronal 
view performed at diagnosis; (B) MRI T2-W coronal view 
performed before pregnancy; (C) MRI T2-W coronal view of 
apoplectic pituitary adenoma during pregnancy; (D) MRI T2-W 
coronal view performed after delivery.
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to oestrogens has been demonstrated in animal models 
(35). PA is a rare occurrence during pregnancy, with 
only a few published cases (10, 11, 12). To minimize the 
risk of PA, it was recommended, in the past, to perform 
prophylactic debulking surgery of large and treatment-
resistant prolactinomas before planned pregnancy  
(36, 37, 38).

Apoplexy in known prolactinomas during pregnancy 
is rare and apoplexy in a microprolactinoma during 
pregnancy is even rarer (only 4 out of the 20 cases 
reported so far, as detailed in Table 1). We add five 
cases of microprolactinoma gestational apoplexy to the 
available literature in the present study. The rationale 
for reporting these cases originated in the discussion 
of the ESE guideline committee that the condition of 
macroprolactinoma apoplexy exists and that awareness 
and a better registration of cases are of interest to the 
community. Before pregnancy, adenoma size was available 
only in 21 out of the 25 cases, 12 of them were diagnosed 
as macroadenomas and 9 as microadenomas. In all cases, 
DAs were discontinued at the diagnosis of pregnancy. For 
gestational macroprolactinomas, the clinical guidelines 
(36, 37, 38) recommend at least visual field testing at each 
trimester of pregnancy or more frequently according to the 
tumour size. MRI without gadolinium is recommended in 
case of visual field change and/or the occurrence of severe 
headache. As microprolactinomas rarely increase in size, 
a routine MRI and visual field testing during pregnancy 
are not recommended. Indeed, the risk of asymptomatic 
tumour growth is 4.5% (39) and that of symptomatic 
tumour growth is <2% (40). The risk of development 
of new neurological sequelae (headaches, optic nerve 
compression, etc.) ranges from 1.6 to 5.5% (41). PRL 
serum levels tend to increase during pregnancy; therefore, 
they do not reliably reflect an increase in tumour size 
and PRL measurement is thus not useful for clinical 
assessment. The common denominator of our cases (as in 
other cases reported in the literature) is that the growth of 
microprolactinomas during pregnancy was symptomatic 
and attributed to PA.

PA of prolactinomas during pregnancy mostly 
occurred during the second or third trimester (only two 
cases of PA were observed during the first trimester of 
pregnancy). The main presenting symptom was a sudden 
severe headache, followed by visual disturbances (16 cases 
including 6 microprolactinomas). Thus, a headache is a 
presenting symptom that patients and physicians should 
be aware of, even in cases with microprolactinoma. In case 
of intractable headache or visual symptoms, MRI without 
contrast and endocrine function tests to exclude deficits 

are advised. Cases of asymptomatic haemorrhage during 
pregnancy diagnosed on postpartum imaging have been 
reported (42). This could be one of the explanations for 
the decreased serum prolactin level often observed after 
DA-induced pregnancy, as compared to pregestational 
prolactin level (42, 43).

Most of the patients were able to deliver healthy 
babies at normal terms.

The optimal management of PA, in general, is 
still controversial (surgery vs conservative approach) 
and requires a multidisciplinary team, including an 
endocrinologist, neuroradiologist, ophthalmologist 
and neurosurgeon (10). The aims of the treatment are 
to improve symptoms and relieve compression of local 
structures (optic pathways). UK guidelines for the treatment 
of PA recommend surgery in case of 'significant neuro-
ophthalmic signs or reduced levels of consciousness' (10). 
If surgery is decided, its timing is important. Indeed, the 
prognosis of visual defects is less favourable when surgery 
takes place more than 1 week after onset (44), whereas 
there seems to be no difference in outcome when surgery 
is performed either during the first 3 days or the first week 
after symptom onset (9). In the literature (including our 
case reports), surgery was performed during pregnancy 
in 12 cases (48%). The exact time of the surgery was 
not given in seven cases, but in three cases, surgery was 
performed within days of admission (<8 days). In one case, 
the surgery was performed after 2 weeks of bromocriptine 
treatment for emerging visual disturbances, and in another 
case, the surgery was performed 6 weeks after admission 
for neurological deterioration. The other half of the cases 
were managed conservatively, with DA therapy in seven 
cases and hormone replacement when necessary. Outside 
of pregnancy, conservative treatment is an alternative 
strategy in selected patients without visual loss, as 
suggested by reports of spontaneous clinical improvement 
and tumour shrinkage (45, 46, 47, 48, 49). Whatever 
the treatment approach, visual symptoms recovered 
well. Among the four prolactinoma pregnant patients 
with endocrine deficiencies at diagnosis of PA, only one 
recovered normal pituitary function: she was initially 
treated conservatively during 2 weeks and then pituitary 
surgery was performed. In general, the two approaches 
(surgery vs conservative treatment) in the case of PA seem to 
have the same impact on functional pituitary recovery (9, 
50). During pregnancy, it is inherently difficult to provide 
evidence-based guidance as regards the management 
of PA. PA during pregnancy mainly occurs in the third 
trimester, and it is generally recommended to delay 
any surgery until after 30 gestational weeks to optimize 
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foetus survival (51). Moreover, an effective medical 
treatment with DA is available for prolactinomas which 
may argue for proposing, at least in the first intention, a 
watchful attitude associated with DA treatment in case of 
prolactinoma apoplexy during pregnancy, particularly for 
microprolactinomas where reinstitution of DA at low dose 
is often sufficient to control pain and tumour volume in 
the majority of cases. If DA fails to improve headache or 
visual problems, surgical removal will be indicated. This is 
in line with the ESE clinical practice guideline (Luger et al. 
Personal communication).

Thus, patients should be managed on a case-by-
case basis, depending on the severity of symptoms at 
presentation, progression of the disease and surgical 
expertise available, taking into account the risks for the 
mother and the risk of surgery for the baby.

Conclusion

Symptomatic PA of a prolactinoma during pregnancy is 
a rare condition that has been reported in 25 patients 
to date, including 9 patients with microprolactinomas. 
Although the rarity of this event is reassuring, physicians 
managing pregnant women with pituitary adenomas, 
including microprolactinomas, must be aware that PA 
may occur.
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