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Abstract

Background: Hyperprolactinemia is a common finding in women of reproductive age that could result from physiological factors, patho-
logical conditions or the use of different medications. The therapeutic approach depends on the etiology of hyperprolactinemia, thus,
the proper diagnosis is paramount. Case: Herein, we present a case of a young woman with pituitary incidentaloma and leiomyoma-
associated hyperprolactinemia. The initial diagnosis was microprolactinoma, based on typical clinical features, increased prolactin levels,
and pituitary adenoma. However, dopamine agonist treatment did not lead to any reduction of prolactin levels or clinical improvement.
The patient was myomectomized because of uterine fibroid enlargement. After the surgery, the hyperprolactinemia resolved completely,
while the pituitary adenoma did not show any changes. The concomitant development of pituitary adenoma and extrapituitary hyperpro-
lactinemia might not be such a rare phenomenon, considering the high prevalence of pituitary incidentalomas. Conclusions: Currently,
there are no specific tests that could distinguish pituitary from extrapituitary prolactin production. Our case report and the literature review
show that leiomyoma-associated hyperprolactinemia should be considered in women of reproductive age with treatment-resistant pro-
lactinoma and uterine fibroids above 5 cm. Further studies are needed to explore the underlying mechanisms and the possible regulators
of the ectopic prolactin secretion.
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1. Introduction

Hyperprolactinemia is a common hormonal disor-
der leading to galactorrhea, hypogonadism, infertility, and
bone mineral density reduction. Plenty of physiolog-
ical and pathological factors might be associated with
hyperprolactinemia including pregnancy, breastfeeding,
coitus, stress, hypothalamic-pituitary stalk damage, sellar
or parasellar tumours, systemic renal or hepatic disorders,
polycystic ovarian syndrome, hypothyroidism, and differ-
ent pharmacological agents [1]. The thorough diagnostic
approach in symptomatic patients with increased prolactin
levels requires exclusion of potential secondary causes of
hyperprolactinemia as well as pituitary imaging consider-
ing the possibility for pituitary lesions [2]. However, the
pituitary incidentaloma might co-exist with secondary hy-
perprolactinemia leading to huge obstacles in the differen-
tial diagnosis. Moreover, ectopic intracranial prolactino-
mas originating from pharyngeal pituitary remnants as well
as ectopic prolactin production by mesenchymal and other
tumours have been described in the literature since 1970-
ies [3–8]. Leiomyoma-associated hyperprolactinemia has
also been reported, though contradictory results have been
obtained by immunostaining for prolactin in fibroid tissues
[9,10]. Nevertheless, the rapid normalization of prolactin
after myomectomy in patients with intact pituitary supports
the diagnosis [9,10].

On the opposite, herein we present a more compli-
cated case of a patient with pituitary microadenoma and
leiomyoma-associated hyperprolactinemia. The diagnos-
tic and therapeutic difficulties in such cases are briefly re-
viewed.

2. Case report
A 38-year-old Caucasian woman was referred to an

Endocrinology department because of hyperprolactinemia
treatment resistance. Since the age of 37 years, the pa-
tient complained of oligo- to amenorrhea and galactorrhea.
As expected, moderate hyperprolactinemia (3242 mIU/L)
had been found and therapy with cabergoline 0.5 mg/twice
weekly had been started. Magnetic resonance tomogra-
phy (MRT) scan of the pituitary had visualized an ade-
noma 4.7/4.4 mm, so a microprolactinoma had been sus-
pected. However, the 6-month treatment with dopamine
agonist was not related to any clinical improvement, and the
control prolactin levels were still significantly raised (3552
mIU/L). The cabergoline dose was increased (0.5 mg/three
times weekly) and the MRT follow-up showed a microade-
noma reduction to 3.5/2.2 mm without any effect on pro-
lactin levels. The patient was still amenorrheic with bi-
lateral galactorrhea. She did not use any medications, had
no previous gynecological interventions or pregnancies but
wanted to conceive. Her past medical history was unre-
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markable except for two uterine fibroids. At the age of 30
she had been diagnosed for the first time with a fibroid 5.8
cm during transvaginal ultrasonography but she had been
with regular menstruation. At the age of 37 a significant
enlargement of the myoma was visualized by ultrasound
and therefore MRT of the pelvis was performed showing
two fibroids—2 cm and 8.8 cm large. A surgery was rec-
ommended but the patient postponed the procedure due to
personal reasons. The subsequent transvaginal ultrasound
at the age of 38 showed an enlargement up to approximately
9.9 cm and the operative treatment was strongly recom-
mended again.

Meanwhile, the hormonal investigations at the En-
docrinology department showed repeatedly high prolactin
levels despite the dopamine agonist dose increase—
prolactin 2781 mIU/L (reference range <600 mIU/L),
macroprolactin 1528 mIU/L (42.5%), decreased estradiol,
normal blood levels of gonadotropins, insulin-like growth
factor-1 (IGF-1), cortisol, and androgens as well as a con-
stellation of subclinical hypothyroidism due to autoimmune
thyroid disease. The cabergoline dose was increased to
2.0 mg/weekly and levothyroxine therapy was also started.
Two months after the cabergoline dose increase the pro-
lactin serum levels were similar to the previous ones (2634
mIU/L, reference range: <600 mIU/L), despite the com-
pensated thyroid dysfunction. The cabergoline therapy was
stopped before the myomectomy and the prolactin level re-
mained high.

At the age of 39 years the patient underwent a laparo-
tomy. Two transmural and subserous formations on the pos-
terior wall and fundus uteri with diameter 7 cm and 1 cm
were extirpated and the leiomyomas were proven histolog-
ically. The immunohistochemical study showed a weak fo-
cal expression of prolactin in the smooth muscle cells of
the larger tumour (Fig. 1). No postoperative complications
emerged and the patient recovered relatively fast. Approxi-
mately one month after the operation, the regular menstrual
cycle was restored and galactorrhea disappeared. Prolactin
levels dropped and were maintained in the middle of the
normal referent ranges without any treatment for the next
two years (215/316 mIU/L, reference range: <600 mIU/L).
The MRT of the pituitary gland did not show any further
changes in the microadenoma size. The patient conceived
spontaneously and gave birth to a healthy child.

3. Discussion
The present case describes a patient with extrapituitary

hyperprolactinemia from a benign uterine tumour as well
as a non-secreting pituitary microadenoma focusing on the
difficulties in the differential diagnosis.

Pituitary lactotrophs are the main source of prolactin
synthesis in the body but other tissues such as myometrium,
endometrium, decidua, and breast, some types of immune
cells and neurons might also produce prolactin [11,12]. De-
spite similar immunological and biological features of the

Fig. 1. Immunohistochemical study of the leiomyoma showing
a weak expression of prolactin (× 60) (arrow).

hormone, the extrapituitary prolactin-secreting cells might
have different storage capacity and tissue-specific regula-
tion by local autocrine and paracrine factors. Thus, the
stimulators and inhibitors of prolactin release could dif-
fer significantly in the pituitary, uterine and tumour tissues
[11,12]. Uterine leiomyomas are capable to produce pro-
lactin and a high prolactin gene expression has been de-
scribed especially in some uterine fibroid subtypes [13,14].
The clinical significance of the extrapituitary hormonal syn-
thesis is obscure, although increased prolactin levels have
been described in patients with leiomyomas compared to
healthy women [15].

Only a few case reports in the literature presented pa-
tients with leiomyoma-associated hyperprolactinemia (Ta-
ble 1, Ref. [5,6,9,10,16–21]). Common characteristics of
all cases were the presence of normal pituitary gland, large
uterine fibroids (at least 5.5 cm), mild to moderate prolactin
increase with classic clinical symptoms, complete resis-
tance to dopamine agonist treatment, a rapid decrease of the
hormonal concentrations after tumour removal, and nega-
tive immunostaining for prolactin by an immunohistochem-
ical study of the leiomyomas [9,16–19]. Recently, Sachdev
et al. [10] found for the first time a prolactin-producing
fibroid tissue with focal but intense immunochemical stain-
ing for prolactin. Similarly, Korytnaya et al. [7] described a
prolactin-secreting perivascular epithelioid cell tumour and
detected strong prolactin staining in 5–10% of the cells on
immunohistochemistry. They calculated that the total vol-
ume of the 5% prolactin-secreting cells in the 17 × 13 ×
8-cm large tumour would resemble a 2-cm pure lactotroph
adenoma and could fully explain the strongly increased pro-
lactin levels in the affected patient [7]. Interestingly, our
study found also a weak focal prolactin expression in the
leiomyoma tissue, but we could not speculate if the find-
ing reflected normal or aberrant prolactin synthesis in the
fibroid cells.
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Table 1. Ectopic prolactin secretion associated with uterine tumours.

Study Age
Reproductive
symptoms

Prolactin before
uterine surgery [ng/mL]

Treatment with
dopamine agonists

Uterine
formations [size, imaging type]

Prolactin after
uterine surgery [ng/mL]

Immuno-staining
for prolactin

Other symptoms
/diseases

Effect on the
prolactin levels

Pituitary
adenoma [size, imaging type]

Ectopic leiomyoma-associated hyperprolactinemia with pituitary adenoma

Cordiano V [20], 2004 44 F
SA

218
Bromocriptine 1 uterine fibroid [8 × 7 cm by US]

15.00 N.A.Secondary erythrocytosis Resistance Pituitary microadenoma [2 mm by MRT]

Current case 38 F
OA, G

167
Dostinex 2 uterine fibroids [up to 9.9 cm by US]

10.10 Weak focal positive stainingInfertility
Resistance Pituitary microadenoma [4.7 × 4.4 mm by MRT]AITD

Ectopic leiomyoma-associated hyperprolactinemia without pituitary adenoma

Herzog AG [16], 2000 36 F
OA, G

40 to 100
Bromocriptine 2 uterine fibroids [larger – 5.5 cm with subsequent

increase by US]
Normal N.A.Migraine

Paradoxal riseJoint pains

Sato et al. [17], 2018 45 F SA, G 74.6
Bromocriptine

1 uterine fibroid [9.0 cm by CT] 0.80 NegativeDostinex
Paradoxal rise

Sendur et al. [18], 2019 25 F SA, G 150
Bromocriptine

1 uterine fibroid [6.0 × 7.2 × 8.0 cm by MRT] 3.43 NegativeDostinex
Resistance

Upreti et al. [19], 2020 41 F
SA, G

94 to 277.3
Dostinex

1 uterine fibroid [8.8 × 8.3 × 8.0 cm by CT] 1.08 NegativeInfertility
Paradoxal riseHeadaches

Sachdev et al. [10],
2020

47 F SA, G 213
Dostinex 1 uterine fibroid [up to 13.9 × 10.4 × 11.8 cm

by US]
8.70 Intense focal positive stainingResistance

Barry et al. [9], 2021 37 F
OA, G

46.53 to 87.23
Dostinex

1 uterine fibroid [15.2 × 9.1 × 12.1 cm by US] 2.49 NegativeInfertility Paradoxal rise
Ectopic hyperprolactinemia associated with other uterine formations without pituitary adenoma
O’Meara et al. [21],
2009

35F G, abnormal bleeding 85.60 Not treated 1 uterine tumor resembling ovarian sex cord
tumor–recurrent, malignant [9.9 × 8.3 × 8.3

by US]

N.A. Negative

Simsir et al. [5], 2012 34 F SA, G 151.89 to >200
Bromocriptine 1 uterine formation - low-grade malignant

mesenchymal tumor [15 × 10.5 cm by CT]
0.30 NegativeDostinex

Paradoxal rise

Dimitriadis et al. [6],
2020

46 F SA 223 to 546
Dostinex 1 uterine tumor resembling ovarian sex cord

tumor–recurrent, malignant [11 cm by CT]
3.00 NegativeParadoxal rise

SA, secondary amenorrhea; OA, oligoamenorrhea; G, galactorrhea; AITD, autoimmune thyroid disease; US, ultrasound scan; MRT, magnetic resonance tomography scan; CT, computer tomography scan; F,
female; N.A., not available. Prolactin levels are presented in ng/mL (× 21.2766 in µIU/mL), reference ranges <25 ng/mL.3
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Several mechanisms have been suggested to explain
leiomyoma-associated hyperprolactinemia. The increased
secretion of prolactin by uterine fibroids might result from
local dysregulation and activated hormonal synthesis. On
the other hand, tumour secretion of currently unknown
prolactin-stimulating factors might also be a plausible ex-
planation considering the contradictory immunohistochem-
ical results. Other possible causes for the development of
hyperprolactinemia include a presence of ectopic pituitary
tissue, prolactin secretion from concomitant lymphocyte in-
filtration in the tumour, as well as a mass effect of the
huge leiomyomas on the surrounding tissues with stress-
associated prolactin increase [5,11,16–18]. Interestingly,
the beginning of the clinical complaints in our patient coin-
cided with the enlargement of the uterine fibroid above 5.8
cm. Thus, we could assume that a certainminimal threshold
for tumour volume is needed so that local prolactin secre-
tion could exert systemic effects.

On the other hand, the increased local prolactin se-
cretion in the leiomyomas might be one of the factors re-
sponsible for their rapid enlargement. Prolactin has been
shown to stimulate the growth and fibrotic differentiation
of smooth muscle cell lines by signal transducer and activa-
tor of transcription 5 (STAT5) as well as mitogen-activated
protein kinase (MAPK) dependent mechanisms [22,23].
Since leiomyomas might express dopamine receptor type
2, treatment with cabergoline has been tried in women with
benign uterine fibroids with promising results on volume
shrinkage and reduction of symptoms [23,24]. However, in
all described patients with leiomyoma-associated hyperpro-
lactinemia the dopamine agonist treatment was ineffective
(Table 1, Ref. [5,6,9,10,16–21]). Thus, the development of
systemic hyperprolactinemia in women with leiomyomas
might be a sign of complete autonomization of prolactin
secretion potentiating the tumour growth and resistant to
medical treatment.

The proper diagnosis of extrapituitary hyperpro-
lactinemia is difficult in patients with normal pituitary, but
the same diagnosis might become a real challenge in the
presence of a concomitant pituitary incidentaloma. Accord-
ing to the common clinical practice the prolactinoma di-
agnosis should be based on the presence of sustained hy-
perprolactinemia and a pituitary adenoma in the absence
of other possible causes [2]. Our patient met all the cri-
teria, and her pituitary adenoma had shown an initial re-
duction of the tumour size with 25% on dopamine agonist
treatment. The patient had clear indications for myomec-
tomy considering the tumour enlargement and the planning
of fertility. Therefore, the possible therapeutic options re-
garding hyperprolactinemia, e.g., increase of cabergoline
doses or transsphenoidal adenomectomy were postponed.
To the best of our knowledge, there is only one published
case of leiomyoma-associated hyperprolactinemia in a pa-
tient with a pituitary microadenoma described by Cordiano
et al. [20]. Their patient had been treated ten years with

bromocriptine up to 30 mg/d without any decline of the pro-
lactin levels. She was hysterectomized because of recurrent
abdominal pain and suspected myomatous erythrocytosis
syndrome. After the surgery her prolactin levels dropped
to normal ranges and hematological abnormalities resolved
[20]. Blood count abnormalities have not been found in the
other described patients, including our case.

The concomitant development of pituitary adenoma
and extrapituitary hyperprolactinemia might not be such a
rare phenomenon, considering the high prevalence of the
microincidentalomas on MRT (10–38%) [25]. Approxi-
mately 10% of patients with microprolactinomas are resis-
tant to cabergoline treatment, while some non-functioning
adenomas might respond to dopamine agonist treatment
with shrinkage up to 62% [26].

Current diagnostic tests are not able to distinguish
the pituitary from extrapituitary hyperprolactinemia. For
instance, we could not exclude the concomitant presence
of prolactinoma suppressed by dopamine agonist treatment
and leiomyoma-associated hyperprolactinemia in our pa-
tient. Ectopic prolactin secretion should be considered
in young women with “treatment-resistant prolactinoma”
and uterine fibroids above 5 cm. Further scientific efforts
are needed to reveal the proper pathophysiological mecha-
nisms. New diagnostic markers are also needed to distin-
guish pituitary from extrapituitary prolactin secretion.

4. Conclusions
In conclusion, the presented case report emphasizes on

leiomyoma-associated hyperprolactinemia as an important
part of the differential diagnosis in women of reproductive
age with pituitary adenoma and hyperprolactinemia resis-
tant to dopamine agonist treatment.

Author contributions
RR, TK, AE and SZ participated in the review of the

literature and interpretation of the case report. RI performed
the pathological investigations. RR, TK and RI wrote the
manuscript. All authors contributed to editorial changes in
the manuscript. All authors read and approved the final
manuscript.

Ethics approval and consent to participate
Patient’s consent was obtained for publishing the case

report.

Acknowledgment
The authors express their sincere gratitude to the pa-

tient herself who has personally read and approved the
manuscript.

Funding
This research received no external funding.

4

https://www.imrpress.com


Conflict of interest
The authors declare no conflict of interest. RR

is serving as one of the Guest editors of this jour-
nal. We declare that RR had no involvement in the peer re-
view of this article and has no access to information regard-
ing its peer review. Full responsibility for the editorial pro-
cess for this article was delegated to UI and MHD.

References
[1] Melmed S, Casanueva FF, Hoffman AR, Kleinberg DL, Mon-

tori VM, Schlechte JA, et al. Diagnosis and treatment of hyper-
prolactinemia: an Endocrine Society clinical practice guideline.
The Journal of Clinical Endocrinology and Metabolism. 2011;
96: 273–288.

[2] Casanueva FF, Molitch ME, Schlechte JA, Abs R, Bonert V,
Bronstein MD, et al. Guidelines of the Pituitary Society for
the diagnosis and management of prolactinomas. Clinical En-
docrinology. 2006; 65: 265–273.

[3] Rees LH, Ratcliffe JG. Ectopic hormone production by non-
endocrine tumours. Clinical Endocrinology. 1974; 3: 263–299.

[4] Ajler P, Bendersky D, Hem S, Campero A. Ectopic prolactinoma
within the sphenoidal sinus associated with empty sella. Surgical
Neurology International. 2012; 3: 47.

[5] Simsir IY, Kocabas GU, Sahin SB, Erdogan M, Cetinkalp S,
Saygili F, et al. A case of an ectopic prolactinoma. Gynecologi-
cal Endocrinology. 2012; 28: 148–149.

[6] Dimitriadis GK, Wajman DS, Bidmead J, Diaz-Cano SJ, Ar-
shad S, Bakhit M, et al. Ectopic hyperprolactinaemia due to
a malignant uterine tumor resembling ovarian sex cord tumors
(UTROCST). Pituitary. 2020; 23: 641–647.

[7] Korytnaya E, Liu J, Camelo-Piragua S, Sullivan S, Auchus
RJ, Barkan A. Ectopic prolactin secretion from a perivascular
epithelioid cell tumor (PEComa). The Journal of Clinical En-
docrinology and Metabolism. 2014; 99: 3960–3964.

[8] Gururaj S, Nisal K, Davies Q, Deen S,McNally PG. Ectopic pro-
lactin secretion secondary to an ovarian tumour. Endocrinology,
Diabetes and Metabolism Case Reports. 2013; 2013: 130016.

[9] Barry L, Pather S, Gargya A, Marren A. Prolactin-Secreting
Leiomyoma Causing Hyperprolactinaemia Unresponsive to
Dopamine Agonist Therapy and Resolution followingMyomec-
tomy. Case Reports in Endocrinology. 2021; 2021: 5553187.

[10] Sachdev S, Reyes MC, Snyder PJ. Ectopic Prolactin Secretion
from a Uterine Leiomyoma. Journal of the Endocrine Society.
2020; 4: bvaa035.

[11] Ben-Jonathan N, Mershon JL, Allen DL, Steinmetz RW. Extra-
pituitary prolactin: distribution, regulation, functions, and clini-
cal aspects. Endocrine Reviews. 1996; 17: 639–669.

[12] Auriemma RS, Del Vecchio G, Scairati R, Pirchio R, Liccardi
A, Verde N, et al. The Interplay Between Prolactin and Repro-
ductive System: Focus on Uterine Pathophysiology. Frontiers in
Endocrinology. 2020; 11: 594370.

[13] Daly DC, Walters CA, Prior JC, Kuslis ST, Chapitis J, Andreoli
J, et al. Prolactin production from proliferative phase leiomy-
oma. American Journal of Obstetrics and Gynecology. 1984;
148: 1059–1063.

[14] Mehine M, Kaasinen E, Heinonen HR, Mäkinen N, Kämpjärvi
K, Sarvilinna N, et al. Integrated data analysis reveals uterine
leiomyoma subtypes with distinct driver pathways and biomark-
ers. Proceedings of the National Academy of Sciences of the
United States of America. 2016; 113: 1315–1320.

[15] Baban RS. Serum protein and prolactin as diagnostic markers.
Saudi Medical Journal. 2009; 30: 1411–1415.

[16] Herzog AG. Migraine with ectopic hyperprolactinemia from
uterine fibroids. Neurology. 2000; 55: 148–149.

[17] Sato H, Asami Y, Shiro R, Yasuda M, Imai S, Sakai R, et
al. Resolution of dopamine agonist-resistant hyperprolactinemia
by hysterectomy: a case report. Gynecological Endocrinology.
2018; 34: 199–201.

[18] Sendur SN, Aktoz F, Usubutun A, Tuncer ZS, Erbas T. Hyper-
prolactinaemia associated with giant uterine myoma, description
of a case and review of literature. Journal of Obstetrics and Gy-
naecology. 2019; 39: 1034–1036.

[19] Upreti R, Dray M, Elston MS. Uterine Fibroid Causing Hyper-
prolactinemia and Paradoxical Prolactin Rise with Dopamine
Agonist: Case Report and Systematic Review. SN Comprehen-
sive Clinical Medicine. 2020; 2: 464–467.

[20] Cordiano V. Complete remission of hyperprolactinemia and ery-
throcytosis after hysterectomy for a uterine fibroid in a woman
with a previous diagnosis of prolactin-secreting pituitary mi-
croadenoma. Annals of Hematology. 2005; 84: 200–202.

[21] O’Meara AC, Giger OT, Kurrer M, Schaer G. Case report: Re-
currence of a uterine tumor resembling ovarian sex-cord tumor.
Gynecologic Oncology. 2009; 114: 140–142.

[22] Nohara A, Ohmichi M, Koike K, Jikihara H, Kimura A, Ma-
suhara K, et al. Prolactin stimulates mitogen-activated protein
kinase in human leiomyoma cells. Biochemical and Biophysical
Research Communications. 1997; 238: 473–477.

[23] DiMauro A, Seger C, Minor B, Amitrano AM, Okeke I, Taya
M, et al. Prolactin is Expressed in Uterine Leiomyomas and Pro-
motes Signaling and Fibrosis inMyometrial Cells. Reproductive
Sciences. 2021. (in press)

[24] Vahdat M, Kashanian M, Ghaziani N, Sheikhansari N. Evalu-
ation of the effects of cabergoline (Dostinex) on women with
symptomatic myomatous uterus: a randomized trial. European
Journal of Obstetrics & Gynecology and Reproductive Biology.
2016; 206: 74–78.

[25] Freda PU, Beckers AM, Katznelson L, Molitch ME, Montori
VM, Post KD, et al. Pituitary incidentaloma: an endocrine so-
ciety clinical practice guideline. The Journal of Clinical En-
docrinology and Metabolism. 2011; 96: 894–904.

[26] Di Sarno A, Landi ML, Cappabianca P, Di Salle F, Rossi FW,
Pivonello R, et al. Resistance to cabergoline as compared with
bromocriptine in hyperprolactinemia: prevalence, clinical def-
inition, and therapeutic strategy. The Journal of Clinical En-
docrinology and Metabolism. 2001; 86: 5256–5261.

5

https://www.imrpress.com

	1. Introduction
	2. Case report
	3. Discussion
	4. Conclusions
	Author contributions
	Ethics approval and consent to participate
	Acknowledgment
	Funding
	Conflict of interest

