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Abstract

BACKGROUND

Functioning gonadotroph adenomas are extremely rare pituitary tumors that secrete
gonadotropins and exhibit distinct clinical manifestations. Here, we report a case of
functioning gonadotroph adenoma in a reproductive-aged woman and discuss its

diagnosis and management.

CASE SUMMARY

A 2l-year-old female patient with abdominal pain, irregular menstruation,
hyperestrogenemia, and an ovarian mass was included. Brain magnetic resonance
imaging (MRI) revealed a pituitary macroadenoma, and transsphenoidal surgery
relieved her clinical symptoms. Before transsphenoidal surgery, plasma CA125,
estradiol levels were elevated, while prolactin, luteinizing hormone, follicle-stimulating
hormone, PROG, cortisol, FT4, thyroid-stimulating hormone, parathyroid hormone,
and GH levels were maintained at normal levels. After transsphenoidal surgery, the
patient was diagnosed with a functioning gonadotroph adenoma. During follow-up,

pelvic ultrasound confirmed normal-sized ovaries in the patient, the menstrual cycle




returned to regular, and her hormones were maintained within a normal range. There

was no evidence of tumor recurrence after two years of follow-up.

CONCLUSION

Early diagnosis of functioning gonadotroph adenomas should be considered in patients
with hyperestrogenism, irregular menstruation, large or recurrent ovarian cysts, and
visual field defects. Pituitary MRI should be performed, and transsphenoidal surgery is

recommended for the management of this disease.
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Core Tip: Functional gonadotroph adenomas (FGAs) are rare pituitary gland tumors.
Here, we describe a case of FGAs in a woman of reproductive age with abdominal pain,
irregular menstruation, hyperestrogenemia, and ovarian mass. We would like to share
our experience of diagnosis and treatment, which will help clinicians make appropriate

decisions in the future.

INTRODUCTION

Gonadotroph adenomas are the most common histological subtype of pituitary
adenomas that originate from the adenohypophysis. Functioning gonadotroph
adenomas (FGAs) are extremely rare, accounting for less than 1% of all gonadotroph
adenomasl!l. Gonadotroph adenomas are classified as functioning and non-functioning
gonadotroph adenomas, and the former is distinct from other hormone-secreting

pituitary adenomas, which are also easily misdiagnosed due to their low proportion.




FGAs secrete one or more biologically active hormones, such as gonadotropins, follicle-
stimulating hormone (FSH), and luteinizing hormone (LH)[2l, and this leads to different
clinical manifestations, such as menstrual irregularity, infertility, ovarian
hyperstimulation syndrome in females, testicular hypertrophy, sexual dysfunction,
erythrocytosis in males, and isosexual precocious puberty in children(>?l. Non-
functioning gonadotroph adenomas (NFGAs) patients always present with mass effect
symptoms, such as visual disorders, headache, and cranial nerve dysfunction, or are
discovered as incidental imaging findings, and they often lack hormone hypersecretion
symptomsitl. The most common presenting clinical manifestations of FGAs are
menstrual irregularity, including oligomenorrhea, secondary amenorrhea, menorrhagia,
and irregular vaginal bleedingl>>®l. The pathogenesis of FGAs remains unclear;
however, early diagnosis facilitates the selection of proper therapeutic methods by
clinicians and would be beneficial to the prognosis of the disease. Here, we describe a
case of functioning gonadotroph adenomas in a reproductive-aged woman with
abdominal pain, irregular menstruation, hyperestrogenemia, ovarian mass, and

fibroadenoma of the breast and discuss the diagnosis and management of the disease.

CASE PRESENTATION

Chief complaints
A 2l-year-old female patient with abdominal pain, irregular menstrual cycles,
hyperestrogenemia, and recurrence of an ovarian mass was transferred to our hospital

in July 2020.

History of present illness

Four months prior, the patient was referred to another hospital because of abdominal
pain and irregular menstrual cycles. Ultrasonography revealed a large multilocular
cystic mass in the abdominal cavity. As the abdominal pain increased, the patient

underwent single-port laparoscopic removal of the bilateral ovarian cysts. During




surgery, the bilateral ovaries were enlarged in a multilocular mass with yellow fluid
inside, and histopathology revealed multiple luteinized follicular cysts of the ovary.
After one month of clinical treatment, the patient experienced abdominal pain
again. Pelvic ultrasound indicated recurrence of enlarged ovaries with multiple large
cysts, and its upper edge reached 20 mm above the umbilicus; both sides reached the
midclavicular line, while the thickness of the endometrium was 17.4 mm. Biochemical
evaluation demonstrated normal serum levels of LH, FSH, progesterone (PROG),
cortisol, Free T4 (FT4), thyroid-stimulating hormone (TSH), parathyroid hormone
(PTH), calcium, phosphate, and growth hormone (GH), and elevated levels of plasma
CA125, estradiol, and prolactin (PRL). Brain magnetic resonance imaging (MRI)
revealed the presence of a pituitary macroadenoma (17 mm x 27 mm x 19 mm), and
visual field examination after brain MRI revealed bitemporal hemianopsia. Ultrasound
showed a 48 mm x 30 mm x 23 mm mass in the right breast, and histopathology
revealed breast fibroadenoma. Ultrasound imaging revealed no abnormalities in the
thyroid, adrenal, or parathyroid glands. The female patient was then treated with oral

bromocriptine (2.5 mg) three times a day.

History of past illness
The patient had no significant history of illness, medical history, drug allergy,

transfusion, injury, pregnancy, or other complications.

Personal and family history
The patient had smoking history for over four years and had no remarkable personal or

family history.

Menstrual history
The patient had menarche at age 12 years, and she had a regular menstrual cycle. In the
past year, the menstrual cycle of the patient had extended to 2-3 mo, accompanied by

progressively increased dysmenorrhea.




Physical examination

E‘le patient was 167 cm tall, weighed 68 kg, and had a body mass index of 24.38 kg/m?.
temperature was 36.7 °C, heart rate was 96 beats/min, respiratory rate was 20

breaths /min, and blood pressure was 98/68 mmHg.

Laboratory examinations
Biochemical evaluation showed that plasma estradiol and CA125 levels were elevated,
while PRL, LH, FSH, PROG, cortisol, FT4, TSH, PTH, and GH levels were maintained at

normal levels.

Imaging examinations

An ultrasonographic study of the pelvis revealed multicystic ovaries, similar to the
typical signs of spontaneous ovarian hyperstimulation syndrome (OHSS). Computed
tomography confirmed a large cystic mass in the abdominopelvic cavity (Figure 1A and
B), with arange of 19.4 cm x 7.9 cm x 15.9 cm. A homogeneously enhancing 21 mm x 16

mmx 28 mm sellar mass imaged by Brain MRI was presented (Figure 2A-D).

MULTIDISCIPLINARY EXPERT CONSULTATION

In July 2020, the patient presented with abdominal pain and was transferred to our
hospital. We invited neurosurgeons, pathologists, and radiologists to form a
multidisciplinary team to discuss the diagnosis and treatment of the disease. Since the
FSH levels of the patient were within normal ranges, one group of physicians suggested
that ovarian cystectomy should be performed first, and then determined whether the
histopathology is an estrogen-secreting tumor. However, different viewpoints
expressed that pituitary adenomas should be treated first, and changes in the size of the

ovarian cyst tumor should be observed after surgery.

FINAL DIAGNOSIS




Functioning gonadotroph adenoma.

TREATMENT

The patient underwent transsphenoidal surgery.

OUTCOME AND FOLLOW-UP

Tumor specimens demonstrated gonadotroph adenoma immunopositive for PIT-1(+),
AE1/AE3 (+), SYN(+), and CgA(+), weakly positive for LH, FSH, PRL, TSH, and KI67,
and absolute negativity for ACTH, GH, and P53. Immediate postoperative biochemical
evaluation revealed a significant reduction in estradiol, and a normal range of PRL, LH,
FSH, PROG, and GH levels remained. Postoperative pelvic ultrasound at one month
showed an ovarian cyst measuring 2.4 cm x 2.0 cm in size, which was significantly
smaller than before. One month after surgery, endocrine investigations were almost
within normal laboratory limits. After three and six months, pelvic ultrasound
confirmed normal size ovaries in the patient, the menstrual cycle returned to regular,
and her endocrine investigations, including estradiol, PRL, LH, FSH, PROG, TSH, PTH,
GH, ACTH, and CA125, were maintained within the normal range, but anti-Miillerian
hormone (AMH) seemed slightly lower. The patient was then treated with
bromocriptine 1.25 mg orally three times a day after surgery. As the prolactin level from
one month to six months after surgery was within the normal range, the dosage was
reduced gradually until the final stop. There was no evidence of tumor recurrence after
two years of follow-up.

All the endocrine investigations are presented in Table 1. Informed consent was

obtained from the patient.

DISCUSSION
The exact prevalence of clinical FGAs is unknown because of their rarity, non-specific
clinical signs and symptoms, and a lack of understanding of their histopathology and

pathogenesis. The FGAs can occur in premenopausal and postmenopausal females,




males and children. Postmenopausal females may not manifest with a syndromic
presentation because the ovaries are insensitive to FSH stimulationl’l. Testicular
enlargement, sexual dysfunction, and elevated serum FSH have been reported in male
patients with FGAs; most of them are macroadenomasi8l. FGAs rarely occure in
children; symptoms caused by central precocious puberty have been reported in both
boys and girlsl®1l, While FGAs are typically histologically benign, there are cases of
patients with severe comorbidities (via endocrine effects and/or mass effect) that lead to
a shortened lifespan, as well as cases of tumor regrowth and metastasis/'12. In this
context, the female patient had irregular menstrual cycles for one year. Furthermore, the
menstrual period was extended, the menstrual cycle was prolonged to every 2-3 mo,
and dysmenorrhea was aggravated in the past year. After surgery, the patient resumed
regular menstruation, abdominal distention disappeared, and pelvic ultrasound
confirmed normal-sized ovaries three months later. Due to compression of the
macroadenoma, the patient also showed a partial visual field defect, and the visual field
recovered gradually after transsphenoidal surgery.

OHSS usually occurs in women undergoing assisted reproductive techniques when
applying hormone medications to stimulate ovulation and can develop severe
symptoms such as discomfort, abdominal pain, nausea, vomiting, diarrhea, ascites,
hypovolemia, hemoconcentration, and thromboembolism!['3l. The patient exhibited a
typical sign of spontaneous ovarian hyperstimulation syndrome with enlarged ovaries,
multiple large cysts, and abdominal pain, but without ascites and hypercoagulability.
The secretion of FSH stimulates the recruitment of multiple follicles and promotes the
excessive secretion of estradiol, which in turn leads to the downregulation of FSHII.
The histopathology revealed that FSH and LH were weakly positive, despite the levels
of the serum FSH and LH being maintained in the normal range, suggesting that the
secretion of FSH may increase the bioactivity of FSH and its isoformsl'®. The negative
feedback control by estradiol may disappear, and it could not inhibit the secretion of
FSH by the pituitary gland, even if its level was too high. It has also been proposed that

the specificity of the intramolecular barrier to activate the FSH receptor would be lower




in ovarian hyperstimulation mutants, thus allowing even low-affinity agonists, such as
LH, HCG, or TSH, to become effectivellel. High concentrations of estradiol were
observed in this case, and the estradiol level returned to the normal range after
transsphenoidal surgery, which may indicate that FGAs were the cause of this
phenomenon. Prolactin levels are elevated in female patients, probably due to
compression of the_pituitary stalk and/or excessive estrogen secretion!’®l. Anti-
Miillerian hormone (AMH) levels may represent the quantity of the ovarian follicle pool
and may be a useful marker of ovarian reservel7l. Serum AMH levels decreased with
age and were greatly reduced or undetectable in women with premature ovarian failure
or in the postmenopausal period!(!8l. The decrease in AMH in this patient may have been
caused by ovarian hyperstimulation due to the reduction in ovarian function.
Preoperative cortisol, FT4, TSH, PTH, ACTH, and GH levels were normal, which
helped differentiate them from other diseases and complications. Breast fibroadenoma
is a common benign tumor in premenopausal women. Although the pathogenesis
remains unclear, high levels of estrogen may promote disease development(!?l. We also
observed a reduction in the size of the fibroadenoma three months after the operation.
Functioning gonadotroph adenomas must be differentiated from polycystic ovarian
syndrome (PCOS) and ovarian tumors, such as granulosa cell tumors. PCOS patients
usually show mildly enlarged polycystic ovaries and menstrual irregularity, but they
always have normal estradiol levels, increased LH relative to FSH, hyperandrogenism,
insulin resistance, and obesity/?)], which may help clinicians distinguish them from
FGAs. The diameter of ovarian follicles in women with PCOS ranges from 2 to 9 mm,
whereas those in women with gonadotroph adenomas are usually larger (> 2 cm).
Ovarian granulosa cell tumors are often present in postmenopausal women and are
characterized by a unilateral solid pelvic mass, abdominal pain, excessive estradiol
secretion, endometrial hyperplasia, abnormal uterine bleeding, and low levels of LH
and FSHEI. Moreover, pathological examination and Brain MRI may help clinicians
avoid misdiagnosis. Endocrine investigations, particularly estradiol levels, can provide

an important reference for diagnosis. In previous reports of OHSS caused by




functioning gonadotroph adenomas, estradiol levels were usually elevated, ranging
from mild to markedly elevated[6:152223]_ [n most cases of FGA, normal to high levels of
serum FSH, decreased LH levels, and elevated PRL levels have also been reported(24.
Women with PCOS often have normal estradiol and increased AMH levels[!8l. Ovarian
granulosa cell tumors not only induced an increase in estradiol levels but also had a
significant effect on elevating serum AMH and inhibin B concentrations!®l. Fully
understanding the mechanism of the hypothalamic-pituitary-ovarian axis can facilitate
correct diagnosis and treatment decisions.

Several studies have reported beneficial results following surgical treatment,
adjuvant radiotherapy, and drug treatments. Due to the small number of cases, the
optimal management of FGAs is based mainly on case reports or small systematic case
series. Transsphenoidal surgery remains the primary choice, which not only relieves the
mass effect symptoms and restores gonadotropin secretion, but also reduces the size of
the ovaries, helps resume regular menses, resolves ovarian hyperstimulation syndrome,
and enables the collection of tissue for histological analysis[>1516232627] In cases where
complete resection is difficult to achieve by surgery alone and tumor recurrence is
detected during long-term follow-up, other treatments like adjuvant radiotherapy,
radiosurgery, and drug treatments have been used to control the disease. Adjuvant
radiotherapy has been reported to be helpful in several cases and is commonly used for
managing residual tumors after surgery; nonetheless, the effectiveness of its routine
usage remains controversiall®?l. Gamma knife radiosurgery (GKRS) has recently been
proposed for treating of residual or recurrent pituitary adenomas, which effectively and
safely controls the tumor in the long term with minimal complications!?*?]. In studies of
patients with pituitary adenoma after GKRS, hypopituitarism, visual decline, and
tumor regrowth were reported during the follow-upl331l. GKRS is often employed in
patients with NFGAs; long-term safety and efficacy data are still lacking for using
GKRS in FGAs. Medical treatments of FGAs, including dopamine agonists
(bromocriptine, cabergoline), somatostatin analogs (octreotide), and GnRH agonists and

antagonists, temporarily suppress hormone production in a few cases. However, they




are typically ineffective in controlling the growth of tumors or clinical

syndromes!6:32.33,3435],

CONCLUSION

In conclusion, we report a rare case of ovarian hyperstimulation due to a functional
gonadotroph adenoma in a reproductive-aged woman. Early diagnosis of functioning
gonadotroph adenomas should be considered in patients with hyperestrogenism,
irregular menstruation, large or recurrent ovarian cysts, and visual field defects.
Pituitary MRI should be performed, and transsphenoidal surgery is recommended for

the management of this disease.
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