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Functional gonadotroph adenoma (FGA) is a rare condition associated with secretion of biologically active gonadotropins which affect reproductive organs. In women of reproductive age, it has been reported as a cause of spontaneous ovarian hyperstimulation syndrome (OHSS) occurring outside the context of assisted reproductive technology (ART). In rare instances, FGA may present as suspicious ovarian masses, leading to an overlooked pituitary disorder. We report the case of a 34-year-old woman initially suspected of having a bilateral ovarian tumor with a borderline component due to thick-walled cystic masses. She underwent pelvic surgery, resulting in an oophorectomy. However, a few weeks postoperatively, the sudden onset of galactorrhea prompted further investigation, revealing hyperprolactinemia, FSH hypersecretion, and low LH levels. Ultimately, the diagnosis of FGA was established. A literature review was conducted to analyze similar cases where patients underwent ovarian surgery without prior hormonal assessment or suspicion of pituitary pathology, only to be diagnosed with FGA later. Thirteen additional cases were identified, including ovarian cysts and two cases of suspicious ovarian masses, with diagnostic delays ranging from 1.5 to 10 years. This case highlights the importance of considering FGA in the differential diagnosis of bilateral ovarian masses to avoid unnecessary surgical procedures.
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1 Introduction

Gonadotroph adenomas account for 15–40% of all pituitary adenomas and 80% of non-functioning adenomas (1, 2). As in most cases gonadotroph adenomas are non-functioning, their diagnosis is usually made through histopathological analysis. However, in rare instances, gonadotroph adenomas can be functional, most often secreting FSH (3). The clinical manifestations of functional gonadotroph adenomas (FGA) are varied and may arise either from tumor-related compression (4, 5) or, in women, from ovarian hyperstimulation syndrome (OHSS) (4–14) though the exact prevalence remains unclear. Other clinical presentations of FGA differ based on the patient’s sex and age, such as menstrual irregularities in women of reproductive age (4–10, 12–15), testicular enlargement in men (16–18), elevated testosterone levels (16, 17, 19) or precocious puberty in children (20–22).

The diverse and non-pathognomonic clinical features of FGA often lead to significant diagnostic delays, sometimes up to 15 years from the onset of symptoms to diagnosis (1). Furthermore, in a few cases, attention to hyperstimulated ovaries has led to erroneous diagnoses, sometimes resulting in inappropriate surgical procedures.

Herein we report the case of a 34-year-old patient with bilateral multicystic ovaries, initially suspected to have bilateral mucinous cystadenomas with concern about a borderline component, leading to a bilateral oophorectomy. A few weeks after the surgery, a functional pituitary macroadenoma was discovered and surgically confirmed. We then carried out a literature review to identify similar cases and to describe ovarian pathologies that had been mistakenly evoked in these patients.




2 Case presentation

This is a 34-year-old woman, mother of two children, who presents to the gynecological emergency department with acute pelvic pain. Her spontaneous, non-contraceptive cycles are prolonged, characterized by spaniomenorrhea. She reported no associated headaches, visual disturbances, or other neuro-ophthalmologic symptoms at the time of presentation.

The pelvic ultrasound shows multicystic ovaries, right (143x79mm) and left (117x71mm), with thick septa and no hypervascularization on Doppler (Figure 1A). There is no pelvic effusion. The uterus is globular with an adenomyomatous appearance and a posterior fibroid. The endometrium is regular, measuring 6.3 mm. The pelvic MRI (Figure 1B) describes multilocular bilateral ovarian cysts extending 4 cm on the left and 12 cm on the right, with irregular septa and tissue portions accompanied by strong diffusion hypersignal without restriction of the apparent diffusion coefficient (ADC). The diagnosis of bilateral mucinous cystadenoma is considered, with suspicion of a borderline component within the thick walls. The tumor markers show an elevated Ca 125 antigen at 42.4 U/ml (N <35), a normal ACE marker at 1.1 ng/ml (N <3), and a normal CA 19.9 antigen at 19.4 U/ml (N <35).
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Figure 1 | Morphological radiological and surgical appearance of the ovaries. (A) Transvaginal ultrasound of multicystic ovaries with thick walls (arrow). (B) Axial section of the pelvic MRI in T2 showing bilateral ovarian cysts. (C) Pre- and post-operative photographs of the left ovary weighing 268g (left) and the right ovary weighing 390g (right).



After a national multidisciplinary discussion of rare gynecological tumors, a bilateral surgical intervention was decided, with cystectomy when possible, knowing that a bilateral adnexectomy could be the only technical option.

The patient is operated on by laparoscopy with conversion to laparotomy. As cystectomy proves impossible, a bilateral adnexectomy with omentectomy is performed (Figure 1C).

The pathological examination concludes with large bilateral ovarian fibromas associated with numerous functional cysts, without histological signs of malignancy.

A few weeks after surgery, spontaneous galactorrhea appears, revealing hyperprolactinemia at 76 ng/ml (N: 2.74-19.7), rechecked at 85.9 ng/ml. Estradiol is 28 pg/ml under hormone replacement therapy, FSH is elevated but moderately in this ovariectomized woman at 20.5 UI/L (N menopause >25), and LH is very low at 1 UI/L. The corticotropic, thyrotropic, and somatotropic axes show no insufficiency or hypersecretion.

The pituitary MRI reveals a macroadenoma measuring 23.5 x 20.1 mm compressing the optic chiasm without invading the left cavernous sinus (Figures 2A, B).
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Figure 2 | Pituitary MRI in T1-weighted post-contrast sequences. (A, B) Preoperative frontal and sagittal views showing a pituitary macroadenoma (23.5 × 20.1 mm) with optic chiasm involvement. (C) Postoperative frontal view at 3 months showing regression of the tumor mass.



A surgical approach was then undertaken. Histopathological analysis, including hormonal immunohistochemistry, revealed a gonadotroph macroadenoma with intense and diffuse FSH expression and focal LH staining. The Ki-67 proliferation index was estimated at a maximum of 2%, and p53 exhibited a wild-type staining pattern. At three months postoperatively, hormonal assessment showed a decrease in prolactin to 0.6 ng/mL and an increase in LH to 8.6 IU/L. FSH levels remained elevated at 19.6 IU/L, which is consistent with the patient’s ovariectomized status. The remaining pituitary axes were within normal limits. Postoperative MRI at three months demonstrated a small residual lesion in the sellar region, requiring continued radiological surveillance (Figure 2C).




3 Review of the literature (1985-2024)

We performed a systematic review covering the period from 1985 to 2024. A literature search was conducted using the following keyword combinations: “pituitary adenoma” and “ovarian mass” or “ovarian hyperstimulation” through PubMed. Reviews and commentaries were excluded.

A total of 54 articles of FGA with ovarian involvement was identified. Among these, we selected cases where patients underwent ovarian surgery prior to a hormonal evaluation of the gonadotropic axis, leading to a delayed diagnosis of FGA like our case. To our knowledge, 13 such cases have been reported (Figure 3). Clinical features, pathological results, and therapeutic interventions were extracted from each study and systematically summarized (Table 1).
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Figure 3 | Diagnostic flowchart based on literature review (1985–2024): ovarian surgery prior to FGA diagnosis.




Table 1 | Clinical features of women who underwent ovarian surgery before diagnosis of a functioning gonadotroph adenoma.



All patients initially presented to gynecology departments. The primary symptoms prompting consultation included abdominal pain, metrorrhagia, menstrual cycle irregularities, and infertility. Pelvic ultrasound findings revealed ovarian enlargement, ovarian cysts, ovarian OHSS, or, in three cases including our patient (23, 24), suspected malignant ovarian masses. One case involving ovarian surgery and recurrences showed rectal involvement with fibromatosis, raising concerns about malignancy (25).

The surgical procedures performed ranged from cystectomy to unilateral or bilateral oophorectomy with or without salpingectomy. In one case, a hysterectomy was performed (24), and in another, a rectotomy was required (25). Histopathological findings consistently indicated benign ovarian masses. The rectotomy case revealed fibromatosis (desmoid tumor) with no evidence of malignancy.

In our case, after bilateral oophorectomy, the FSH level was elevated at 20.5 IU/L, but the LH level remained low at 1 IU/L. In 13 on 14 cases in our review of literature (Table 1), hormonal analyses also showed normal or elevated FSH levels with low LH levels and an increased FSH/LH ratio. In cases where ovarian tissue was preserved, estradiol was increased (like situations of ovarian hyperstimulation).

The time interval between the initial consultation and the diagnosis of pituitary adenoma ranged from 1.5 to 10 years. The diagnosis of FGA was established based on recurrent ovarian abnormalities (6 out of 14 cases), galactorrhea (3 out of 14 cases) as seen in our patient—one of whom had a 15-year history of galactorrhea without an established diagnosis—or visual disturbances and/or headaches (3 out of 14 s). In one case, the pituitary adenoma was identified during an investigation for amenorrhea. After pituitary surgery, hyperstimulation was controlled, and LH secretion normalized in 9 out of 10 cases with available postoperative assessments.




4 Discussion

FGA cases remain rare and poorly recognized, despite a growing number of reports in the literature documenting occurrences in both men and women (7, 26, 27). FGAs have been associated with various clinical manifestations, including menstrual irregularities (oligomenorrhea, spaniomenorrhea, menorrhagia, amenorrhea) (4–10, 12–15), abdominal pain (4–7, 9, 11–14), tumor-related symptoms such as headaches and visual disturbances (4, 5), as well as OHSS in women of reproductive age (4–14).

However, the presentation of suspected ovarian masses—later identified as a consequence of FGA—can be particularly challenging, potentially leading to diagnostic errors and significant delays in treatment. We report the case of a patient with bilateral ovarian masses, initially raising suspicion of an ovarian tumor with a borderline component due to the presence of thickened septations separating the atypical cysts. The diagnostic challenge in our case led to an oophorectomy before ultimately discovering a FGA. In our literature review, 13 other cases were identified with similar clinical presentations, including ovarian involvement without prior hormonal assessment, leading to diagnostic delays.

Malignant ovarian tumors were suspected in three cases from our literature review, despite their usual occurrence in older patients (4) and their predominantly unilateral presentation. However, serous borderline ovarian tumors, as suspected in our case, can be bilateral in 15%-25% of cases, and noninvasive peritoneal spread (as observed in case 6 and 7) can be seen in 15%-40% of cases (28). Notably, two of the five IOTA classification criteria for malignant tumors (29) could have been observed in these patients, such as the presence of ascites (case 6) in a context of hyperestrogenism and the presence of irregular septations with the largest diameter exceeding 100 mm. Furthermore, in the WHO classification of ovarian tumors (32, 33), FGA is not mentioned as a differential diagnosis, likely due to the rarity of this diagnosis. Additionally, hormonal evaluation is not systematically recommended.

Ovarian involvement in FGA must also be differentiated from polycystic ovary syndrome (PCOS). In PCOS, clinical signs of hyperandrogenism are present and follicles rarely exceed 10 mm in size. However, hormonal evaluation reveals a completely different profile, with elevated LH and testosterone levels (4, 30). OHSS was also a differential diagnosis, but it is most often iatrogenic, occurring after the administration of gonadotropins in the context of Assisted Reproductive Technology (ART). Functional ovarian cysts associated with FGA can sometimes trigger OHSS and, in rare cases, progress to a severe form (23). In other rare cases of spontaneous OHSS, activating mutations in the FSH receptors have been identified (31, 32). Others of unilateral or bilateral ovarian cysts can also be observed in patients with McCune-Albright syndrome due to a somatic mutation in the GNAS gene (guanine nucleotide-binding protein, alpha stimulating), leading to ovarian autonomy and hyperestrogenism, with low FSH levels (33).

The FSH–LH dissociation observed in FGA is not fully understood, but several hypotheses have been proposed. First, elevated estradiol levels may exert negative feedback on LH secretion, while sparing the autonomous secretion of FSH by the tumor (10, 34). A similar hormonal profile—elevated FSH with suppressed LH—has also been described in the context of ectopic FSH secretion by a pancreatic neuroendocrine tumor (35). Compression of normal pituitary tissue by the adenoma may further contribute to impaired LH secretion (36, 37). Interestingly, experimental and clinical data support the idea that FSH itself may directly suppress LH secretion, independently of estradiol levels (23, 38). This mechanism is further supported by our patient’s hormonal profile after bilateral oophorectomy, where estradiol levels were low, but LH remained suppressed. Overall, this dissociation profile (suppressed LH) is consistently observed across nearly all reported cases, regardless of tumor size, and even in cases of ectopic hormone secretion.

In all cases of FGA-related OHSS or ovarian mass requiring surgery that were documented from the literature, no significant pathological abnormalities were found in the ovaries.

However, in the cases we reviewed, some surgeries seemed unavoidable due to acute complications, such as adnexal torsion that happened in 3 cases (7, 39, 40) or due to recurrent ovarian cysts (14, 26). In our literature review, 43% of ovarian surgeries resulted in unilateral or bilateral oophorectomy, as was the case for our patient, since cystectomy was not technically feasible.

Unfortunately, these surgeries, although frequently extended to the whole ovary, did not led to a correct diagnosis, as the diagnosis of pituitary adenoma was delayed by several years after ovarian surgery, with recurrence of symptoms and cysts. The necessity of urgent pituitary treatment has been well reported in the series described by Graillon et al. (12). Indeed, pituitary resection of the adenoma can reduce ovarian size within days after surgery and lead to complete remission of OHSS. In our review, 9 out of 10 cases with available postoperative assessments showed normalization of the hormonal profile, including control of hyperestrogenism, normalization of LH levels, and a decrease in the FSH/LH ratio. However, some cases of adnexal torsion have been described even after successful pituitary surgery and in some cases, control of the pituitary adenoma is not possible with surgery alone.

From a therapeutic perspective, several medications have been administered to patients with FGA and appear to be beneficial. Dopamine agonists (bromocriptine, cabergoline) are effective in reducing ovarian size, leading to decreased estradiol levels in treated patients (41, 42). Their anti-VEGF (vascular endothelial growth factor) effect helps prevent OHSS by inhibiting VEGF, thereby reducing vascular permeability and ovarian swelling. This makes these treatments useful in preventing OHSS during ART (43, 44), although their direct impact on FSH secretion remains unproven. However, these treatments do not appear to significantly decrease the size of the pituitary adenoma (4, 5, 42). Interestingly, a case reported by Ceccato et al. (19) showed a modest reduction in macroadenoma size—from 68×64×60 mm to 59×46×60 mm—following a combined treatment with octreotide and cabergoline. However, surgical intervention was still required six months later. Similarly, somatostatin analogs like octreotide (4, 36, 45) have shown no effect on adenoma size. Treatment outcomes with GnRH analogs appear to vary depending on the specific class used. While GnRH agonists have been associated with a potential increase in tumor volume due to their initial stimulatory “flare-up” effect (46, 47), GnRH antagonists may offer a more favorable profile. In one reported case (48), the combination of a GnRH antagonist (Ganirelix) with cabergoline resulted in a marked drop in estradiol levels within a month and a noticeable reduction in ovarian size. This outcome may be linked not only to the suppression of gonadotropin secretion at the pituitary level but also to a possible direct inhibitory effect on granulosa cell steroidogenesis, particularly aromatase activity, contributing to reduced estrogen synthesis and symptomatic relief (49). Despite the potential benefits of these medical therapies, only pituitary surgery has consistently resulted in symptom regression and normalization of hormone levels (1, 42, 50). Moreover, several cases of spontaneous pregnancy following surgical resection have been documented, reinforcing the role of surgery as a definitive therapeutic approach (46, 47). Nevertheless, long-term follow-up is necessary due to the risk of recurrence of these large pituitary adenomas (5, 10, 15).

Finally, cases of patients with abdominal pain, menstrual cycle disorders, unilateral or bilateral ovarian cysts, or suspicious ovarian masses should prompt a hormonal assessment of sex hormones upfront to avoid missing a central cause of hyperestradiolism (51) and potentially prevent unnecessary pelvic surgery. Ultimately, ovarian cysts associated with low LH levels or unsuppressed FSH with high estradiol should raise suspicion for FGA and warrant further investigation (Figure 4).


[image: ]

Figure 4 | Diagnostic algorithm for ovarian masses and cysts: role of hormonal and imaging evaluation.



Nevertheless, several limitations should be acknowledged. First, this case report is limited by its single-patient nature. Furthermore, the retrospective literature review may have missed unpublished or unindexed cases. In addition, the lack of long-term postoperative follow-up data in some cases limits the assessment of recurrence risk and long-term endocrine outcomes. Finally, the absence of a centralized clinical registry restricts our understanding of the true prevalence and the full clinical spectrum of FGA.




5 Conclusion

We described the case of a patient with bilateral ovarian cysts with suspicious septations, which led to bilateral oophorectomy before the later discovery of a functional FSH-secreting gonadotroph adenoma. To our knowledge, thirteen similar cases, where ovarian surgery preceded hormonal evaluation, have been reported, along with numerous cases of OHSS due to FGA. A prior hormonal evaluation might have prevented such surgeries in these young women, but the rarity of this diagnosis and limited medical awareness continue to pose diagnostic challenges. Pituitary surgery remains the first-line treatment and requires long-term monitoring of both pituitary and ovarian function. Given the diagnostic complexity and potential reproductive consequences, multicenter studies and the creation of a clinical registry are needed to improve early recognition, standardize management, and reduce unnecessary interventions.
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