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Abstract: We report a case of a 19-year-old male referred to the Endocrine Unit because of gynecomas-
tia. Initial investigation revealed elevated levels of estradiol (E2) along with secondary hypogonadism
(hypotestosteronemia and severe oligoasthenoteratozoospermia (OAT)) despite normal testicular vol-
ume (12 mL) and secondary sexual characteristics. Surprisingly, an ultrasound examination revealed
a small hypoechoic mass (1.1 cm) with intense intralesional vascularization within the right testicle,
even though tumor markers were normal. Surgical removal of testicular mass led to the identification
of Leydigioma, and the patient showed regression of gynecomastia during the nine-month follow-up.
Unexpectedly, hypergonadotropinemia manifested along with normal testosterone (T) levels and
significant improvement in OAT. Magnetic resonance imaging (MRI) showed pituitary hyperplasia
(PH). Gynecomastia represents an atypical manifestation of Leydig cell tumors and typically resolves
after surgical removal. However, unilateral orchiectomy may determine compensatory PH. Currently,
it is uncertain whether the shift from hypogonadotropic to permanent hypergonadotropinemia was
the only factor responsible for the high sperm count occurring in our patient. Further research is
needed to elucidate the underlying mechanisms.
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1. Introduction

Leydig cell tumors (LCTs) are the most common non-germ cell testicular tumor,
accounting for only about 1–3% of adult testicular neoplasms [1]. In most cases (90%),
these tumors are unilateral and histologically benign at presentation in adults. However,
approximately 20% of cases may lead to significant clinical effects in adults due to the
overproduction of estradiol (E2), resulting in gynecomastia, impotence and infertility [2].

In managing LCT, testicle-sparing surgery (TSS) is recommended [1]. TSS offers clear
advantages as it can preserve testicular volume and function and also not affect body
image. Although a recurrence rate of 7% has been reported, adjuvant treatments are
not typically recommended. The intensity of follow-up is determined based on different
risk factors [3]. Assessing the malignant potential of an LCT can be difficult, but certain
parameters suggested by Kim et al. are widely used (marked cellular polymorphism,
increased mitotic activity, coagulative tumor necrosis, invasion of lymphatic or blood
vessels, extension of the tumor to the spermatic cord, invasion of the capsule, absence of
Reinke’s crystals) [4].
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Although LCTs have an excellent oncological prognosis, patients are at greater risk of
endocrine and spermatogenesis abnormalities even when the tumor is resected. Therefore,
long-term follow-up and timely efforts to preserve fertility after diagnosis are required [5].

Pituitary hyperplasia (PH) is a condition that is often under-recognized and it can be
mistaken for a pituitary tumor. It is characterized by an enlargement of the pituitary gland
because of the increase in one or more adeno-hypophyseal cell subsets. This condition
can be caused by medications or reduced feedback to the hypothalamus due to end-organ
insufficiency, resulting in elevated hormone levels and subsequent pituitary hyperplasia.
Finally, familial cases of idiopathic forms have been identified [6].

The diagnosis of PH is primarily based on clinical, hormonal and radiological assess-
ment because surgery is rarely necessary for histological examination. Key characteristics
of magnetic resonance imaging (MRI) are isointensity of the pituitary to gray matter, sym-
metrical enlargement and homogeneous gadolinium uptake [7].

Studies have assessed that changes in pituitary size are mainly related to variations in
gland height, as there are no age-related effects on gland length or width. More specifically,
Elster et al. found that adolescent females generally have more pituitary convexity than any
other group classified on the basis of age or sex, including young males [8]. Accordingly,
they proposed undertaking further investigations when this spherical shape is observed in
healthy males. The average pituitary height is reported to be approximately 5 mm, with a
maximum of 9 mm for females and 8 mm for males. Pituitary height exceeding 9 mm in
the 20 to 29 age group [9,10] may be considered abnormal.

Regarding gonadotroph hyperplasia, it is a rare condition with limited research and
largely unexplored features [11]. About 15–20% of pituitary cells produce the gonadotropin
hormones, follicle-stimulating hormone (FSH) and luteinizing hormone (LH). These small-
to medium-size ovoid cells are evenly distributed throughout the pars distalis and their
hyperplasia tends to be diffuse, without localized distortion of tissue architecture. Even
in cases of significant proliferation of gonadotrophs, as reported in longstanding primary
hypogonadism (e.g., after surgical ablation of gonads), nodularity may not be apparent [11].

In this report, we present a case of gynecomastia caused by LCT which was initially
associated with secondary hypogonadotropic hypotestosteronemia and severe oligoas-
thenoteratozoospermia (OAT). Secondarily, following TSS, the patient’s condition shifted
to permanent hypergonadotropinemia and PH.

2. Patients and Methods

In 2021, a 19-year-old patient was referred to our Endocrinology Unit due to bilateral
gynecomastia. He reported that breast development started three months prior and gradu-
ally progressed, with a sense of tension and pain at palpation. Written informed consent
for the publication of this case report was provided by the patient.

The patient had no significant past medical history and denied any significant family
history of breast cancer or substance abuse.

Anthropometric parameters were as follows: weight 77 kg, height 170 cm, BMI
26.6 kg/sqm. Examination of the testicles did not reveal abnormalities. Testicular volume
was estimated to be about 12 mL without palpable nodules. The presence of adult-like pubic
hair was observed and Tanner staging was G4P4. Physical examination revealed evident bi-
lateral breast enlargement, with the left side being more prominent. Both breasts appeared
soft with no signs of skin changes. Additionally, no sign of axillary lymphadenopathy
was reported.

2.1. Endocrinological Assessment

The initial laboratory tests included a comprehensive evaluation of metabolic and
hormonal parameters, as well as liver function tests.

Blood samples were collected via venipuncture using sterile BD Vacutainer ® tubes
and 23-Ga needles. Hormone measurements were conducted throughout chemilumines-
cence assays on the Advia Centaur XP ® platform (Siemens Healthcare Diagnostics Inc.,
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Tarrytown, NY, USA). Tumor markers were measured using a Roche Cobas ® 8000 system
(Roche Diagnostics, Basel, Switzerland).

The patient’s hormone levels revealed a condition of hypogonadotropic hypoandro-
genemia with testosterone (T) at 95 ng/dL, LH at 0.29 mIU/mL and FSH at 0.47 mIU/mL,
all below the normal range. In contrast, estradiol (E2) levels were significantly increased at
123.05 pg/mL, while inhibin B (IB) levels were within the normal range at 89 pg/mL. The
patient was in a condition of euthyroidism, and the other pituitary hormone levels were
within the normal ranges (as reported in brackets): thyroid stimulating hormone (TSH)
3.13 uIU/mL (0.55–4.78 uIU/mL), free-L-thyroxine (fT4) 1.14 ng/dL (0.70–1.76 ng/dL),
free-triiodothyronine (fT3) 4.09 pg/mL (2.3–4.2 pg/mL), prolactin (PRL) 16.74 ng/mL
(2.1–17.7 ng/mL), growth hormone (GH) 1.06 ng/mL (0.02–1.23 ng/mL), adrenocorti-
cotropic hormone (ACTH) 35 pg/mL (<47 pg/mL). Major hormonal findings over time
and their normal references are summarized in Table 1.

Table 1. Major hormonal findings during follow-up period.

Timing LH
(1.4–18.1 mIU/mL)

FSH
(1.5–9.3 mIU/mL)

T
(>241 ng/dL)

E2
(<39.8 pg/mL)

IB
(25–325 pg/mL)

T0 0.28 0.47 95 123.05 89.0
T1 23.81 23.43 475 45.53 43.2
T3 49.8 47.32 498 38.27 44.1
T6 58.66 49.0 526 25.34 45.2
T12 46.49 69.64 658 34.6 44.8
T18 33.21 42.37 828 36.25 58.0
T24 28.87 36.25 934 35.24 57.9

T0, at baseline (before surgery); T1, 4 weeks after surgery; T3, 3 months after surgery; T6, 6 months after surgery;
T12, 12 months after surgery; T18, 18 months after surgery; T24, 24 months after surgery. Normal ranges considered
for every hormone are reported in brackets. LH: luteinizing hormone; FSH: follicle-stimulating hormone; T: total
testosterone; E2: estradiol; IB: inhibin B.

Tumor marker evaluation did not reveal any abnormalities: carcinoembryonic anti-
gen (CEA) 2.6 ng/mL (<4.70 ng/mL), alpha-fetoprotein 7.5 ng/mL (<7 ng/mL), human
chorionic gonadotropin (hCG) < 0.1 mUI/mL (<2 mUI/mL).

To assess fertility and before semen cryopreservation, a complete sperm analysis was
performed, which revealed OAT. Sperm parameters are reported in Table 2.

Table 2. Major sperm parameters over time.

Timing
Total

Sperm Count
(≥39 × 106)

Ejaculate
Volume

(≥1.4 mL)

Sperm
Concentration

(≥16 × 106/mL)

Total
Motility
(≥42%)

Total Progressive
Motility
(≥30%)

Morphology
(≥4%)

T0 15 3 5 8% 0% 2%
T12 38.5 5 5.5 40% 25% 20%
T24 40 5 18.2 45% 33% 20%

T0, at baseline (before surgery); T12, 12 months after surgery; T24, 24 months after surgery. Normal thresholds
from WHO laboratory manual for the examination and processing of human semen [12] are reported in brackets.

2.2. Radiological Assessment

A testicular ultrasound was then performed. The findings were as follows: testi-
cles in situ, with a volume of about 12 mL bilaterally. No significant epididymal ultra-
sound alterations, nor signs of hydrocele or varicocele were evident. A solid vascularized
11 mm × 8 mm hypoechoic mass was found in the right testicle (Figure 1).

Thus, given the suspicion of testicular neoplasm, we performed a preoperative chest
and abdomen computed tomography (CT) that was to be negative for lymphadenopathies
or suspected metastasis.
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Figure 1. Right testicle ultrasound performed at baseline showing a solid mass with a maximum di-
ameter of 1.10 cm on B-mode US (A) and its hypervascularization on color Doppler ((B), white arrow).

Magnetic resonance imaging (MRI) of the pituitary gland was also performed, but did
not show appreciable abnormalities of the structure and size of the pituitary (maximum
height 8 mm).

2.3. Surgery and Clinical Follow-Up

After urological evaluation, the patient underwent a right unilateral testicle-sparing
surgery (TSS) where the lesion was enucleated, leaving a 2–5 mm rim of normal-appearing
testicular tissue surrounding it. The histological examination of excised mass revealed
“1.1 cm nodular lesion composed of solid Leydig cells proliferation without atypia, mitotic
activity nor infiltrative aspects with no areas of necrosis. The tumor cells stained positive
for the immunohistochemical markers calretinin, alfa-inhibin, MART, CD99. The surgical
margins were free of any tumor cells”.

Thirty days after the surgery (T1), a new comprehensive hormonal assessment was
performed. E2 levels decreased rapidly, while T, FSH and LH increased up to their normal
ranges. Hormonal evaluations were performed quarterly for the first year and then every
six months. Throughout the follow-up period, a progressive improvement in T levels with
consistent LH and FSH levels was noticed. Regarding inhibin B, its levels were reduced
when compared to T0, but still within the normal ranges (Table 1). TSH, PRL, GH and
ACTH were always within the normal limits (data not shown).

Ultrasonographic examinations showed that the left testicle maintained its normal
volume (12 mL) from baseline (T0). However, the right testicle was significantly reduced in
volume after TSS (7 mL). No focal lesions were found.

Postoperative CT scans performed at T6, T12 and T24 showed no local recurrence and
absence of distant metastases.

The gynecomastia began to regress immediately after TSS and completely disappeared
after nine months (T9).

Twelve months after TSS (T12), a complete semen analysis revealed a consistent im-
provement in sperm parameters, although sperm concentration and total sperm count
remained below the normal thresholds. Twenty-four months after surgery (T24), sperm
parameters were markedly enhanced, with sperm concentration and total sperm count in
the normal range (Table 2).

Because gonadotropins remained elevated, a pituitary MRI was repeated at the
24-month-follow-up (T24), which revealed an enlarged pituitary gland measuring 10 mm
in height with superior convexity approaching suprasellar cistern, suggestive of reactive
pituitary hyperplasia (Figure 2).
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Figure 2. (A) Coronal T2-weighted image shows symmetric enlargement of the pituitary gland.
(B) Coronal T1-weighted post-contrast image shows homogeneous enhancement; maximum height
of pituitary gland is about 10 mm.

A summarized timeline is reported in Table 3.

Table 3. Clinical and biochemical manifestations over time.

Timing

T0

Endocrinological assessment: gynecomastia, hypogonadotropic hypogonadism, increased E2, OAT.
Radiological findings: Solid mass in the right testicle. No abnormalities in pituitary MRI.
Surgery: Right unilateral TSS.

T1
Hypergonadotropinemia. Normalization of T. Drop in E2 and IB levels.
Initial improvement in gynecomastia.

T3
Further increase in gonadotropins and T levels. Normalization of E2 levels.
Further improvement in gynecomastia.

T6
Further increase in gonadotropins and T levels.
Further improvement in gynecomastia.

T9 Disappearance of gynecomastia.

T12
Permanence of hypergonadotropinemia. Further increase in T levels.
Improvement of seminal fluid compared to T0.

T18 Permanence of hypergonadotropinemia. Further increase in T levels.

T24

Permanence of hypergonadotropinemia. Further increase in T levels.
Further improvement in seminal fluid compared to T0.
PH found at pituitary MRI.

T0, at baseline; T1, 4 weeks after surgery; T3, 3 months after surgery; T6, 6 months after surgery; T9, 9 months after
surgery; T12, 12 months after surgery; T18, 18 months after surgery; T24, 24 months after surgery. Normal ranges
considered for every hormone are reported in brackets. E2: estradiol; OAT: oligoasthenoteratozoospermia; MRI:
magnetic resonance imaging; TSS: testicle-sparing surgery; T: testosterone; IB: inhibin B; PH pituitary hyperplasia.

3. Discussion

In this case report, we described a patient initially affected by gynecomastia with
hypogonadotropic hypoandrogenemia, OAT and testicular LCT. After surgical removal of
the tumor, the patient experienced a reactive increase in gonadotropins, remaining stable in
a condition of PH. Moreover, this condition persisted for 24 months after TSS.

It has been reported that high E2 levels could interfere with the pituitary–gonadal axis,
interfering with the hormonal regulation exerting a direct inhibitory effect on luteinizing
hormone-releasing hormone (LHRH)-secreting cells. Moreover, increased E2 levels could
reduce the amplitude of LH pulse and FSH secretion, leading to a decrease in testosterone
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production and impairing normal gonadal function [13,14]. Considering patients affected
by LCT, complete gonadotropins suppression has been reported [15].

Taking into consideration the return to normal E2 levels after TSS, the excessive E2
observed in our patient could be likely attributed to the Leydig cell tumor itself, rather
than peripheral aromatization. However, aromatase expression has not been studied in the
patient’s biopsied tumor tissue.

Estrogen secretion in the presence of LCT can cause several manifestations (e.g., gy-
necomastia) and reduce spermatogenic activity. Furthermore, it can inhibit gonadotropin
secretion and local steroidogenesis. Additionally, E2 elevation itself might lower T by
directly inhibiting Leydig cell steroidogenesis and reducing the enzymatic activities of
17α-hydroxylase, 17–20 lyase and 17β-hydroxysteroid-dehydrogenase [16,17].

In our case, the excess of estrogen led to a condition of hypogonadotropic hypoan-
drogenemia, which was associated with a worsening of spermatogenesis. However, as
indicated by the inhibin B levels, there was a residual testicular function. Four weeks after
unilateral TSS, we observed a normalization of T levels combined with a compensatory
surge in gonadotropins. The rise in LH levels may have been influenced by the early
postoperative drop in T related to the decrease in the functional testicular tissue mass or to
surgical intervention itself [18].

The surgical removal of the gonads in a young person can determine gonadotroph
cell hyperplasia, with the development of gonad deficiency cells [19]. However, we are not
able to fully explain the exact mechanism behind the loss of gonadal–pituitary feedback
in this clinical context. It is plausible that the reduction in total testicular volume and IB
levels could have contributed to the persistent elevation of LH and FSH. The shift from
hypogonadotropic hypoandrogenemia into a state of chronic hypergonadotropinemia may
have determined the development of gonadotroph pituitary hyperplasia over time. We
excluded other forms of PH as the levels of other pituitary hormones always remained
within the normal ranges.

Similar findings have been reported previously in the literature. Indeed, Valensi et al.
reported a case similar to ours where the removal of LCT determined a rapid normal-
ization of T levels and an increase in gonadotropins with a peak at 9 days after surgery.
Gonadotropin levels returned to normal ranges in the following months [20]. In another
case series by Bercovici et al., after the surgical removal of the tumor, a maximum peak of
LH was observed at 10 days follow-up, followed by a peak in FSH at 30 days. However,
similar to the previous report, the gonadotropin decreased to its normal values at the end
of follow-up (4 months), accompanied by a continuous rise in T levels [21]. Furthermore,
an Italian case report reported a temporary pituitary “rebound” following LCT surgical
removal. In this case, hormone levels returned to normal values after about a year of
follow-up [22].

Therefore, while previous studies reported a transient gonadotropin elevation, the
uniqueness of our case is the persistence of elevated levels of FSH and LH, even two years
after surgery. This condition of hypergonadotropinemia is accompanied by the finding
of a slight increase in the size of the pituitary gland on MRI. The persistent FSH and LH
elevation suggests a prolonged alteration in the pituitary–gonadal axis.

Pituitary hyperplasia diagnosis can be challenging. Indeed, it may be hardly dis-
tinguishable from other intrasellar lesions. Some authors suggest that the diagnosis of
pituitary hyperplasia secondary to end-organ failure may be favored by observing a pecu-
liar dome-shaped profile of the superior enlarged pituitary margin [23]. This observation
could be supported by a complete endocrine work-up, which provides diagnostic insights
of this condition [24]. The diagnosis of pituitary hyperplasia secondary to end-organ failure
is very important because it obviates the necessity for surgical intervention.

We supposed that we were faced with a PH rather than a gonadotropin-secreting
adenoma for two main reasons. Firstly, the absence of a localized focus on the MRI is
indicative of a widespread enlargement of the pituitary gland. Secondly, the occurrence of
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gonadotropin-producing adenomas is an extremely rare event and has been described in
the literature only after decades of prolonged hypogonadism [25].

A significant improvement in semen quality was observed already one year after the
surgical removal of the LCT. This improvement was further confirmed at T24, revealing a
marked improvement in sperm concentration, total count and morphology. Histological ex-
amination did not provide any details regarding the state of the seminiferous tubules before
surgery. The decline in sperm count and the poor sperm parameter values can be attributed
to many factors, including the reduced testicular volume, parenchymal compression deter-
mined by the neoplasia, direct damage caused by E2 excess and reduced plasmatic levels
of FSH. Consistently with expectations, after TSS, a significant improvement in the sperm
framework was observed. This result is in line with what has been reported in similar cases.
However, it is challenging to determine if the improvement in sperm count was directly
related to tumor removal or if it was determined by the increased pituitary stimulus.

4. Conclusions

We believe that the reported case has significant importance, as it further investigates
the clinical behavior of uncommon Leydig cell tumors. Moreover, it is emblematic of
the possible extended duration of the pituitary rebound after tumor surgical removal.
Indeed, TSS led our patient to a rare gonadotropic PH condition instead of a transient
hypergonadotropinemia as usually reported in the literature. This finding highlights the
importance of long-term monitoring in LCT cases. However, further investigations are
needed to define the underlying mechanisms and ensure the appropriate management of
this patient.
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