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Management of testicular Leydig cell tumor

A case report
Jianguo Zhu, MD, PhD®", Yun Luan, MDP, Haige Li, MD?

Abstract \
Rationale: Testicular Leydig cell tumor (LCT) is a rare neoplasm. It commonly presents as a painless testicular mass with or without |
endocrine changes. Histological and immunohistochemical examination play important roles in differentiating LCT from testicular
germ cell tumors.

Patient concerns: e highlight the imaging phenotype, as well as the pathological findings of a case of LCT in a 62-year-old male.

Diagnoses: Preoperative noncontrast CT scan of the abdomen revealed a 7.0 x 6.4 x 5.3 cm oval mass with heterogeneous
density, located in the right testis. Pelvic noncontrast MRI showed a heterogeneous mass on T1-weighted and T2-weighted images.
The solid part of the tumor exhibited high signal on the diffusion-weighted imaging, and an obvious enhancement on the contrast-
enhanced MR imaging. Ultrasonography examination demonstrated a large mixed echogenic space occupying lesion involving the
whole right testis with multiple cystic areas and increased vascularity. This patient underwent radical orchiectomy. The pathologic
diagnosis was LCT.

Interventions: This patient underwent operative resection of the tumor. Due to the negative resection margins and absence of
distant metastases, the patient did not receive additional radiotherapy or chemotherapy.

Outcomes: Four months after the surgery, the follow-up CT-scan did not reveal any local recurrence and distant metastases.

Lessons: This case improves our ability to detect and diagnose LCT by summarizing its imaging characteristics as well as reviewing
the literature. Additionally, we described the state-of-the-art management of the management of this rare tumor.

Abbreviations: AFP = alpha-fetoprotein, CA = carbohydrate antigen, CD = cluster of differentiation, CEA = carcinoembryonic
antigen, CK = cytokeratin, CT = computed tomography, HCG = human chorionic gonadotropin, HU = Hounsfield unit, LCT = Leydig

cell tumor, MRI = magnetic resonance imaging, NSE = neuron-specific enolase, PSA = prostate-specific antigen.
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1. Introduction

Leydig cell tumor (LCT) is a rare testicular tumor, with malignant
potential.!! To the best of our knowledge, most LCTs are
presented as case report or as small series in the English literature.
About 3% cases of LCT are bilateral,!"! while 10% are malignant
with metastatic forms, particular to the inguinal lymph nodes and
extranodal organs, including the liver, lungs, and bones.””!
Histologically, the tumor consists of the proliferation of large
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polygonal tumor cells with granular eosinophilic cytoplasms.!!

LCT has a range of imaging manifestations, some overlapping with
other testicular tumors. Because of this, it is difficult to make
accurate diagnosis without immunohistochemistry. The treatment
is surgical resection for both benign and malignant LCT.!4

Herein, we report a case of LCT located in the right testis
occurring in a 62-year-old male. The aim of this report was to
better our understanding of testicular LCT by summarizing its
characteristics (i.e., imaging phenotype, pathology) as well as
reviewing the literature.

2. Case report

In September 2017, a 62-year-old male was admitted to the
urology department with a huge painless mass in the right testis of
8-month duration. One month before admission, the lesion
started to grow rapidly. On physical examination, the patient had
a regular pulse of 76 beats/min, a temperature of 36.8°C, and a
respiratory rate of 16breaths/min. Nor other sigh, including
gynecomastia or hypercortisolism, was observed. The penis and
pubic hair were normally developed.

His routine laboratory data such as complete blood cell count,
renal function tests, liver function tests, and urinalysis were
negative. The serum germ cell tumor markers [alpha-fetoprotein
(AFP) and B-human chorionic gonadotropin (3-HCG)] showed
no significant abnormalities. Other tumor markers [carcinoem-
bryonic antigen (CEA), neuron-specific enolase (NSE), prostate-
specific antigen (PSA), carbohydrate antigen 125 (CA 125), CA
199, and CA 724] were within normal range.
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Figure 1. (A) Unenhanced CT scan shows a mass (white arrow) with cystic and bleeding focus (white triangle) in the right testis.

Preoperative noncontrast CT scan of the abdomen revealed a
7.0x6.4x5.3cm oval mass with heterogeneous density (CT
value, 0~42 HU), located in the right testis (Fig. 1). The mass
consisted of multiple small cystic lesions and bleeding focus, but
did not contain any fat or calcification. The right testicular mass
was completely surrounded by a massive hydrocele. The left testis
showed normal size, density, position, and contour. There was no
evidence of metastasis to either lymph nodes or other organs.

Pelvic noncontrast MRI showed a heterogeneous mass with
low to high signal intensity on both T1-weighted images and
T2-weighted images when compared with the signal in left
testis (Fig. 2A, B). The lesion exhibited low to high signal
intensity on the diffusion-weighted images (Fig. 2C). The tumor
had an unclear capsule with several nodules on the surface. On
contrast-enhanced MR images (Fig. 2D-F), an obvious
enhancement was observed in the solid part of the tumor.

Figure 2. (A-C) The tumor presents as low to high signal on T1WI and T2WI with diffusion restriction. (D-F) On contrast MR imaging, the solid part of the tumor

shows a continuous enhancement pattern.
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Figure 3. Ultrasonography of the testis shows increased blood flow around
the mixed echogenic mass.

Cystic areas within the tumor demonstrated no contrast
enhancement.

A testicular ultrasound examination (Fig. 3) demonstrated a
large mixed echogenic space occupying lesion involving the
whole right testis with some cystic areas and increased
vascularity.

This patient underwent radical orchiectomy. The gross tumor
specimen after resection measured 8 x 7 x 5.5 cm. Postoperative
pathology showed that the tumor had central hemorrhage and
necrosis, but no vascular invasion. The spermatic cord, scrotal
skin, and surgical margins were free of malignancy. Microscopi-
cally, the mass cells arranged in sheets separated by fibrovascular
septae cells with abundant eosinophilic cytoplasm and prominent
pleomorphic nuclei (Fig. 4A). The immunostaining (Fig. 4B)
showed that the tumor cells were positive for inhibin and negative
for pan-cytokeratin, cytokeratins 8/18, AFP, HCG, cluster of
differentiation 30 (CD 30), CD 99, and S-100. The proliferation
index, expressed as a percentage of Ki-67 antigen-positive nuclei,
was around 2% (Fig. 4C). On the basis of the pathologic and
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immunohistochemical findings, the testicular mass was diag-
nosed as Leydig cell tumor.

Four months after the surgery, the follow-up CT-scan did not
reveal any local recurrence and distant metastases.

3. Discussion

Primary testicular tumors are rare, accounting for 1% to 1.5% of
all tumors in men.**>*! There are 2 members of primary testicular
tumors family: germ cell tumors and sex cord/stromal tumors.'*-°!
Among the sex cord/stromal tumors, LCT is the most common
histologic type, representing 1% to 3% of all testicular tumors in
adults!” and 0.4% to 9% in prepubertal children.®! The etiology
of LCT remains unclear. The genetic risk factors for LCT in adult
and child were different.””] Activating mutation in the guanine
nucleotide binding protein a gene is a cause of adult LCT, by
driving tumor development and causing hyperactivity of the
testosterone biosynthetic pathway."! In child, Boot et al™®! have
observed activating mutations in the luteinizing hormone
receptor, which may result in Leydig cell hyperplasia, lead to
familial male-limited gonadotropin-independent precocious pu-
berty due to excess testosterone production.

Clinically, LCT presents as a potentially malignant testicular
mass with or without endocrine abnormalities such as loss of
libido and gynecomastia.l'! There are 2 age peaks in the incidence
of LCT: 30 to 60 years in adult and 3 to 9 years in child.!"
According to the review by Efthimiou et al,/'"1 480 cases of LCT
have been reported in the English literature and 29.2% of them
are presented as testicular mass, 12.5% with gynecomastia. The
mechanism of hormonal disorders is likely to be excess
production of testosterone and estrogens by the tumor.® In
the current report, the tumor was 8 x 7 x 5.5 cm in size involving
the whole right testis. The patient did not present with any
endocrine changes. About 10% cases of LCT are malignancy.
Some authors!”**1?! suggested that 5 clinical features allow the
identification of malignant LCT, including presence of endocrine
changes, older patients (more than 40 years), tumor size greater
than Scm, infiltrative margins, and areas of hemorrhage and
necrosis extending beyond testicular parenchyma. In our case
report, 3 features (patient’s age, tumor size, range of hemorrhage,
and necrosis) were consistent with the above criteria.

LCT arises from the interstitial cells of Leydig adjacent to the
seminiferous tubules. Histological and immunohistochemical
findings are crucial for the diagnosis of LCT. Histologically, LCT
is characterized by the proliferation of large polygonal tumor
cells with granular eosinophilic cytoplasms and prominent
nucleoli arranged in sheets pattern.”®! Immunologically, LCT is
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Figure 4. (A) The tumor is predominantly comprised of proliferating tumor cells with granular eosinophilic cytoplasm arranged in sheets pattern (H&E, x 200). (B)
Immunohistochemical stain for inhibin. (C) The proliferation index, expressed as a percentage of Ki-67 antigen-positive nuclei, is around 2%.
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associated with an almost uniformly positive expression for
inhibin and Melan-A.I"3! The expression of calretinin and
vimentin varies.”) In contrast, LCT is distinguished from germ
cell tumors by the negative immunostaining with lactate
dehydrogenase (LDH), AFP, and HCG."! In the present case,
the tumor cells were positive for inhibin, but there was no
immunoreactivity for cytokeratin, AFP, HCG, CD, and S-100.

The typical imaging phenotype of LCT can be deciphered from
a comprehensive literature review of published reports. Ultraso-
nography is considered the initial investigative method for the
diagnosis of LCT and shows hypoechoic mass with a heteroge-
neous enhancement pattern or peripheral hypervascular-
ity 114131 With high tissue resolution, MRI seems to be
superior to ultrasonography in demonstrating the testicular
lesions.['®! By comparing MRI findings in 104 patients with
different testicular pathologies, Fernandez et al'’”! concluded that
“marked and maintained enhancement” was the characteristic
sign of LCT in differentiation from other testicular tumors.
Similar result was also mentioned in the case report by Obembe
and Patel."! In our current report, radiological imaging findings
described a heterogeneous soft tissue mass (with necrosis and
hemorrhage) involving the whole right testis without fat or
calcification. The substantial part of the tumor showed high
signal on diffusion-weighted imaging (due to lesion hyper-
cellularity), as well as obvious enhancement on contrast-
enhanced imaging (due to vascularity of the tumor). By CT-
scan, we did not find any metastases to the nearby lymph nodes or
distant parts of the body such as the liver, lungs, or bones.

Surgical resection remains the gold standard treatment for both
benign and malignant LCT."*! Metastatic LCT responds poorly
to additional systemic chemotherapy or radiation.!'®'*! Regular
long-term follow-up is recommended to exclude recurrence or
metastasis. In our current case report, due to the negative
resection margins and absence of distant metastases, no further
management was suggested.

In conclusion, our case report allows for a comprehensive
analysis of the imaging phenotype of LCT on CT-scan, MRI, and
ultrasonography. In addition, we described the state-of-the-art
management of the management of this rare tumor.
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