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Abstract

Sex cord-stromal tumors comprise approximately 5% of all testicular tumors, while the remainder are of germ cell origin.
Leydig cell tumors are the most common subtype of testicular sex cord-stromal tumors and account for |%—2% of all
testicular tumors. Leydig cell tumors are mostly benign but approximately 5%—10% of them have malignant potential. The
commonest metastatic sites are regional lymph nodes, lung, liver, and bones. Here, we report a case of late metastatic
relapsed Leydig cell disease in a 73-year-old male. The goal of this care report was to better understand manifestation and
management of patients with late relapsed Leydig cell tumors and low-volume disease. Patients with metastatic Leydig cell
tumors (or sex cord-stromal tumors) have poor prognosis, and standard treatment recommendations do not exist. Surgical
resection of metastasis and/or chemotherapy with bleomycin, etoposide, and cisplatin should be discussed with patients, as
some were reported to have complete remission after these interventions. Although there are few literature studies and
data to support ideal management, this case has shown that there may be utility for local radiation therapy in unresectable
low-volume metastatic Leydig cell disease. A limitation in this report is that we will need long-term follow-up regarding this
case. Given the rare occurrence of this malignancy, more data collection going forward will assist in the optimal management
of future patients, given this diagnosis.
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Introduction germ cell tumors, which is defined as developing more than
Syears after the initial presentation, and it usually comes
with an unfavorable prognosis.* The purpose of this report
was to provide insight into the clinical course and manage-
ment of LCTs, which can aid in the diagnostic and treatment
decision-making process for other healthcare professionals.

Leydig cell tumors (LCTs), which make up 5% of sex cord-
stromal tumors (SCSTs), are the most prevalent and arise
from the same Leydig cells that typically occupy the inter-
stitium of testicles and secrete testosterone in the presence of
luteinizing hormone. They are typically benign tumors, with
only 5%—-10% being deemed malignant, and have a bimodal .
distribution with peaks in the prepubertal age group and  Case presentation
between the ages of 30 and 60 years.! These tumors can pre-

> i ; A 73-year-old Caucasian male initially was diagnosed with
sent themselves in a variety of ways, ranging from asympto-

- ) ' s testicular cancer that was treated with a left orchiectomy at the
matic disease to locally invasive and metastatic disease. age of 59years. Pathology showed an LCT, a subtype SCST

LCTs can be difficult to diagnose, necessitating a combina-  oaquring 4.2¢m in size and was completely encapsulated,
tion of clinical, imaging, and histological analysis. LCTs can

be treated surgically, with radiation therapy, or with hormone | ]
h 23 Department of Hematology and Oncology, Moffitt Cancer Center,
therapy. . . . Tampa, FL, USA

We provide a rare instance of a late metastatic relapsed 2Department of Pathology, Moffitt Cancer Center, Tampa, FL, USA
Leydig cell disease in a 73-year-old male in this case report, .
highlighting the diagnostic and treatment approaches Corresponding Author: )

ghlig g g . _pp, . Jerel David, Department of Hematology and Oncology, Moffitt Cancer

throughout the course of the illness. Only 1% of individuals  Center, Tampa, FL, USA.
are likely to experience a very late recurrence of testicular Email: Jerel.David@moffitt.org

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-

NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and
distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages
(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/sco
mailto:Jerel.David@moffitt.org

SAGE Open Medical Case Reports

Figure |. MRI spine: bony metastatic lesion (a) involving LI and (b) more extensively involving L5 with minimal/mild epidural tumor

extension.

Figure 2. L5 lesion biopsy: (a) H&E-stained section shows plump polygonal cells with abundant cytoplasm with many prominent
nucleoli. Inmunohistochemical stains performed show staining pattern consistent with Leydig cell tumor that includes positive staining

for (b) calretinin, (c) a-inhibin, and (d) synaptophysin (patchy).

with no lymphovascular invasion, and negative for extrates-
ticular involvement. After doing well for many years, the
patient presented for progressive lower back pain for 2 months.
Patient underwent a magnetic resonance imaging (MRI) of the
thoracic and lumbar spine that demonstrated findings worri-
some for osseous metastatic disease at L1 and L5 levels
(Figure 1). The patient then subsequently underwent a biopsy
of the L5 vertebral body. A metastatic lesion comprising

polygonal plump cells with abundant cytoplasm and promi-
nent nucleoli was noted (Figure 2(a)). Immunohistochemistry
(IHC) performed showed that these cells were positive for cal-
retinin, o-inhibin, synaptophysin (Figure 2(b) and (d)), melan-
A, chromogranin, vimentin (not shown), and Ki-67
proliferative index of 7% consistent with LCTs. The tumor
was negative for CK AE 1/3, AFB, CK 20, CK7, EMA, S100,
WT1, arginase-1, SALL-4, and SOX10.
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The patient was discussed at the multidisciplinary geni-
tourinary tumor board, and based on the history and diagnos-
tic information, it was determined that the patient had late
metastatic relapse to the vertebra. A comprehensive workup
for germ cell tumor markers was unrevealing, and imaging
of the right testicle with ultrasound was negative. The patient
underwent stereotactic radiosurgery (SRS) to the L5 spinal
region with 18 gray (Gy). About 4 months after treatment,
patient underwent restaging with a computed tomography
(CT) thorax, abdomen, and pelvis. The image findings were
described as unchanged and stable bone metastasis in L5 and
possibly L1. The patient’s tissue was sent for genomic test-
ing, and blood was sent for analysis of cell-free DNA. Tissue
testing was unrevealing as the tumor mutation burden (TMB)
was low (0 mutations per megabase), Microsatellite instabil-
ity (MSI) was stable, and PD-L1 was undetectable. Liquid
testing showed NTRK1 N356K (K (2.1% variant of uncer-
tain significance), TMB (low 6.7 mutations per megabase)
and stable MSI. Given that the patient’s disease was overall
stable and low volume, he remained on active surveillance.
The patient was observed for approximately a year with
imaging studies periodically. One month post-SRS, imaging
showed a mild enlargement of a left periaortic lymph node
from 0.9 to 1.4cm without any new sites of disease on CT
thorax, abdomen, and pelvis. This was followed up with an
MRI of the abdomen and this periaortic lymph node was
unchanged in size. The patient was reevaluated by radiation
oncology for possible stereotactic body radiation (SBRT) to
this left para-aortic lymph node; however, the patient
remained on active surveillance due to low-volume disease.

Discussion

Testicular neoplasms are classified into two major groups:
germ cell tumors (GCTs) and sex stromal cord tumors
(SCSTs). SCSTs are derived from Leydig cells, Sertoli cells,
granulosa cells, or rarely theca cells.’ Leydig cell hyperpla-
sia and other neoplasms, such as lymphoma, plasmacytoma,
and, in rare cases, a Sertoli cell or GCT, are included in the
differential diagnosis for an LCT. Although Sertoli cell
tumors can also be immunoreactive with inhibin, most GCTs
and somatic tumors can be distinguished from each other by
immunohistochemical labeling with inhibin (inhibin-A).®

The pathologic diagnosis of LCTs is usually made based
on morphologic characteristics of the tumor cells.
Pathologists must be familiar with the diagnostic histopatho-
logic features, immunohistochemical panel of this tumor,
and its principal differential diagnoses to prevent tumor mis-
diagnosis.? The IHC for LCTs showed diffuse cytoplasmic
positivity for calretinin, inhibin, vimentin, melan-A, and
negative immunostaining with cytokeratin alpha-fetoprotein
(AFP).? In this case, IHC staining of the L5 biopsy was posi-
tive for calretinin, chromogranin, synaptophysin, vimentin,
melan-A, and o-inhibin.

LCTs appear as monomorphic sheets or nests of large cells
under a microscope. These cells are round with increased

eosinophilic cytoplasm and regular nuclei with a conspicuous
nucleolus. Occasionally, they may contain spindle-shaped
cells or cytoplasm with vacuoles. About one-third of the time,
Reinke’s eosinophilic crystals can be observed in the cyto-
plasm; however, they may be quite sparse and unnoticeable.
These crystals, which may also be distinguished by electron
microscopy, are typical of Leydig cells but do not indicate
neoplasia.’

Tumors of the Leydig cell comprise 1%—3% of all testicu-
lar neoplasms, but they are the most common interstitial neo-
plasms of the testis.® Testicular LCTs have a bimodal
distribution, as they are common in prepubertal boys (most
often between 5 and 10years of age) and in men aged 30—
60 years.® The risk factors and etiology for LCT are unclear.
The mechanism of Leydig cell oncogenesis is still poorly
understood. The disruption of the hypothalamic—pituitary—
testicular axis leading to excessive stimulation of Leydig
cells by excess luteinizing hormone is thought to play a role.
Activating mutation in the guanine nucleotide-binding pro-
tein o gene is a cause of adult LCTs, by driving tumor devel-
opment and causing hyperactivity of the testosterone
biosynthetic pathway.’

The typical presentation in a child would be precocious
puberty. The classical clinical presentation in an adult is typi-
cally asymptomatic as excess androgen would rarely cause
symptoms and estrogen-secreting tumors would present with
decreased libido and sexual dysfunction. In this case, the
patient initially presented with a palpable testicular mass at
the age of 59years. A scrotal ultrasound is the diagnostic
imaging tool of preference, as it has a high sensitivity for
diagnosing testicular tumors (98%—100%).' LCTs typically
appear as hypoechoic and hypervascular lesions on
ultrasound.

LCTs are generally benign tumors with only 5%—-10%
being considered malignant.!" Malignant behavior has not
been described in young males. The commonest metastatic
sites are regional lymph nodes, the lung, liver, and bones.® At
the time of diagnosis, there has been a reported 20% occur-
rence of the metastatic disease and 40% metastatic involve-
ment within 2 years from diagnosis.'? In our case, the patient
was found to have late metastatic relapse to vertebrae over
10years after initial diagnosis and treatment. Just 1% of indi-
viduals will experience a very late recurrence of testicular
germ cell tumors, defined as happening more than 5years
after the original presentation, and it is usually associated
with a poor prognosis.*

The presence of risk factors or protective factors for
metastasis should be disclosed by pathological workup to
distinguish between benign and malignant LCTs. Kim et al.’
examined five metastatic LCTs in adult males and found that
at least four of the six major indicators of malignancy (>3
mitoses/10 high-power fields (HPFs), size >50 mm, infiltra-
tive boundaries, nuclear atypia, vascular invasion, and necro-
sis) were consistently present. These parameters were
selected by use of an inferential analysis based on univariate
logistic regression models to develop the Leydig cell tumor
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scaled score (LeSS) for a predictive model of the metastatic
risk. All histologically and clinically benign LCTs were
appropriately recognized by a LeSS of 4. All malignant
LCTs were accurately recognized with a LeSS of 4.13 It is
unclear if this criterion was applied to the patient’s initial
diagnosis when the disease was localized. The patient in this
case had 4.2cm in primary tumor which was completely
encapsulated, with no lymphovascular invasion, and nega-
tive for extratesticular involvement. These characteristics
overall would hint at a low chance for disease recurrence.

Systemic chemotherapy or radiation therapy has a limited
role in patients with unresectable metastatic disease, as these
treatments have low response rates.'* Active testicular germ
cell regimens such as bleomycin, etoposide, and cisplatin
(BEP) have been relatively ineffective, with only transient
responses. Per the analysis of case series data by Fankhauser
et al,'" only 6% of patients experienced the complete
response after BEP or other platinum-based regimens. A par-
tial response was described in 31% of patients. Of the
patients that underwent surgery, 15% had a complete
response. The data for radiotherapy are limited, but the
Fankhauser et al.'# case series described a partial response
using local therapy to treat supraclavicular nodes. In two
other instances, radiation was performed for palliative pain
relief.>!% A total of eight patients reviewed in Osbun et al.'®
presented at stage II/III. Their outcomes were poor. Six of
the eight patients died despite additional surgery, chemother-
apy, or radiotherapy. Once again suggests that LCTs appear
to be resistant to most chemotherapy regimens, and the goal
of radiotherapy was primarily for palliation. In this case, the
patient was treated with local radiation therapy to the LS of
the spine.

In this case, the expectation was for pain control and possi-
bly improved disease control to prevent further progression of
disease. On subsequent follow-up, the patient’s symptoms have
been relieved with stable post-radiation changes on imaging.

Conclusion

Patients with metastatic LCTs (or SCSTs) have poor progno-
sis, and standard treatment recommendations do not exist.
Surgical resection of metastasis and/or chemotherapy with
BEP should be discussed with patients, as some were
reported to have complete remission after these interven-
tions. Although there are few literature studies and data to
support ideal management, this case has shown that there
may be utility for local radiation therapy in unresectable
low-volume metastatic Leydig cell disease. A limitation in
this report is that we will need long-term follow-up regard-
ing this case. Given the rare occurrence of this malignancy,
more data collection going forward will assist in the optimal
management of future patients, given this diagnosis.
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