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Abstract

Solid tumours in the inguinal scrotal area (inguinal, testicular and para-testicular) are infrequent in the clinic. After its observation, depending on factors such as age,
time of evolution, metastatic disease and blood markers at diagnosis, clinicians oriented to one origin or other. However, this approach may lead to a wrong diagnosis

and treatment approach.

In this publication, we report an extremely infrequent case of a Testicular Ewing Sarcoma in a 31-year-old patient. We include diagnostic and therapeutic approach,
specially focused on the radiation oncologist point of view and also review the previous data reported in the literature.

Background

Testicular cancer represents 1% of male neoplasms and 5% of
urological tumours, with 3-10 new cases occurring per 100,000 males/
per year in Western society [1].

According to the World Health Organisation classification,
testicular tumours are classified in three main groups attending to
histology and its origin: Germ cell tumours, sex cord/gonadal stromal
tumours and Miscellaneous non-specific stromal tumour [2]. Ewing
Sarcoma /PNET (primitive neuroectodermal tumour) of the testis
could be included in any group, depending on the presence of other
tumoral component associated.

From a biological point of view, Ewing Sarcoma family tumours
(ESFT) are tumours of neural crest derivation that differentiate
along a neuroendocrine lineage and are described as “small round
cell tumours.” All ESFT tumours are characterized by a balanced
chromosomal translocation between the EWS gene (22q12) and genes
which are considered as members of the E26 transformation-specific (ETS)
family of transcription factors (FLII (11q24) and ERG (21q22)) [3,4].

Extraskeletal ewing sarcoma (EES), as our case, are commonly
treated with surgery, chemotherapy and radiation, according to
international treatment protocols [5]. In this sense, surgical resection
with proper oncological margins is one of the mainstay of tumor
control. According to recent publications (reporting data analysis from
SEER and/or single/ multi institutional databases), the prognosis of EES
compared to skeletal ones is equivalent [7], although some publications
showed controversial results [6].

Case report

At December 2014, a 31-year-old man presented at our hospital
(Urology department) with two-month history of a palpable mass
located at the left testis with a progressive enlargement. At the time of
presentation, vital signs were normal and there were no other symptoms
or signs such as weight loss, fever or evidence of other nodule or masses
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in different anatomic places. The patient only complained of local slight
discomfort.

Family history of a second cousin with testicular cancer (unknown
histology)

There was no remarkable personal history of medical illness except
for irritable bowel syndrome. Former smoker of 20 cigarettes a day
for ten years till diagnosis. No alcohol consumption. On a physical
examination, a soft, tender mass that measured approximately
4 cm in diameter was palpated in the left scrotal sac. Testicular
ultrasonography (Figure 1) demonstrated the presence of a 4 cm round
mass with significant increased blood flow. With the suspect of germ
line tumor, the patient is subjected to an orchiectomy via a left inguinal
canal approach on January 2015, with a complete removal of the testis,
apparently without breakage or fragmentation of the mass, but without
the guarantees of strict oncological surgery due to the first suspected
diagnosis.

Pathological diagnosis

Macroscopic description of orchiectomy: Mass of 3,6 x 2,7 cm
which is 0.1 cm far from the tunica albuginea.

Microscopic  description (first diagnosis): informed as
Spermatocytic Seminoma. TNM classification: pT1cNOcMO.

Second review. Histological diagnosis based on morphological
and immunostaining characteristics (Figure 2).
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a) Haematoxylin and eosin staining showing a very celular solid tumor, divided into irregular masses by fibrous bands. At the lower end, healthy testicular parenchyma is identified. MO 6x.
b) Haematoxylin and eosin staining. Neoplasm consisting of small, uniform, rounded or scarcely oval cells of poorly-defined contours. Round nucleus with frequent indentations and small
nucleolus. MO 30x. ¢) Weak / moderate nuclear staining for Fli-1. MO 60 x. d) Intense membrane staining for CD99. MO 60x. ¢) Intense membrane / cytoplasmic staining for Vimentin.

MO 60x. f) Moderate membrane staining for c-kit (CD117). MO 60x

Figure 2. Tumor histology samples. Morphological characteristics and immuno-staining are shown. Optical microscopic amplification at right lower corner of each picture is shown.

Additional medical tests
Thorax X ray: No evidence of metastatic disease.

CT thorax-abdomen-pelvis (01.23.2015): Just highlight the
presence of a left para-aortic lymphadenomegaly of 1.3 cm
of bigger diameter, non- clearly pathological. Axillary and
inguinal lymphadenomegalies considered as reactive ones.

Blood test with common tumor markers: general biochemistry,
hemogram and coagulation were in normal range. Lactate
dehydrogenase (LDH), a- fetoprotein (a-FP) and - Human
Chorionic Gonadotropin (B-HCG) were negative.

Adjuvant treatment
a)  Systemic therapy

Before considering any adjuvant systemic therapy, the medical
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oncologist requested a review of the pathology samples of orchiectomy,
modifying the pathology diagnosis to an Ewing Sarcoma of the testis,
supported by the finding of EWS gene rearrangement (Figure 3).

Extension work-up (CT scan and PET-CT) was repeated which
were negative for metastasis.

A poly-chemotherapy scheme based on combination of common
drugs used in Ewing sarcoma (vincristine (V), actinomycin D (A),
cyclophosphamide (C), ifosfamide (I) and etoposide (E) is proposed.
From March 2015 to February 2016, the patient received a total of 7
cycles of VAC and 7 cycles of IE. The patient suffered Grade IV febrile
neutropenia as the mayor toxicity, according to the latest version of
NCI CTCAE [8].

b) Local treatment: radiotherapy

After finishing systemic therapy, the patient was referred to the
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Figure 3. EWS rearrangement shown by Fluorescence In Situ Hybridization (FISH)
technique. A Dual Color Break Apart specific locus probe was used to study the
rearrangement of the EWSR1 gene, located in the 22q12.2 chromosomal region. The probe
consists of two colors, a green signal and a red signal that mark the 5 'and 3' ends of the
gene, respectively. In the absence of translocation, the two signals will appear together, and
separated in the presence of alteration, as shown in this case.

Radiation Oncology Department for treatment assessment.

Given the limited published evidence on the role of radiotherapy
specifically on this entity and location, treatment was indicated
based on the management of other testicular and para-testicular
tumours of mesenchymal lineage and also according to Skeletal and
EES guidelines, in which surgical bed may be at risk of microscopical
seeding, which may have happened in our case. A new CT scan prior to
radiation confirmed the absence of macroscopic local residual disease
or metastasis.

Planning CT and immobilization devices: With the patient in
supine position, with arms above his head and legs in “frog” position, a
mold care pillow from mid back to mid legs, was used to hold the testis
and to ensure daily reproducibility. A high density bolus (eXaSkin’,
Anatomical Geometry, S.L. Mairena del Aljarafe, Seville, Spain) was
also used to assure a proper radiation dose distribution. A planning CT
scan (Toshiba Aquillion) with 3 mm thick slices was done from upper
abdomen to mid legs (Figure 4).

Treatment volumes: Using the Eclipse™ Treatment Planning
System (Varian Medical Systems, Palo Alto, California, USA), a
Clinical Target Volume (CTV) was generated to encompass the
orchiectomy surgical bed, including the left scrotum, left inguinal cord
and ipsilateral pubic subcutaneous tissue without local nodal stations.
A planning target volume (PTV) was added by a 0.5 cm extension in all
directions (Figure 4).

Dose prescription to target volume: A dose of 45 Gy in 1.8 Gy/
fraction was prescribed to the 100% of the CTV, according to clinical
guidelines [9]. To ensure a proper dose distribution with optimal
CTV and PTV coverage, radiation physicists made use of Volumetric
Modulated Arch Therapy (VMAT) with 2 arches. In figure 5, isodose
lines distribution are shown in the planning CT scan (axial). Despite
the proximity of right testis, we were able to obtain an optimal dose
distribution thanks to the abovementioned technique.

Outcome

Figure 6 shows skin toxicity 2 weeks after radiotherapy ending. At
the last follow- up (6 months after RT ending, and 24 months after
surgical resection), there is no evidence of loco-regional or distant
relapse. Overall, the three treatment modalities were well tolerated.
Partial alopecia in the treatment field as midterm toxicity. No urinary,
rectal or sexual problems related to any treatment used.
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Discussion

Despite the abovementioned low incidence of testicular neoplasm
in the general population, according to recent published data from
cancer databases from different European countries, in males aged
25-49, testicular cancer is the most common cancer, accounting for
around 14% of all cases [10].

Histologic classification of these tumors is complex, and includes
seminomas, choriocarcinoma, and a variety of teratomas, germ cell
tumors and other entities [2].

By using the MeSH tool in PubMed.gov using as key words
"testicular neoplasms," "Ewing Sarcoma" and “PNET”, we found only
4 clinical cases in which the diagnosis of Ewing's sarcoma at testicular
level are reported. The first one, reported in an article published in
1983, described a post-mortem pathology diagnosis of a testicular
PNET with wide spread throughout the body in a 30 year -old man
[11]. The second one, reported in a correspondence letter, is a 21 year
-old man, who debuted with back pain in the context of vertebral body
L1 metastasis from a primary of the testis. It was found to have bone

Figure 4. A) Axial slice showing the immobilization device (Mold Care®) (m). B) 3D
reconstruction of the bolus displacement (b). C) CT scan Axial section at testis level. Pink
line corresponds to the Clinical Target volume (CTV). Blue line represents the planning
target volume (PTV). D) CT scan axial section at femoral heads level. Bladder (b) and
rectum (r) are represented.

Figure 5. Axial CT scan slice at testicular level. Dosimetry planning. Table at the bottom
right corner shows different isodose percentage represented by different colours. Right
testis in pink (RT)
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Figure 6. Skin toxicity 2 weeks after RT ending. Grade III dermatitis in resolution.

marrow involvement and was considered stage IV as initial staging.
After orchiectomy, he received chemotherapy (scheme not showed). No
surveillance was reported. The paper is mainly focused on pathologic
review and differential diagnostic of testicular and para-testicular small
cell neoplasm [12]. The third case was reported in 2013 in Germany.
It showed an extensive pathological review of a testicular PNET in a
25 year-old man, with scarce information about clinical aspects [13].
The last case was published in 2015 in a Japanese scientific journal and
written in Japanese. It described the case of a 44 year- old patient with
a 4- year history of progressive growth of testicular volume. It was
first diagnosis of a non PNET tumor in advanced stage. After a second
pathologic review, they reported a primitive neuroectodermal tumor
in the context of teratoma. After several chemotherapy cycles and
radiotherapy, the patient was exitus [14]. In just one of the previous
reported cases, EWS gene rearrangement was found.

Conclusions

This case comes to enlarge the scarce experience previously
published about this weird entity. To our knowledge, this is the 5% case
of Ewing sarcoma of the testis that has been published in the literature.
We believe it will be of great interest and will help other clinicians in
their daily clinical decisions, regarding diagnostic, surgical, medical
and radiation oncology approaches. According with recent evidence-
based European and North American clinical guidelines, we want
to highlight the importance of a second pathology review at medical

centres with multidisciplinary expert committees, which may influence
the treatment and prognosis of these unusual cases [15].

Consent

Written and oral informed consent was obtained from the patient
for publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief of
this journal.
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