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SYNCHRONOUS DIAGNOSIS OF TESTICULAR
AND THYROID CANCER IN A YOUNG MALE

Testicular cancer is the most common neoplasm in young males. The early diagnosis and the appropriate treatment
make it a curable malignancy in over 90% of the patients, but 6% of the patients with testicular cancer develop a se-
cond, mostly treatment-related, malignancy in another primary site many years after the first diagnosis. The simul-
taneous appearance of a testicular tumor with another primary neoplasm is rarely described in the literature. Here
is presented an interesting case of a coexisting non-seminomatous germ cell testicular tumor with a papillary thyroid
carcinoma, which was detected early during post-treatment restaging of the testicular tumor. The synchronous pres-
ence of these two neoplasms might indicate a probable common pathogenetic background. As treatment-related
oncogenesis is highly improbable in this case and the common environmental factors are not known yet, the interest
is focused on genetic predisposition. Recent discoveries in molecular genetics show that the two neoplasms share
common genetic alterations in the RAS and BRAF genes, which affect the significant signaling pathways. Interest-
ingly, BRAF-V600E was positive in both primary malignancies in our individual.
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Discovering a second primary tumor in an on- | can reach a percentage of 11.7% in such patients
cological patient is not a rare phenomenon [1]. | [2]. However, the synchronous appearance of
The incidence of metachronous primary tumors | two or more primaries in the same individual
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Fig. 1. Axial chest CT scan showing 3 micronodular
lesions in both lungs sizing within 8—18 mm (meta-
static foci)

still remains a rare phenomenon. Billroth in
1889 was the first to reveal the co-existence of
multiple independent neoplasms and to stimu-
late further research [3]. Since then, the lit-
erature has been enriched with several similar
reports describing even cases with 6 different
synchronous primaries [4]. Although many fac-
tors appear to play a role in this multiple carci-
nogenesis, genetic predisposition is probably the
most crucial one [5].

Testicular cancer is the most common neo-
plasm in young males between 20 and 40 years
old [6]. Non-seminomatous germ cell tumor
with embryonal cell elements represents the
most common histological type that often pres-
ents with painless testicular swelling and has
an excellent 10-year survival of 95% when the
appropriate treatment protocols are followed (7,
8]. While extra-testicular primary neoplasms
can be developed years after radiation and che-
motherapy, due to the treatment toxicity, the
concomitant presence of a testicular tumor with
other primary malignancies is an unusual phe-
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nomenon, as the patients are usually young and
healthy individuals at the time of diagnosis [9].
Here is presented the fourth case so far of a rare
coexistence of papillary thyroid carcinoma with
a testicular primary tumor in a young adult.
Simultaneously, an investigation is attempted of
the possible genetic, environmental, or potential
causes explaining this concurrency [10, 11].

Case report

A 26-year-old male patient presented with
a short history of painful swelling of the left
testis. Based on the suspicious ultrasound find-
ings, the clinical examination and the signifi-
cantly elevated tumor markers [alpha-fetopro-
tein (AFP), B-human chorionic gonadotropin
(B-HCG), lactate dehydrogenase (LDH)], he un-
derwent a left orchiectomy. The histological
examination revealed a mixed non-seminoma
from germ cells with >95% elements of the emb-
ryonic carcinoma. The staging scans revealed
the metastatic foci in the para-aortic lymph
nodes (>5 c¢cm) and multiple distant metasta-
ses in the lungs (Fig. 1). The tumor markers
after orchiectomy remained high and namely
AFP = 28.4 ng/ml, p-HCG = 1.2 IU/ml, and
LDH = 662 IU/ml. According to the TNM sta-
ging, the tumor was staged as pT3cN3M1aS2,
and subsequently, the patient was treated with
4 cycles of BEP chemotherapy (bleomycin, eto-
poside, and cisplatin). The post-chemotherapy
PET/CT scan suggested the complete response
of the primary and the metastatic lesions, but
additionally revealed a metabolically hyperac-
tive right thyroid nodule (Fig. 2). The tumor
markers returned to normal after the comple-
tion of chemotherapy, however the thyroglobu-
lin was found relatively elevated (136.6 ng/ml).
An ultrasound-guided fine-needle aspiration
biopsy of the suspicious thyroid nodule was
performed, revealing a 2.5 cm nodule with-
out abnormally enlarged cervical lymph nodes,
and the cytology was indicative of papillary
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thyroid carcinoma. Following a multidiscipli-
nary team discussion, the patient underwent
a total thyroidectomy, and the histological exa-
mination confirmed the presence of a classic
papillary carcinoma (pT3b) with minimal ex-
trathyroidal extension. The patient additionally
received radioactive iodine (I'*'). Due to high
scientific interest, we examined the two prima-
ry malignancies for mutated genes, and the
BRAF-V600E was found positive in both cases.
The patient has been under regular follow-up for
the last three years and he is still disease-free.

Discussion

Testicular cancer represents only 1% of all solid
tumors, but in young males its incidence can
reach almost 60%, showing an increasing trend
in the last decades [12]. The germ cell tumors are
divided into seminomatous and non-semino-
matous tumors based on the clinical and his-
tological criteria, despite their common origin.
The embryonic cell elements are found in 90%
of the patients just as in our case. A painless tes-
ticular mass is the most common clinical sign,
although metastatic symptoms such as headache
or abdominal pain are frequently the main com-
plaints [13]. Following the optimal treatment,
combining surgery with radiation and chemo-
therapy according to the disease stage, testicular
cancer turns out to be a curable neoplasm, with
over 90% survival rate [14]. Although 6% of the
cases are prone to develop a second extra-testi-
cular neoplasm, which often presents years af-
ter the toxic cancer treatment, the synchronous
appearance of a second unrelated primary neo-
plasia along with the germ cell tumor is a rare
finding in the literature [15]. These primary tu-
mors are renal cell carcinomas in most of the
cases or hematological malignancies [10]. Pa-
pillary carcinoma of the thyroid has been only
three times presented to co-exist with embryo-
nal testicular carcinoma by Ayoub et al. [10, 11],
and here is presented the fourth case.
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Fig. 2. PET-CT scan after the completion of chemothe-
rapy showing abnormal uptake in the right lower thy-
roid lobe

On the other hand, thyroid cancer is a quite
common rapidly increasing endocrine neoplasm
worldwide, with papillary thyroid cancer being
the most prevalent histological type (80%) [16].
After the appropriate management depending
on the neoplasm stage including hemi- or total
thyroidectomy with or without modified neck
dissection, adjuvant radioactive iodine abla-
tion, and suppressive TSH therapy, the papilla-
ry thyroid carcinoma tends to have an excellent
prognosis, with 90% of patients exceeding the
10-year survival [17]. The problem in this type
of cancer remains a high recurrence rate, main-
ly in the advanced stages (almost 20%), which
is associated with increased incurability and
mortality. This is the reason why early detec-
tion is so important. According to the recorded
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data, patients with thyroid malignancies have
an 11% probability of developing a second pri-
mary neoplasm in the future, which is often lo-
cated in another endocrine gland. Only 2.6% of
this proportion accounts for the development of
testicular cancer as a second malignancy later
on in their life [18]. It is remarkable that in all
three cases, synchronous with testicular cancer,
the thyroid malignancy was always an inciden-
tal finding during re-staging scans right after
chemotherapy.

The literature presents a plethora of rea-
sons attempting to explain the synchronous
appearance of these two primary neoplasms.
Environmental, genetic, hormonal factors or
chance alone may play an individual unique
role in the simultaneous carcinogenesis at dif-
ferent sites [2]. First of all, in all three cases,
the increased vigilance during re-staging and
follow-up in individuals with germ cell tu-
mors resulted in an earlier diagnosis of papil-
lary thyroid carcinoma. Moreover, both neo-
plasms show a similar epidemiology by high-
ly affecting young males between 20 and 40
[12, 16]. Those two factors are more com-
patible with the incidental co-existence of
those histologically different tumors. Regar-
ding the environmental factors, none of them
has been associated so far with both malignan-
cies, not even smoking, which is a well-known
factor in the pathogenesis of numerous malig-
nancies [19]. Thus, the attention is focused on
the genetics, the probable genetic predisposi-
tion, and the chromosomal abnormalities that
the two neoplasms may share [20].

The significant advancements in the field of
genetics have allowed us to delineate the mo-
lecular underpinnings of testicular germ cell
tumors and papillary thyroid carcinomas. The
common signaling pathways leading to onco-
genesis have been already identified for both
neoplasms. Regarding papillary thyroid carci-
noma, the BRAF-V600E mutation is the most
prevalent one [45%], followed by the RAS mu-
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tations [21]. These ‘driver’ events in the MAPK/
ERK signaling cascade are implicated in the
dysregulation of cellular homeostasis leading
to the characteristic hallmarks of cancer. KRAS,
NRAS, and BRAF (V599E and V600E) are the
most commonly met mutated genes in the tes-
ticular tumors with the embryonic components,
associated with tumor ontogenesis and appar-
ently with chemoresistance [22]. These shared
mutational signatures play a crucial role in the
early stages of tumorigenesis via the MAPK
and the PI3K-AKT pathway [20, 23]. In par-
ticular, the BRAF-V600E mutation leads to the
constitutive activation of the mitogen-activated
protein kinase (MAPK) signaling pathway, re-
sulting in uncontrolled cell proliferation, sur-
vival, and metastasis [21]. The above-mentioned
data suggest a possible genetic predisposition
for these two neoplasms, which can lead to syn-
chronous oncogenesis with a possible additio-
nal effect of some unknown common envi-
ronmental factors. Similarly, in our case, the
concomitant presence of the BRAF-V600E mu-
tation in both tumors is probably coincidental
and is most likely indicating a common patho-
genetic background of oncogenesis.

In this case report, we described a rare co-
existence of two primary malignancies in
a young patient. This is the fourth case of syn-
chronous appearance of a non-seminomatous
testicular germ cell tumor with papillary thyroid
carcinoma. Worth mentioning is the fact that in
all four cases, only the testicular tumor had ob-
vious clinical manifestations, and the inciden-
tal finding of the thyroid neoplasm was revea-
led due to the careful investigation and fol-
low-up for the testicular malignancy. These
data suggest that even in very young adults, the
presence of two synchronous primaries is not
impossible, and all the clinical and radiologi-
cal findings should be meticulously investigat-
ed. Moreover, the precise therapeutic protocol
should be followed for each neoplasm separately,
according to the oncological principles.
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1401 3aranbumnii BiiicbkoBumii rocritans, Adinn 11524, Ipenis
2 Biggin IIPOMEHEBOI Tepallil Ta pafialiiiHoI OHKOJIOri],
Mepnu4HUI akynpreT, yHiBepcuteT Peccanii, /lapuca, Ipenis
3 Bimgin MemaHOI OHKOJIOT1, OHKOJIOTiYHA nikapHa Metakca, Ilipeii, Ipenia
% 1-e ypornoriune Bigninenus, yuisepcurer Apicrorens B Canonikax, [pewis
> 1-e OHKOJIOTi4He Bifyi/IeHHs, OHKOsIOTiuHa TikapHs «Caut-CasBac», Adinu, [peris

OIHOYACHA JIATHOCTUKA PAKY A€YKA
TA IIUTOBUAHOI 3ATO3U Y YOJIOBIKA MOJIOJIOTO BIKY

Pak seuka e HalimouIMpeHiM HOBOYTBOPEHHAM Y 4OJIOBiKiB MONIOFOro BiKy. PaHHA [jiarHOCTMKA Ta BifIoOBigHe
NKYBaHHA IPUBOJAATD O OFYXXaHHA Oimbin HDK y 90% mauieHTiB. Bapro sasHaunty, 1o y 6% nanieHTis 3 pa-
KOM fA€4YKa Yepe3 TpUBa/INil Jac Mic/iA MepIloro JIiaTHO3y PO3BUBAETbCA APYTe 3/105KiCHE HOBOYTBOPEHH:A iHIIOL
IIepBVHHOI JIOKasIi3anii, 31e6i1bIIoro mop’si3aHe 3 MpOTMPAKOBOIO Teparien. OTHOYAaCHA MMOABA IYX/IVHN A€YKa
3 iIHIIMM IE€PBMHHMM HOBOYTBOPEHHAM PiJJKO ONMCYEThCA B JIiTepaTypi. Y CTaTTi IpeAcTaBaeHo LiKaBUil BUIIa-
IOK CIIBICHYI040i HeCeMiHOMATO3HOI TepMiHATUBHOI IyX/IMHM sIEYKA 3 MAI/IIPHUM PAKOM IUTOIOAIOHOT 3271031,
AKnil 6yB BUSBICHWIT HA PaHHII cTafil Mij Yac IIOBTOPHOTO BU3HAYEHHS CTAfl IyXIMHY S€YKA MiC/IsA TKyBaHHSL.
OpHouacHa HAABHICTDb L[UX JIBOX HOBOYTBOPEHb MOXKe CBi[4MTM IPO MIMOBIpHY CIi/IbHYy MaTOT€HETUYHY OCHOBY.
OCKi/IbKI) OHKOT€He3, [IOB’sI3aHMIl 3 IIKYBaHHAM, Y IIbOMY BUIIAIKY € Ay>Ke Ma/JIOJIMOBIpHMM, a 3arajbHi ¢pakropu
PU3MKY HaBKOJMIIHBOTO CEPENOBUINA Ille HeBi/JoMi, iHTepec 30cepe/KeHMiT Ha TeHeTUYHill cxuabHOoCTi. Hemas-
Hi BiIKPUTTA B MOJIEKY/IAPHIN I€HEeTUIi ITI0Ka3yIOTh, 1110 1Ii JBa HOBOYTBOPEHHA MaIOTh CIIi/IbHI FéHeTUYHI 3MiHU
B reHax RAS i BRAF, sAki BIUIMBAIOTh Ha BaXaMBi curHanpHi nuraxu. Llikaso, mo BRAF-V600E 6yB mosuTuBHUM
y KJIiTHHAX 060X IEePBIHHIX 3/I0SIKICHIX HOBOYTBOPEHb 00OCTEXKEHOrO MaIli€HTa.

KinrouoBi cnoBa: pax sieuxa, DaniIspHNIL pak IIUTOMOAIOHOI 321031, CHHXPOHHMII TiarHO3.
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