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Pestome

Yucras ageHoKapLMHOMa — 3TO COMaTUYECKUI TUN 3/10Ka4eCTBEHHOro HOBOO6Pa3oBaHUsA, BO3HMKAIOLLErO U3 FepMUHOreHHOM OMyXO0/u, BCTpeya-
eTcA KpaliHe pefKo, HO Takue c/ydam onmncaHbl. OBbIYHO cOMaTMyYecKas Ma/IMrHU3aLuUa NPOABAAETCA KaK CapKoMa, pexe — Kak KapuuMHoMa. 3ToT
peAKunin GeHOMeH, KaK npaBuna0, 06 bACHAETCA Pa3sBUTMEM TepaTOMaTO3HOIro KOMMNOHeHTa. B 60/bLIMHCTBE Cy4aeB AMarHo3 He Bbi3biBaeT 3aTPyA-
HeHUM 61aroaps CMELIEHNIO Pa3/IMYHbIX KOMIMOHEHTOB repMUHOreHHOM OMYXOM U HaJIMYUI0 FEPMUHOTeHHOI Heorasum in situ (GCNIS). OgHako
B HEKOTOPbIX PeAKMX CNyyasx MeTacTaTU4ecKas KapLMHOMa B AIMYKE MOXET OKa3aTbCA YeM-TO UHbIM. B JaHHOM KIMHMYECKOM Cyyae onucbiBaeTca
35-71eTHUIA MyXUMHa C ONYXO/bIO AWNYKA B BUAE a€HOKAPLMHOMBI C KULIEYHbIMU YepTaMu, HaNnOMUHAIOLW el MeTacTaTUYECKYH0 KOIOpPeKTaNbHYO
KapuuHoOMY. B okpyxatowein TkaHu andka 6bina obHapy»erna GCNIS, a payopecueHTHaa rubpuansaumsa in situ Ha aHoManuM XpoMocoMmbl 12p Bbl-
ABUAA Hannume i(12p) B TECTUKY/NAPHOW afjeHOKapLMHOME, YTO MOATBEPHKAAeT obliee repMUHOreHHOe Mpoucxoxaerue. MNocne 3abprolWwMHHOM
nuMdoamnccekLMn 6binn 0BHapyXeHbl MeTacTaTUYeCKMe OT/IOKEHUA CM3UCTOW aeHoKapLMHOMbI. OBLIMpPHOe KAMHMYecKoe o6cefo0BaHMe Mno-
MOT/I0 UCK/IIOYUTB MeTacTasupoBaHve U3 pyroro nepB1YHOro oyara, B YaCTHOCTU U3 XeNyJ04HO-KULLIEYHOro TpaKTa. Hale HabaogeHne yKasbl-
BaeT Ha TO, YTO aeHOKapLMHOMa KMLWIEYHOro TUMNa B Npernapare noc/ie OPXMIKTOMUU, XOTA Yalle 1 npejcTaBaseT coboll MeTacTas U3 NepBUYHHON
OMYXO0/I YeNyAOYHO-KMILEYHOrO TPaKTa, MOXKeT BblTb MEPBUYHOW OMYXO/IbIO AMYKA FEPMUHOrEHHOro NPOUCXOXKAeHUSA. MNauneHT 6bia nposeyeH
paAuVKasbHOM OPXMIKTOMMEN C 3a6PIOLIMHHOW MeTacTa3dKTOMMEN € NocaeytoLleil XMMMOoTepanuei, Hanpas/ieHHOM Ha COMaTUYeCKUIN TUM 3/10Ka-
4eCTBEHHOI FMMCTONOMUM, MO CXeMe A/ KONOpeKTa/lbHOM aleHOKapLMHOMbI. B TeyeHne nepuoga HabaoaeHuns 3,5 roga y naumneHTa coxpaHaiach
noJiHas peMUCCUA.

Knrouessbie cnosa: Audko, mepamoma, comMamuyecKas Masau2HuU3ayus, aaeHOKapuUHoma, cAu3uCMas, KuweyHsili ¢eHomun
KOH¢IWIKT UHTepecoB
ABTOPpbI 3asBNIAIOT, YTO faHHas paboTa, e€ TeMa, NpesMeT 1 COAepKaHue He 3aTparnBaloT KOHKYPUPYIOLWMX UHTepecoB

McTo4YHmnKn $puHaHcupoBaHma
ABTOPbI 3anB/1AI0T 06 OTCYyTCTBUU q)IAHaHCMPOBaHMFI npu nposeAeHnn nccnefoBsaHnA
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Abstract

Pure adenocarcinoma is a somatic-type malignancy that comes from a germ cell tumor and is extremely rare but has been reported. It is usually seen as
sarcoma, and less often as carcinoma. This rare phenomenon is generally attributed to the development of a teratomatous component. In most cases,
the diagnosis remains straightforward due to the mixing of different germ cell tumor parts and the existence of germ cell neoplasia in situ (GCNIS).
But, there are some rare instances where metastatic carcinoma to the testis could be something more. This case presentation discusses a 35-year-old
man who had a testicular tumor of adenocarcinoma with enteric features, which looked like metastatic colorectal carcinoma. GCNIS was found in the
background testicular tissue, and fluorescence in situ hybridization for chromosome 12p abnormalities showed the presence of i(12p) in the testicular
adenocarcinoma, which supports a shared germ cell origin. After the retroperitoneal lymph node dissection, it was found that there were metastatic
deposits made up of mucinous adenocarcinoma. Extensive clinical workup helped exclude metastasis from another primary, particularly the Gl tract.
Our report indicates that adenocarcinoma of intestinal type in an orchiectomy specimen, although usually strongly suggestive of metastasis from a
gastrointestinal tract primary, maybe a primary testicular neoplasm of germ cell tumor origin. The patient was treated with radial orchidectomy with
retroperitoneal metastasectomy followed by somatic-type malignant histology-directed chemotherapy for colorectal adenocarcinoma. The patient
remained in complete remission for a 3.5-years follow-up period.
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Introduction ,
puberty tend to spread to areas outside the gonads, such

Testicular germ cell tumors are a type of solid neo-
plasms which account for the greatest incidence (>
90 %) of testicular cancer among young adult men(1).
TGCTs are histologically divided into 2 categories:
non-seminomas and seminomas(2). Non-seminomas
include embryonal carcinomas, choriocarcinomas,
teratomas and yolk sac tumours. Testicular teratomas
have further been subclassified as either prepubertal
type or post-pubertal type. Prepubertal-type teratomas
are generally not aggressive and do not have a link to
germ cell neoplasia in situ (GCNIS), while post-puber-
tal-type teratomas can be malignant and are linked to
GCNIS(3). Additionally, teratomas that occur after

as the retroperitoneal lymph nodes. It is uncommon
for testicular post-pubertal-type teratomas to develop
into a somatic-type malignancy. We present our case
of a testicular pure adenocarcinoma with background
GCNIS. The primary tumor showed enteric differentia-
tion while the retroperitoneal lymph node metastasis
showed colloidal mucinous cystadenocarcinoma histo-
morphology. Although no other teratoma components
were identified with the tumor, the presence of GCNIS
in the adjacent testicular tubules supported germ cell
origin. Molecular characterization of the primary
tumor was undertaken supporting germ cell origin.
Comprehensive clinical and imaging workup helped
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further exclude primary gastrointestinal or pancreati-
cobiliary tract primaries.

Case Presentation:

A 35-year-old man, married with two children had
a history of right orchiopexy for incidentally discovered
undescended testis at the age of 7. The patient reported
no family history of testicular cancer or other malig-
nancies. Genetic counseling was offered, but no known
hereditary cancer syndromes (e.g., Lynch syndrome,
BRCA mutations) were identified in preliminary screen-
ing. He denied smoking or alcohol intake or recent scro-
tal trauma. There were no clinical signs of hormonal
imbalance (e.g., gynecomastia, changes in libido). Serum
testosterone and gonadotropin levels were within normal
limits. He had 5 years history of on and off abdominal
and lower right back pain accompanied with right tes-
ticular swelling, that did not respond to oral analgesics.
Testicular ultrasound showed a large solid right testicu-
lar mass lesion. He was seen in a private Hospital where
computerized tomography (CT) imaging was done in
September 2020 and showed multiple bulky retroperito-
neal/right para-aortic lymphadenopathy (figure 1) along
with a testicular mass with central cavitation. CT scan
findings were indicative of nodal metastasis from the
clinically detected testicular mass. CT scan (with venous
phase) of the chest and upper abdomen was negative for

Figure 1. September 2020 (multiple right para-aortic
lymph node mass with the largest lymph node measures
5x5,4 cm compressing the IVC)

lung and liver metastasis. The analysis of tumor mark-
ers indicated that there were no elevated levels of lactate
dehydrogenase, beta human chorionic gonadotropin,
alpha-fetoprotein.

In September 2020 the patient underwent a right
inguinal radical orchiectomy. In October 2020 he had
retroperitoneal lymph node dissection. His personal
medical history was notable for the absence of prior sig-
nificant injuries. There was no family history suggestive
of hereditary cancer syndromes, such as Lynch syndrome
or BRCA-related cancers, although genetic counseling
was pursued for reassurance. He denied any history of
gynecomastia, reduced libido, or other signs suggesting
hormonal imbalance, with physical examination show-
ing normal secondary sexual characteristics and stable
serum testosterone and gonadotropin levels. During the
initial evaluation, no symptoms typically indicative of
systemic intoxication—such as persistent fever, general-
ized weakness, or significant appetite loss—were docu-
mented. His blood pressure readings during serial clinic
visits remained within normal range. Additionally, his
two children underwent clinical examination and were
found to be healthy with no detectable abnormalities.

Histology of the right testes showed moderately
differentiated adenocarcinoma (with intestinal differ-
entiation) on a background of germ cell neoplasia in
situ, indicative of a teratoma with somatic malignancy.
Immunoperoxidase stains showed that the tumor was
positive for the epithelial glycoprotein BER-EP4, CK20,
CDX-2 and negative for the germ cell markers SALL-4,
OCT4, AFP, CD30, PLAP. Seminiferous tubules showed
germ cell neoplasia insitu (GCNIS) that is positive for
PLAP and OCT4. (Fig. panel 1A-1H panel). Lympho-
vascular invasion was present. Tumor excision was
locally complete. However, right para-aortic lymphad-
enectomy was performed showing metastatic depos-
its of an adenocarcinoma displaying mucinous dif-
ferentiation, involving all four excised lymph nodes.
(Fig. panel 2A-2D). Full medical and imaging follow-
up with a body scan did not show evidence of another
primary in the gastrointestinal and pancreaticobiliary
tracts or elsewhere in the body.

Testicular tumor tissue was submitted for chromo-
somal microarray studies. Genomic alterations observed
include a complex pattern of discontinuous gains (5 to
7 copies) and amplifications involving chromosome 12p
(including CCND2 and KRAS) as well as lower level gain
of chromosome 12q (3 copies). The abnormalities identi-
fied on chromosome 12p are structurally complex and
are not typical of a classic isochromosome 12p, these
findings are consistent with over-representation of most
of the 12p relative to 12q. Such over-representation of
chromosome 12p has been reported in association with
a subset of testicular germ cell tumors, although these
findings are not diagnostic of GCT.
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Figure 2. September 2021 (represent stable findings)
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Figure 4. Tumor markers

Because of metastatic disease that was surgically
debulked, the patient was subjected to somatic-type
malignant histology-directed chemotherapy, in this case
colorectal carcinoma regime was applied. Surgical resec-
tion was immediately followed by 12 cycles of chemo/
adjuvant (FOLFOX) completed over 6 months from
October 2020 to March 2021. CT scan in April 2021 and
laboratory results were normal. The latest clinic follow-
up was in April 2025 when he had no clinical, radiologic
(Fig. 2,3), or biochemical (fig. 4) evidence of relapse or
recurrence. He was planned to continue 3-month follow-
ups and to repeat CT scans in 6 months.

Figure 3. April 2025 (No metastasis in chest, abdomen
and pelvis)
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Discussion

Our case presents several unique and clinically sig-
nificant features that distinguish it from typical testicular
germ cell tumors. The 35-year-old patient demonstrated
pure adenocarcinoma with intestinal differentiation aris-
ing from a germ cell tumor, confirmed by the presence
of GCNIS in adjacent testicular tissue and characteristic
chromosome 12p abnormalities. The absence of elevated
tumor markers (LDH, p-hCG, AFP) at presentation was
particularly noteworthy, as this combination is unusual
in typical testicular germ cell tumors but can occur in
somatic-type malignancies.




Apxusb BHyTpeHHel MepAnunHbL ® Ne 2 o 2026

PA3BBOP KAMHMYECKUX CAVIAEB

Histologically, our case showed moderately differ-
entiated adenocarcinoma with enteric features in the
primary tumor, while metastatic deposits in retroperi-
toneal lymph nodes displayed mucinous adenocarci-
noma characteristics. The molecular analysis revealed
complex chromosome 12p gains (5-7 copies) involving
CCND2 and KRAS genes, along with lower-level chro-
mosome 12q gains, supporting the germ cell origin
despite the absence of typical i(12p). Importantly, com-
prehensive clinical workup successfully excluded pri-
mary gastrointestinal or pancreaticobiliary sources, con-
firming the testicular origin.

The clinical presentation was also distinctive, with
a 5-year history of intermittent symptoms, absence of
systemic intoxication signs, normal hormonal param-
eters, and notably, a history of cryptorchidism requiring
orchiopexy at age 7. The patient’s excellent response to
histology-directed FOLFOX chemotherapy, resulting in
42 months of complete remission, contrasts sharply with
the generally poor prognosis reported in the literature
for carcinomatous somatic-type malignancies.

Teratoma is a common type of TGCT that includes
components from two or more germ-cell layers, which
are endoderm, mesoderm and ectoderm(4).Teratoma
with malignant transformation (SMT) is a rare type of
teratoma that has somatic-type malignant elements
found in different organs and tissues(5).This entity
includes a range of tumors such as carcinomas like squa-
mous cell carcinoma, adenocarcinoma and sarcomas
such as rhabdomyosarcoma and malignant nerve sheath
tumor, hematopoietic malignancies like leukaemia, and
other types like nephroblastoma, carcinoid and primitive
neuroectodermal tumors(6).

SMT can show up as either primary or metastatic
GCT and can also develop in places outside the gonads,
like the intracranial cavity retroperitoneum and medi-
astinum(4). SMT makes up less than 5% of metastatic
testicular tumors and usually impacts younger men(7-9).

Hwang M] and colleagues examined the clinicopath-
ologic characteristics of 63 GCTs, which included 22 in
the testis and 41 with metastases(10). The patients with
SMT in the testis had a median age of 26 years, which is
younger compared to those with metastatic SMT, who
had a median age of 38.5 years. Sarcoma was the most
common type of testicular tumors, while carcinoma was
the most common type of tumors in metastases, with
most carcinomas being adenocarcinomas.

Several theories have been discussed by people in
regards to how malignant transformation occurs in a
GCT. Malignant transformation may occur either by
the differentiation of totipotent germ cell elements into
somatic tissues, which then transform into malignancy,
or by malignant transformation of already existing

teratomatous components(9).According to Oosterhuis et
al., mature teratoma of metastases derives from primary
tumors with mature components. These authors claim
that the observed differentiation in metastases is due to
the selective destruction of non-teratomatous elements
by chemotherapy, rather than differentiation of totipo-
tent germ cells(11), which allows for the selective growth
of the chemo resistant teratomatous elements.

This process allows for the selective growth of the
chemo-resistant teratomatous elements. Additionally,
the occurrence of chromosome 12p abnormalities in
these tumors, particularly the isochromosome 12 seen in
most instances, indicates a shared clonality in GCTs(12,
13). Both adenocarcinoma with enteric differentiation
and mucinous adenocarcinomas have occurred as vari-
ants of SMT. However, in our case, mucinous differentia-
tion was only manifest in the retroperitoneal lymph node
metastasis which may argue for Green’s theory(13).

The first pathogenetic event of GCT happens during
embryonal development, impacting a gonocyte or pri-
mordial germ cell. Even though this starts in the uterus,
the tumor won't show up clinically until after puberty,
with carcinoma in situ (CIS) being the precursor. All
invasive TGCT, including both nonseminomas and sem-
inomas , along with CIS cells, are aneuploid. Invasive
TGCT primarily shows consistent structural chromo-
somal abnormalities, particularly gains on the short arm
of chromosome 12, which are mostly caused by the for-
mation of isochromosome (i(12p)). This indicates that
having more copies of a gene or genes on 12p is linked
to the occurrence of a clinically evident TGCT(14, 15).

SMTs are identified histologically by the invasion
of nearby germ-cell elements by very atypical somatic
cells(16). According to the authors, the key characteristic
for diagnosing SMT is the growth of somatic malignant
elements. Clinically significant SMT is identified when
the somatic-type component occupies a field of view at
low magnification, specifically with a 4x lens. Carcino-
mas like SCC, ADCs, neuroendocrine carcinomas are a
rare group among SMT patients (16). Some tumors show
staining for carcinoembryonic antigen and cytokeratins
but they test negative for GCT markers like human cho-
rionic gonadotropin, alpha-fetoprotein and placental
alkaline phosphatase(17).

One of the most challenging aspects of our case was
distinguishing primary testicular adenocarcinoma from
metastatic colorectal carcinoma to the testis. Our com-
prehensive approach, including negative gastrointestinal
workup, presence of GCNIS, and molecular confirmation
of germ cell origin, was crucial for accurate diagnosis.

Metastatic carcinoma to the testes is rare and most
commonly incidentally found at autopsy(18). The most
common tumor to metastasize to the testes exclud-
ing leukemia and lymphomas is kidney (9 %), prostate
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(35%), melanoma (18 %), lung (18) (18) and colorectal
less than 8 %(19). From 1950 to 2017, 75 cases of colorec-
tal metastasis in testis have been reported(20). The tes-
ticular mass is even rarer as the first sign of a primary
tumor(21). Our case adds to the limited literature on pri-
mary testicular adenocarcinomas that can mimic meta-
static colorectal cancer, emphasizing the importance of
thorough molecular and histologic evaluation. Ouellette
says that there are fewer than 25 documented cases of
colorectal cancer that have metastasized to the testis. The
rarity of testicular metastases may be explained by low
scrotum temperature limits metastases dissemination to
the testes through the blood.

Treatment

There isn’t a lot of research out there, so we don’t have
a set standard for SMT care. Instead, we rely on manage-
ment advice from centers that handle a lot of these cases.
For localized SMT disease, the usual treatment is radical
orchiectomy. The importance of adjuvant chemotherapy
is still a topic of debate. In the past, TGCTs that have
somatic-type malignancy haven't really responded well
to radiation and the usual platinum-based chemotherapy
treatments(22, 23).

Evidence is in favor of aggressive resection as having
negative margins is essential for long term remission and
better oncological results(24). A study from 1998 involv-
ing 46 SMT patients who underwent complete resec-
tion showed that they had better oncological outcomes
during follow-up in comparison with those people who
had positive margins and incomplete resection (P=0.003)
(24). Patients who have clinical stage I disease should
definitely be considered for primary retroperitoneal
lymph node dissection (RPLND). Conversely, patients
with advanced but resectable disease typically undergo
post-chemotherapy RPLND. This procedure requires a
collaborative surgical effort and the complete removal of
any essential vascular and visceral structures.

Several authors have suggested that histology-spe-
cific systemic chemotherapy regimens could be a more
effective way to manage SMT. Efforts to direct chemo-
therapy at the transformed histology in metastatic tera-
tomas have produced varied results, with certain stud-
ies indicating lasting positive responses while others
report no response at all (13, 25). .Atwi and colleagues
showed responses in patients who had a specific type of
cancer(25).

In a study, seven of the 10 SMT patients with a
response to regimens tailored to the histology of the
somatic malignancy achieved a partial response and
three had along term response (13, 26). In a similar study
in Europe, 8 SMT patients who received chemotherapy
directed against the non-GCT component at relapse had
a 50 % partial response(12).

The effectiveness of chemotherapy directed at TGCT
and somatic-type malignant histology in metastatic cases,
especially for patients with various histologic subtypes, is
still mostly unknown. Patients with SMT can show sys-
temic progressive disease and have normal serum tumor
markers even when they are receiving proper treatment
with cisplatin-based regimens because of their chemo-
resistant characteristics. Patients with SMT do not
respond well to standard GCT treatments and tend to
experience late systemic failure(27). Therefore, the best
approach for managing SMT should include removing
all areas affected by the disease along with systemic ther-
apy focused on malignant transformation. Even so, deal-
ing with SMT is still tough, and there aren’t really good
treatment options available for advanced cases(28, 29).
Gene expression profiling is a new way to gain insights
into molecular mechanisms and find possible targets that
could be acted upon in difficult SMT cases. At the first
diagnosis of a testicular tumor, our patient had retroperi-
toneal lymph node metastasis. Since we used FOLFOX
every 3 weeks as adjuvant chemotherapy for colorectal
cancer, we selected FOLFOX every 3 weeks as adjuvant
chemotherapy. After surgery, the patient has been relapse
or recurrence free for 42 months.

Prognosis

The outcomes of carcinomatous SMT depend on the
stage and whether the disease can be surgically removed
(30). When looking at different SMT histologies, carci-
nomas tend to have a delayed relapse, often occurring
5 years or more after the initial GCT diagnosis. They also
rarely show a response to fluorouracil-based chemother-
apy treatments or radiation(24). There isn’t much infor-
mation about the results of SMT, and what we do have
mostly comes from small case series, primarily from
large cancer centers(24, 30-32). Patients who are in stage
I of the disease usually have a favorable prognosis, while
those with metastatic disease experience worse outcomes
in terms of cancer treatment, even when they undergo
aggressive surgery and receive standard cisplatin-based
systemic therapy for germ cell tumors, which has his-
torically resulted in cancer-specific survival rates of
about 50 %(33).The largest single-institution SMT series
included patients with carcinoma, nephroblastoma, and
sarcoma, sarcomatoid yolk sac tumor(10).

Approximately 75 percent of the patients had stage
II-1II disease, and the total estimated 5-year cancer-
specific survival rate was 64 %, with a median follow-
up of 71 months. No differences were found in out-
comes between patients with sarcoma and those with
carcinoma, although the patterns of recurrence varied.
Patients with carcinomas tended to relapse several years
later than those with sarcomas after the initial GCT diag-
nosis. A study conducted by Hwang MJ and colleagues
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involving 63 patients found that those with metastatic
SMTs had a suggestively lower overall survival rate com-
pared to patients with SMTs in the testis, with a five-year
survival rate of 35% versus 87 % (P=0.011)(10). Addi-
tionally, patients with carcinomatous SMTs showed a
significantly poorer prognosis compared to those with
sarcomatous or PNET SMs, with 5-year survival rates of
seventeen percent, 77 percent, and 73 percent, respec-
tively (P=0.002), when analyzing the entire cohort, which
included testicular and metastatic SMTs. The histologic
subtype of SMT really impacts the clinical outcome, and
it turns out that the carcinomatous SMT has an elevated
risk for mortality.

Conclusion

In summary, this case highlights the rare occurrence
of pure testicular adenocarcinoma with intestinal differ-
entiation as a primary germ cell tumor, emphasizing the
critical role of histopathological and molecular charac-
terization in confirming its origin. The patient’s detailed
clinical history, imaging workup, and tailored treatment
approach—involving radical orchiectomy, retroperito-
neal metastasectomy, and histology-specific chemother-
apy—led to a durable remission over a follow-up period
exceeding 3.5 years. This case underscores the necessity
of individualized treatment strategies and long-term sur-
veillance in managing somatic-type malignancies arising
from germ cell tumors.

SMT is a rare kind of GCT. Managing SMT patients
effectively requires a team-based approach that includes
proactive surgery and systemic therapy tailored to the
specific histology. Surgery can really help patients with
early-stage malignant TSCST, but for those with a lot
of metastatic disease, the results aren’t great since these
tumors don’t respond well to chemoradiation. More
future studies are really important to help clarify how
these rare malignant tumors develop. This will help us
find targets we can act on, new ways to predict outcomes,
and new treatment methods.
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