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Abbreviations & Acronyms
AFP = alpha-fetoprotein

BEP = bleomycin, etoposide,
cisplatin

CR = complete remission

CT = computed tomography
EP = etoposide, cisplatin
GCNIS = germ cell neoplasia in
situ

GTS = growing teratoma
syndrome

hCG = human chorionic
gonadotropin

IGCCCG = International Germ
Cell Cancer Collaborative Group
L2 = the 2nd lumbar

LDH = lactate hydrogenase
MRI = magnetic resonance
imaging

NSGCT = non-seminomatous
germ cell tumors

TIP = paclitaxel, ifosfamide,
cisplatin

WHO = World Health

Organization
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Introduction: We present a rare case of long-term survival following metastasectomy
for lumbar metastasis with growing teratoma syndrome.

Case presentation: An 18-year-old man presented with left scrotal mass and
lumbago. Alpha-fetoprotein was elevated to 648.8 ng/mL, while human chorionic
gonadotropin and lactate hydrogenase were normal. Pathology of left inguinal
orchiectomy revealed immature teratoma, and computed tomography confirmed a single
metastasis in the second lumbar vertebra. After two courses of bleomycin, etoposide,
cisplatin - chemotherapy, alpha-fetoprotein decreased, but computed tomography
confirmed an enlarged lumbar metastasis. A vertebral biopsy demonstrated teratoma
with a dominant mature component, and growing teratoma syndrome was suspected.
Following additional etoposide, cisplatin chemotherapy, and normalization of alfa-
fetoprotein, total spondylectomy was performed. Vertebral pathology proved mature
teratoma. After adjuvant chemotherapy, he has been recurrence-free for 17 years.
Conclusion: Spondylectomy of a single metastatic vertebra contributed to long-term
survival in a testicular teratoma case.

Key words: growing teratoma syndrome, metastasectomy, pure teratoma, spinal
metastasis, spondylectomy, testicular neoplasms.

Keynote message

Early surgery was necessary to address the spinal symptoms resulting from growing teratoma
syndrome in the vertebral metastases. The isolated nature of the metastasis enabled complete
removal, significantly contributing to the patient’s long-term survival.

Introduction

This is a case of testicular teratoma with solitary L2 metastasis, where spondylectomy enabled
long-term survival despite GTS.

Case presentation

An 18-year-old man was referred with a left testicular tumor and recent lumbago. Physical
examination showed a firm left testicular mass, with no spread to the spermatic cord. AFP
was elevated to 648.8 ng/mL, with normal HCG- and LDH. CT showed no lymph node
swelling or lung metastasis but confirmed L2 vertebral bone metastasis. Left inguinal orchiec-
tomy revealed an 11 x 8 cm mass with a grossly divided surface of white to grayish-white
color, hemorrhage, and mesh-like microcysts (Fig. 1). The tumor consisted mainly of atypical
mesenchymal and immature to blastic cells, with epithelial-like and neural tube-like structures,
and partial necrosis. Histology showed pT1 immature pure teratoma with rete testis invasion,
no other germ cell component, and a negative spermatic cord margin. The clinical stage was
IIIC, classified as poor risk by the IGCCCG.

© 2024 The Author(s). IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association.


https://orcid.org/0000-0001-6904-7024
https://orcid.org/0000-0001-6904-7024
https://orcid.org/0000-0001-6904-7024
https://orcid.org/0000-0003-1979-8270
https://orcid.org/0000-0003-1979-8270
https://orcid.org/0000-0003-1979-8270
https://orcid.org/0000-0002-5949-7790
https://orcid.org/0000-0002-5949-7790
https://orcid.org/0000-0002-5949-7790
https://orcid.org/0000-0002-8001-8264
https://orcid.org/0000-0002-8001-8264
https://orcid.org/0000-0002-8001-8264
mailto:rcwmtwin@mx.comcarry.net
mailto:rcwmtwin@mx.comcarry.net
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Teratoma metastasis: Spondylectomy success
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Fig. 1 A photograph after formalin fixation shows a large testicular tumor,

measuring 11 x 8 cm, with a white to grayish-white cracked surface, some
hemorrhage, and microcysts.

He received BEP chemotherapy, preserving semen for
future fertility. Two cycles nearly normalized AFP; however,
a subsequent CT revealed increased L2 bone metastasis.
Additional MRI for worsening back pain confirmed promi-
nent spinal cord compression (Fig. 2), and L2 biopsy
revealed a teratoma with immature elements that had
decreased in proportion (Fig. 3), suggesting GTS. This
prompted us to consider spondylectomy to prevent further
progressive spinal compression after additional chemotherapy.
Due to no qualified surgeon being available at our hospital,
we planned to invite a specialist from a high-volume center.

Fig. 2 CT and MRI images of the second lumbar
spine before and after two courses of BEP
chemotherapy. The size of metastatic lesion and
the degree of spinal cord compression have
increased.

We chose additional EP chemotherapy for the third course,
due to severe nausea during the initial two BEP courses,
mental fragility, surgery wait time, and our aim to minimize
adverse events beforehand.

After AFP level normalized to 1.6 ng/mL, total spondylect-
omy of L2 vertebra was performed with anterior—posterior
fusion and autogenous bone grafting (Fig. 4). The pathology
of the vertebral body revealed the presence of mature tera-
toma without any evidence of immature component (Fig. 3)
and positive resection margin. Following surgery, two cycles
of adjuvant TIP chemotherapy were administered to maxi-
mize the curative effect. Regular follow-up evaluations have
revealed no evidence of recurrence. At present, the patient is
34 years old, alive, and leading an active social life.

Discussion

Pure teratoma of the testis is rare, representing only 2%—6%
of all primary testicular tumors and usually appears as a com-
ponent of mixed germ cell tumors. Although histologically
benign, the clinical course of primary pure teratoma is
unpredictable.' Previously, teratomas were classified as
mature and immature, but the 2018 Japanese handling rule
now follows the WHO’s classification.> Notably, the GCNIS
component of teratomas is now considered malignant, regard-
less of cell differentiation. Even highly differentiated and
benign-appearing tumor cells in metastatic sites are still con-
sidered malignant."

Bone metastasis of NSGCT of the testes is rare, especially
at initial presentation. Generally, bone lesions are discovered
with concurrent retroperitoneal lymph node or visceral dis-
ease as a late manifestation. Our literature search identified
only several published cases® ' of single bone metastasis at
initial diagnosis, and none reported long-term survival after
radical vertebral surgery, as seen in the present case.
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(a) Left testicular tumor

(b) Biopsy of lumbar vertebra (c) Spondylectomy specimen
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Fig. 3 The primary left testicular tumor forms embryonic-type neural tubules lined by primitive cells with scant cytoplasm and high nuclear to cytoplasmic (N/C)
ratios. In vertebral biopsy after chemotherapy, neuroectodermal tissue lost its immaturity with reduced nuclear density and smaller nuclei, and in spondylectomy
specimens, it changed to mature-appearing glial tissue with abundant neurofibrillary matrix (hematoxylin and eosin staining, x200).
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Furthermore, GTS is also rare (1.9%—-7.6%) among patients
with NSGCT who present with enlarging metastatic masses
during appropriate systemic chemotherapy and in the context
of normalized serum markers. Surgical resection remains the
gold standard treatment for GTS since teratomas are resistant
to chemotherapy and radiotherapy.® The timing of surgery is
particularly critical, as delayed intervention may result in
more complicated procedures and potentially poorer
outcomes.’

In our case, GTS prompted surgical intervention, however,
had the tumor continued to diminish in size with chemother-
apy, alternative treatment may have been explored. For exam-
ple, if radiotherapy was selected and the tumor failed to
achieve CR, surgery would have finally become essential.
Given the characteristics of teratomas, this scenario is likely.
It is essential to approach the treatment plan with an under-
standing that surgery after radiotherapy involves higher risks
and complexities.” Long-term survival can be attributed to
two key factors: solitary metastasis and successful vertebral
surgery. The decision to pursue radical surgery rather than
palliative treatment was influenced by both the isolated
metastasis and young age. Kato et al.'® examined the spinal
metastasectomy outcomes in 124 patients with isolated spinal
metastases of various malignancies, reporting 3- and S5-year
survival rates of 70% and 60%, and local recurrence and
instrumentation failure rates of 10% and 22%, respectively.
Although challenging, spinal metastasectomy can provide
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Fig. 4 On the left is a photograph of the surgical
field after total en bloc spondylectomy and
fixation, and on the right is a 3D composite CT
image of the postoperative lumbar showing
reconstruction  of the spine with CD
instrumentation and an AW glass—ceramic spacer
augmented by allografts.
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significant functional and survival benefits for well-selected
patients.

On the other hand, spondylectomy is a surgical proce-
dure that preserves the spinal cord while resecting sur-
rounding vertebrae, but this approach may not allow for
the complete en bloc removal of all tumor tissue. Due to
this limitation and positive resection margin with potential
dissemination risk, we administered additional chemother-
apy. While the need for two TIP chemotherapy courses is
debatable, this aggressive approach may have improved
outcomes.

Conclusion

Timely surgery and comprehensive treatment are essential for
long-term survival in testicular teratoma with vertebral metas-
tasis, underscoring the importance of recognizing GTS early.
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