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Objective. Primary intramedullary spinal germ cell tumors are exceedingly rare. As such, there are no established treatment para-
digms. We describe our management for spinal germ cell tumors and a review of the literature. Clinical Presentation. We describe
the case of a 45-year-old man with progressive lower extremity weakness and sensory deficits. He was found to have enhancing
intramedullary mass lesions in the thoracic spinal cord, and pathology was consistent with an intramedullary germ cell tumor. A
video presentation of the case and surgical approach is provided. Conclusion. As spinal cord germinomas are highly sensitive to
radiation and chemotherapy, a patient can be spared radical surgery. Diverse treatment approaches exist across institutions. We
advocate biopsy followed by local radiation, with or without adjuvant chemotherapy, as the optimal treatment for these tumors.
Histological findings have prognostic value if syncytiotrophoblastic giant cells (STGCs) are found, which are associated with a
higher rate of recurrence. The recurrence rate in STGC-positive spinal germinomas is 33% (2/6), whereas it is only 8% in STGC-
negative tumors (2/24). We advocate limited volume radiotherapy combined with systemic chemotherapy in patients with high
risk of recurrence. To reduce endocrine and neurocognitive side effects, cranio-spinal radiation should be used as a last resort in
patients with recurrence.

1. Introduction

Germ cell tumors are similar in histology to germinal cells
of the genital organs, and they may aberrantly arise in the
central nervous system (CNS). Germ cell tumors account for
1% of all CNS tumors, and they are seen more frequently in
Japan (3%) andEastAsia (12.5%) [1].Theyusually occur in the
pineal or suprasellar regions and less frequently in the tha-
lamus, basal ganglia, or ventricles. Spinal seeding of a germ
cell tumor has been well documented in the form of drop
metastases [2–4]; however, extremely rarely, germ cell tumors
may be found within the spinal cord as a primary tumor.

We present a patient with a primary intramedullary
thoracic germ cell tumor.This patient is one of only a handful
of reports of a primary spinal germ cell tumor from the
western hemisphere (Table 1).

2. Case Report

2.1. Presentation. A 45-year-old man presented with numb-
ness and weakness in his lower extremities, worsening over
the course of a year.Hisweakness substantiallyworsened over
the 4 months prior to presentation, during which he became
fully dependent on a walker. He was also intermittently
incontinent of urine and chronically constipated.

On physical examination, from the T2 level and below, he
had right loss greater than left loss of light touch, pinprick,
and proprioception sensation. On motor examination, his
right leg strength was 0/5 and his left leg strength was 4/5.
He had bilateral clonus and muscle spasms in his legs.

2.2. Imaging. Magnetic resonance imaging (MRI) demon-
strated intramedullary signal within the upper thoracic
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Figure 1: Preoperative thoracic MRI shows three sagittal sequences (T1, T2, and T1 with gadolinium) on the left and an axial (T1 with
gadolinium) on the right demonstrating an intramedullary mass between T2 and T5 (arrow).

spinal cord with diffuse enhancement and cord expansion
(Figure 1). Imaging of the remaining neural axis was negative.
Testicular ultrasound and a CT of chest, abdomen, and pelvis
were normal. Serum and CSF levels of AFP and 𝛽-HCG were
within normal limits.

Differential diagnosis of this lesion included primary
spinal cord neoplasm, such as astrocytoma and ependym-
oma, hemangioblastoma, intradural metastasis, and lym-
phoma. Ischemia and lupus myelitis were also included in
the differential diagnosis. The patient was taken for open
biopsy/resection of this lesion.

2.3. Operation. The patient was placed prone on the oper-
ating room table. Motor and sensory neuromonitoring was
established prior to incision.Motor evoked potentials (MEPs)
and somatosensory evoked potentials (SSEPs) were absent
below the level of the lesion. The correct levels were ascer-
tained using fluoroscopy. Bilateral laminectomies were then
performed at T3, T4, and T5. After the thecal sac was decom-
pressed, attention was turned towards opening the dura and
identifying the tumor. At this time, the microscope was
brought into the operation. Under the microscope, the dura
was opened.The cord was noted to have yellow discoloration,
but otherwise no gross abnormality was observed (see sup-
plemental video in Supplementary Material available online
at http://dx.doi.org/10.1155/2013/798358, which demonstrates
surgical approach and technique).

The posterior median sulcus was then identified, and
a midline myelotomy was performed. Upon entering the
cord, the abnormal tissue appeared grayish and invasive and
displayed no clear border between tumor and normal tissue.
A biopsy sample was sent to pathology. An intraoperative
frozen section favored a malignant metastasis or high-grade
tumor. Given its lack of clear boundaries, poor neuromon-
itoring signals, and the risk of further compromise of his

Figure 2: Two-cell pattern of germ cell tumors (hematoxylin and
eosin stain).

remaining neurological function, aggressive tumor debulking
was not pursued.

2.4. Pathology. Pathology demonstrated the typical two-cell
pattern of germinomas (Figure 2). There was an infiltrate of
cells with large prominent nuclei with well-defined borders
and clear cytoplasm (see supplemental video for pathology
images).Therewere also small round lymphocytes infiltrating
the stroma. Immunohistologic staining was positive for
placental alkaline phosphatase (PLAP), OCT3/4, and CD117.
That, along with the dot-like positivity of the cytokeratin
AE1/AE3, supported the diagnosis of a germ cell tumor. No
syncytiotrophoblastic giant cells (STGCs) were present.

2.5. Postoperative Course. This patient received standard,
fractionated external beam radiation therapy totaling 45Gy
in 1.8 Gy fractions to the upper thoracic spine. The patient’s

http://dx.doi.org/10.1155/2013/798358
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Figure 3: Postoperative MRI at 1-year followup shows 3 sagittal sequences (T1, T2, and T1 with gadolinium) on the left and an axial (T1 with
gadolinium) on the right demonstrating no evidence of tumor recurrence.

neurological symptoms remained stable throughout his treat-
ment course with mild improvement of the right lower
extremity strength. Repeat imaging at 4 months showed
complete resolution of the intramedullary spinal cord lesion.
He received no chemotherapy due to his excellent response
to radiation treatment. At 1-year followup, he remained free
of radiographic evidence of disease with no drop metastases
(Figure 3), and at 23-month followup, he remained stable on
clinical evaluation.

3. Discussion and Review of the Literature

We found 29 reported cases of primary spinal germ cell
tumors in the literature,most having been described in young
Japanese adults (22/29) (Table 1). Spinal germinomas appear
to occur slightly more often in males than in females (60%
males versus 40% females). Similarly, pineal germinomas
have a significantly higher incidence in males than in females
[31]. Like intracranial germinomas, spinal germinomas occur
primarily in the young population.We found themean age to
be approximately 26 years old with a median age of 28 years,
ranging from 5 to 45 years. Our 45-year-old patient was the
oldest of the cohort.

Spinal germinomas occurred most frequently within the
thoracic spinal cord (47%), followed by the thoracolumbar
area (27%), the lumbar area (20%), and least frequently the
cervical spinal cord (7%). Spinal germinomas are also prima-
rily seen intramedullary in 70% of cases. They had both
intramedullary and extramedullary components in 17% of
cases and were purely extramedullary in 13% of cases.

Histological findings of CNS germinomasmay have prog-
nostic value if STGCs are found, as these are associated with

poorer prognosis and a higher rate of recurrence [32]. While
STGCs characteristically produce 𝛽-HCG, which may lead
to CSF or serum elevation of this hormone, elevated 𝛽-HCG
levels do not definitively indicate the presence of STGCs.

We found that while 37% (11/30) of cases had elevated lev-
els of 𝛽-HCG, only 55% (6/11) of these 11 were STGC positive.
However, 100% of cases that were STGC positive were also
𝛽-HCG positive (6/6) (Table 1).

The overall recurrence rate of spinal cord germinomas
after treatment was 13% (4/30), bolded in Table 1. The recur-
rence rate in STGC-positive germinomas was 33% (2/6),
whereas the recurrence rate was only 8% (2/24) in STGC-
negative tumors (Table 1).

Clinical symptoms and imaging features of primary
spinal germ cell tumors are often indistinguishable from
other spinal cord neoplasms. Only histological examination
can establish a definitive diagnosis. If frozen-section biopsy
during surgery suggests the possible diagnosis of germinoma,
radical resection of the tumor should not be undertaken.
However, if frozen section favors a high-grade tumor (as in
our case), the extent of resectionmust be guided by preopera-
tive neurological function, the reliability of neuromonitoring
signals, the extent of cord compression, and the amount of
medullary invasion.

Like intracranial germinomas, spinal cord germinomas
are also highly sensitive to radiation. Most cases can be suc-
cessfully treated with external beam radiotherapy despite the
lack of standard guidelines for fractionation and dose. In our
particular case, 3D conformal external beam radiation ther-
apy (EBRT)was utilized to treat the spinal cord fromC7 to T7.
This field was treated to a dose of 45Gy in 25 fractions using
15 MV photons and AP/PA portals. Daily kV imaging was
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performed for image-guided radiotherapy (IGRT) to ensure
precise patient positioning. In our review, we found the aver-
age amount of local radiation to be 35.7±13.4Gyand the aver-
age amount of craniospinal radiation to be 30.4 ± 12.1Gy. In
order to reduce the endocrine and neurocognitive side effects
of craniospinal radiation, it should be reserved for patients
with STGC-positive tumors or patients with recurrence.

Intracranial germ cell tumors are also highly sensitive to
chemotherapy, especially to platinum and alkylating agents.
However, there are no standard guidelines for chemotherapy
for spinal germinomas. In our case review, 50%of the patients
received systemic chemotherapy.

The common chemotherapeutic agents found to be effec-
tive for CNS germinomas are cisplatin, bleomycin, vinblas-
tine, and etoposide. The treatment with chemotherapy alone
in CNS germinomas has been investigated [33]. In one
study, 37 of 45 patients (82%) had a complete response to
chemotherapy, but 20 of these patients relapsed at 18 months
(median time) from diagnosis. Fortunately, most of these
patients were salvaged with further therapy, which included
radiation. Other reports corroborate that chemotherapy
alone may have increased rates of relapse with subsequent
need for salvage radiation [34].

One report describes the complete remission of a pineal
gland germinoma after 2 cycles of BEP therapy (bleomycin,
etoposide, and cisplatin) with no further need for radio-
therapy [35]. However, the patient of this report was only
followed up for 15 months following tumor eradication.
Others have reported great success in treating solitary pure
germinomas with 3 or 4 cycles of cisplatin and etoposide (EP
regimen), followed by 24Gy local radiation therapy, as well
as in treating HCG-secreting, multifocal, or disseminated
germinomas with 4 to 5 cycles of ifosfamide, cisplatin, and
etoposide (ICE regimen), followed by 24Gy local radiation
therapy [36]. Thus, the EP and ICE regimens can be highly
effective in treating CNS germinomas and can reduce the
dose and volume of radiotherapy.

Generally, some form of radiation is recommended to
maintain long-term control. Although chemotherapy has the
advantage of decreasing the total dose of radiation, chemo-
therapy can have significant side effects. A treatment regimen
consisting of PVB therapy (cisplatin, vinblastine, and bleo-
mycin) or BEP therapy avoids the use of alkylating agents
and can spare sterility; yet it can have significant renal and
auditory toxicity [37]. Other long-term complications of
chemotherapy have been recognized, such as secondary leu-
kemia and solid tumors.

4. Conclusion

Although primary spinal cord germinomas are extremely
rare, there are reports of these tumors primarily in the
Japanese literature. Definitive diagnosis is imperative. As
spinal cord germinomas are highly sensitive to radiation and
chemotherapy, a patient can be spared radical surgery. Recur-
rence of spinal germinomas is uncommon and associated
with STGC positivity.

We advocate surgical biopsy followed by local radiation,
with orwithout adjuvant chemotherapy, as the optimalmeans

of treatment of spinal germ cell tumors with low risk of
recurrence. Taking cue from the management of intracranial
germ cell tumors, limited volume radiotherapy combined
with systemic chemotherapy should be offered in patients
with high risk of recurrence, for example, those with high
serum/CSF B-HCG levels and intratumoral presence of
STGCs.

Craniospinal irradiation should be used as a last resort
(due to its many neuroendocrine and neurocognitive side
effects) in patients with recurrence.
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