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IntracranIal germ cell tumors are predominantly 
found in the younger population and primarily oc-
cur as suprasellar and pineal lesions.1,2,4,6,11,14,19 Treat-

ment protocols include radical surgery, chemotherapy, 
and radiotherapy, and they largely depend on the pathol-
ogy of the tumor.5,8,16,18 Because germinomas respond 
well to both chemo- and radiotherapy and hardly ever 
recur in the spinal cord after such intensive treatment, 
routine prophylactic spinal irradiation is generally not 
performed.12,17,18,20,21 While modern treatment protocols 
are successful in the majority of patients with germino-
mas, it is important to note that most reported treatment 
outcomes have been based on relatively short follow-up 
periods.1,2,4–6,8,11,14,16,19 Outcomes more than 10 years after 
initial treatment remain unknown.

Case Report

History. This 28-year-old man was referred to our 
hospital after presenting with an attack of generalized sei-
zures. Head MRI and CT revealed a heterogeneously en-
hanced mass lesion in the pineal region with hydrocepha-
lus (Fig. 1). Levels of tumor markers in the serum and the 
CSF, including those of a-fetoprotein, carcinoembryonic 

antigen, human chorionic gonadotropin, and the b-sub-
unit of human chorionic gonadotropin, were all within 
normal limits. The lesion was partially removed via the 
occipital interhemispheric approach, and histopathologi-
cal examination of the surgical specimen revealed a typi-
cal 2-cell pattern of a germinoma (Fig. 2 left). The tumor 
was diagnosed as pure germinoma, and the patient un-
derwent chemotherapy (carboplatin 450 mg/m2 for 1 day 
and etoposide 90 mg/m2 for 3 consecutive days, repeated 
every 4 weeks for 3 courses) combined with fractionated 
radiotherapy for the residual tumor (whole brain 50 Gy). 
Because cytological examination of the CSF showed nor-
mal values, spinal cord radiotherapy was not performed. 
Following these treatments, the tumor was not visible on 
MRI and the patient was followed on an outpatient basis 
with annual MRI, and there were no neurological events.

Examination. However, during the 15th year of fol-
low-up, the patient presented with gradual progressive 
gait disturbances and was admitted to our hospital. On 
neurological examination, we observed slight tetrapare-
sis, with a marked spasticity in the lower extremities, and 
dysuria. Head MRI did not reveal tumor recurrence, but 
cervical MRI demonstrated a mass lesion that markedly 
enhanced after injection of Gd and extended from the 
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in the intramedullary cervical spinal cord after intensive chemo- and radiotherapy and diagnosis of complete remis-
sion.

This 28-year-old man initially presented with seizures. Hydrocephalus and a pineal tumor were found on radio-
logical examination, and partial resection of the tumor was performed. Histological diagnosis showed a pure germi-
noma. Following surgery, the patient received a combination of chemo- and radiotherapy, and a complete remission 
was shown. However, after 15 years of follow-up, he presented with gait disturbances. Spinal MRI showed an in-
tramedullary mass lesion in the cervical spinal cord. The cervical lesion was biopsied, and histological examination 
again revealed a pure germinoma.

With germinomas, the possibility of a drop metastasis from an intracranial lesion to the spinal cord must be 
considered during follow-up. However, in the present case, analysis of a CSF sample showed no abnormalities as in 
previously published cases. In recent years, multidisciplinary treatments have demonstrated good event-free survival 
rates in cases of pure germinomas, but long-term outcomes over the decades are not fully known. Continual follow-up 
of such cases is recommended even after complete remission has been achieved.
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cervical to the upper thoracic level; marked swelling of 
the spinal cord was also apparent (Fig. 3). Analysis of the 
serum and the CSF, including tumor marker, and cyto-
logical examination showed no abnormal findings.

Operation. The patient underwent biopsy of the cer-
vical lesion as well as C3–7 laminectomies. After open-
ing the dorsal dura matter, a midline myelotomy of the 
posterior median sulcus was performed and a soft gray 
tumor was exposed. It was very difficult to distinguish 
the tumor margin even under a surgical microscope, and 
a small amount of the tumor tissue was obtained. His-
topathological examination of the surgical specimen 
showed a typical 2-cell pattern of pure germinoma, iden-
tical to the histology of the pineal lesion treated 15 years 
before (Fig. 2 right). 

Postoperative Course. Following surgery, the cervi-
cal lesion received 31 Gy of fractionated radiation, and 
cervical MRI studies obtained 1 month later revealed the 
disappearance of both the enhanced lesion and spinal 
cord edema. After a battery of treatments, the patient’s 
motor symptoms rapidly improved. However, his respi-
ratory function deteriorated and he had repeated aspira-
tion pneumonia. After being transferred to a local hospi-
tal to continue his rehabilitation, he recovered from the 

pneumonia and did not exhibit any respiratory problems. 
However, he had a relapse of severe pneumonia there and 
finally died of sepsis 3 months later. At the last follow-up 
examination, there was no evidence of tumor recurrence 
or increased edema on cervical MRI. Thus, the relation-
ship between his deteriorated respiratory function and 
surgery or adjuvant radiation therapy was not clear.

Discussion
Although there is the possibility, extremely rare, that 

both the intracranial and spinal lesions existed at the ini-
tial diagnosis, Matsutani et al.8 reported no such cases at 
initial diagnosis in their large series of 153 cases of germ 
cell tumors. Thus, the spinal lesion in our case was re-
garded as a metastasis from the initial intracranial lesion.

Even after intensive chemo- and radiotherapy, intra-
cranial germinomas sometimes cause metastases or dis-
semination of the tumor cells in the spinal cord through 
the CSF.3,7,9,10,15,22 They are, however, usually found within 
a few years of the initial treatment for the intracranial 
lesion.3,7,9,10,15,22 To the best of our knowledge, a few cas-
es have been reported in the literature.7,9,15 According to 
previous reports of intramedullary recurrence from an 
intracranial lesion, gonadotropin levels in the CSF were 
commonly elevated.7,15 Similar to other cases with spinal 
cord recurrence, metastatic spread of the tumor cells into 
the CSF through the central canal was highly suspected. 
However, compared with those cases, there was no sign of 
recurrence of the primary intracranial lesion, and recur-
rence was found after such a long period and so distant 

Fig. 1. Left: Initial enhanced CT scan showing an enhanced round 
mass in the pineal region and severe hydrocephalus. Right: Sagittal 
T1-weighted Gd-enhanced MR image on initial admission revealing a 
well-enhanced pineal mass.

Fig. 2. Photomicrographs of surgical specimens of the primary pi-
neal lesion (left) and the recurrent intramedullary lesion 15 years later 
(right) showing large clear cells with small infiltrating lymphocytes with-
out a syncytiotrophoblastic cell component—a typical 2-cell pattern of 
germinoma. H & E, original magnification × 200.

Fig. 3. A: Sagittal T1-weighted Gd-enhanced MR image revealing 
no sign of recurrence of the pineal lesion. B and C: However, spinal 
MR images on readmission showed an enhanced intramedullary lesion 
with a markedly edematous spinal cord from C-4 to T-1 (arrows). D: 
Sagittal T2-weighted MR image demonstrating extensive high-intensity 
lesions (arrowheads).
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from the original site, without change in CSF, that it is 
very difficult to simply explain the present case as a CSF 
metastasis or as a simultaneous lesion.

The mechanism of the pathogenesis of germ cell 
tumors is still controversial. In the present case, we hy-
pothesized that, at the primary stage of embryogenesis, 
germ cells migrated with lateral mesoderm cells and were 
spread along the neural axis from the caudal area to the 
cranial area and that the cells showed neoplastic transfor-
mation at a later stage.13 If multiple germ cells are spread 
along different neural axes (for example, with hypotha-
lamic and pineal lesions), and if the neoplastic transfor-
mation occurs after a long period (as a time-lag attack), 
then such tumors could recur even after more than 15 
years and also in regions distant from the primary tumor.

Conclusions
Although intracranial germinomas are predomi-

nantly found in the younger population, there have been 
few reports on treatment outcomes based on over several 
decades of follow-up.5,6,8,10,17,18 Because long-term out-
comes remain unclear, continual follow-up for elucida-
tion of decisive therapeutic results is recommended, even 
after complete remission has been achieved. The present 
case report suggests that, from the standpoint of sufficient 
long-term outcomes concerning intracranial germinomas, 
a long journey remains ahead.

Disclosure

The authors report no conflict of interest concerning the mate-
rials or methods used in this study or the findings specified in this 
paper.

Author contributions to the study and manuscript preparation 
include the following. Conception and design: Hanakita, Watanabe, 
Shin. Acquisition of data: Hanakita, Takenobu, Kambe, Shin. Anal-
ysis and interpretation of data: Hanakita, Takenobu. Drafting the 
ar ticle: Hanakita. Critically revising the article: Watanabe, Shin. 
Re viewed submitted version of manuscript: Watanabe, Teraoka. 
Ap proved the final version of the manuscript on behalf of all authors: 
Han akita. Administrative/technical/material support: Teraoka. Study 
su pervision: Watanabe, Shin, Teraoka.

References

 1. Allen JC, DaRosso RC, Donahue B, Nirenberg A: A phase 
II trial of preirradiation carboplatin in newly diagnosed ger-
minoma of the central nervous system. Cancer 74:940–944, 
1994

 2. Bouffet E, Baranzelli MC, Patte C, Portas M, Edan C, Chas-
tagner P, et al: Combined treatment modality for intracranial 
germinomas: results of a multicentre SFOP experience. Socié-
té Française d’Oncologie Pédiatrique. Br J Cancer 79:1199–
1204, 1999

 3. Brada M, Rajan B: Spinal seeding in cranial germinoma. Br J 
Cancer 61:339–340, 1990

 4. Buckner JC, Peethambaram PP, Smithson WA, Groover RV, 
Schomberg PJ, Kimmel DW, et al: Phase II trial of primary 
chemotherapy followed by reduced-dose radiation for CNS 
germ cell tumors. J Clin Oncol 17:933–940, 1999

 5. Dattoli MJ, Newall J: Radiation therapy for intracranial ger-
minoma: the case for limited volume treatment. Int J Radiat 
On col Biol Phys 19:429–433, 1990

 6. Kawabata Y, Takahashi JA, Arakawa Y, Shirahata M, Hashi-

moto N: Long term outcomes in patients with intracranial ger-
minomas: a single institution experience of irradiation with or 
without chemotherapy. J Neurooncol 88:161–167, 2008

 7. Kuba H, Inamura T, Nishio S, Fukui M: Metastatic spinal 
intramedullary germinoma with elevated cerebrospinal fluid 
chorionic gonadotropin: a case report. Clin Neurol Neuro-
surg 102:44–47, 2000

 8. Matsutani M, Sano K, Takakura K, Fujimaki T, Nakamura O, 
Funata N, et al: Primary intracranial germ cell tumors: a clini-
cal analysis of 153 histologically verified cases. J Neurosurg 
86:446–455, 1997

 9. Morrison AL, Smith AB, Benjamin V, Allen JC, Rushing EJ: 
Late spinal metastases from an isolated pineal region germi-
noma mimicking a schwannoma. J Clin Neurosci 18:1126–
1127, 2011

10. Ogawa K, Yoshii Y, Shikama N, Nakamura K, Uno T, Onishi 
H, et al: Spinal recurrence from intracranial germinoma: risk 
factors and treatment outcome for spinal recurrence. Int J Ra-
diat Oncol Biol Phys 72:1347–1354, 2008

11. Roberge D, Kun LE, Freeman CR: Intracranial germinoma: 
on whole-ventricular irradiation. Pediatr Blood Cancer 44: 
358–362, 2005

12. Rogers SJ, Mosleh-Shirazi MA, Saran FH: Radiotherapy of 
localised intracranial germinoma: time to sever historical 
ties? Lancet Oncol 6:509–519, 2005

13. Sano K: So-called intracranial germ cell tumours: are they 
really of germ cell origin? Br J Neurosurg 9:391–401, 1995

14. Sawamura Y, Shirato H, Ikeda J, Tada M, Ishii N, Kato T, et 
al: Induction chemotherapy followed by reduced-volume ra-
diation therapy for newly diagnosed central nervous system 
germinoma. J Neurosurg 88:66–72, 1998

15. Shah KC, Chacko G, John S, Chacko AG: Spinal intramedul-
lary metastasis from intracranial germinoma. Neurol  India 
53:374–375, 2005

16. Shibamoto Y, Takahashi M, Abe M: Reduction of the radia-
tion dose for intracranial germinoma: a prospective study. Br 
J Cancer 70:984–989, 1994

17. Shikama N, Ogawa K, Tanaka S, Toita T, Nakamura K, Uno 
T, et al: Lack of benefit of spinal irradiation in the primary 
treatment of intracranial germinoma: a multiinstitutional, ret-
rospective review of 180 patients. Cancer 104:126–134, 2005

18. Shirato H, Nishio M, Sawamura Y, Myohjin M, Kitahara T, 
Nishioka T, et al: Analysis of long-term treatment of intracra-
nial germinoma. Int J Radiat Oncol Biol Phys 37:511–515, 
1997

19. Strojan P, Zadravec LZ, Anzic J, Korenjak R, Jereb B: The role 
of radiotherapy in the treatment of childhood intracranial ger-
minoma: long-term survival and late effects. Pediatr Blood 
Cancer 47:77–82, 2006

20. Surma-aho O, Niemelä M, Vilkki J, Kouri M, Brander A, Sa-
lonen O, et al: Adverse long-term effects of brain radiotherapy 
in adult low-grade glioma patients. Neurology 56:1285–1290, 
2001

21. Sutton LN, Radcliffe J, Goldwein JW, Phillips P, Janss AJ, 
Packer RJ, et al: Quality of life of adult survivors of germino-
mas treated with craniospinal irradiation. Neurosurgery 45: 
1292–1298, 1999

22. Tosaka M, Ogimi T, Itoh J, Itoh H, Hayashi S, Ono N, et al: 
Spinal epidural metastasis from pineal germinoma. Acta 
Neu rochir (Wien) 145:407–410, 2003

Manuscript submitted June 1, 2011.
Accepted February 2, 2012.
Please include this information when citing this paper: published 

online February 24, 2012; DOI: 10.3171/2012.2.SPINE11499.
Address correspondence to: Shunya Hanakita, M.D., Department 

of Neurosurgery, University of Tokyo Hospital, 7-3-1 Hongo, Bunk-
yo-ku, Tokyo 113-8655, Japan. email: hanakita-s@umin.ac.jp.


