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Background : A medulloblastoma is a primitive neuroepithelial tumor of the cerebellum that
occurs in children and metastasizes through the cerebrospinal fluid. It is highly malignant and
invasive, and the 5-year survival rate is only 60%. Surgical resection techniques, radiation, and
chemotherapy have improved the overall survival but the patients suffer life-long cognitive dys-
functions or endocrine abnormalities as the side effects of treatment. Therefore it is essential
to identify prognostic markers to determine the appropriate treatment strategy in order to mini-
mize the side effects. Methods : This study evaluated the immunohistochemical differentia-
tion and survival rate with synaptophysin, glial fibrillary acidic protein, epithelial membrane
antigen, vimentin and primitive neuroepithelial marker nestin of 55 paraffin-embedded medul-
loblastomas, using a tissue microarray. The expression of survivin, the apoptotic inhibitor, and
the survival rate with regard to the proliferation index of Ki-67 were also investigated. Results :
The group testing positive to vimentin, a mesenchymal differentiation marker, had a worse
prognosis and there was a strong correlation between vimentin expression and nestin expres-
sion. Patients with a survivin expression rate >35% had a significantly poorer clinical course
and there was a correlation between the survivin expression rate and Ki-67 expression rate.
Conclusion : In conclusion, vimentin and survivin are negative prognostic markers in medul-
loblastomas.
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Fig. 1. Tissue microarray slide, used in this study is composed of
cores taken from specific areas of interest from paraffin-embed-
ded tissue blocks.
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Table 1. Clinical profiles of medulloblastoma

Clinical factor Classification

Age <3:10 3:45
Gender Male: 40 Female: 15
T stage® T1-T3a: 34 T3b-T4: 21
M stage* M1-M3: 10 MO: 45
Resection status® Complete: 50 Partial: 5
Recurrence Recur: 14 No recur: 41
Histologic type Classic: 53 Desmoplastic: 2
Chemotherapy Done: 48 No: 7
Radiation therapy Done: 46 No: 9
Risk group® Average-risk: 33 High-risk: 22

*According to the modified Chang system; "“Complete resection: less
than 1.5 cm? on postoperative magnetic resonance imaging scan; “Aver-
age-risk patients: diagnosed when they are older than the age of 3 years,
non-metastatic and totally or near-totally resected, high-risk patients:
not fulfilling these criteria.
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Fig. 2. The classic type of medulloblastoma (A) is composed of monomorphous sheets of small cells with hyperchromatic carrot-shaped
nuclei. The desmoplastic type (B) shows rarefied nodules of reduced cellularity and hypercellular internodular region.
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Fig. 4. Scatter diagram of Ki-67 and survivin reveals positive linear
correlation (correlation coefficient 0.253, p<0.05).

Fig. 3. Immunohistochemical staining for synaptophysin (A), GFAP (B), EMA (C), vimen-
tin (D) and nestin (E) show cytoplasmic granular expression in medulloblastoma. Ki-
67 (F) & survivin (G) show nuclear expression.
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Table 2. Immunohistochemical staining result

Nestin
Immunohistochemical ————————— p-
B P- Total
markers value
group? group
Synaptophysin
N-group 5 1 6 0.702
P-group 40 9 49
GFAP
N-group 37 8 45 0.588
P-group 8 2 10
EMA
N-group 43 10 53 0.667
P-group 2 0 2
Vimentin
N-group 36 3 39 0.004*
P-group 9 7 16
Total 45 10 55

N (negative) group: totally negative or positive in less than 50% of
tumor, P (positive) group: positive in more than 50% of tumor.

GFAP, glial fibrillary acidic protein; EMA, epithelial membrane antigen.
*p<0.05.
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Table 3. Survival analysis of clinical factors and immunohisto-
chemical markers for medulloblastoma (Kaplan-Meier method,
Log-rank test)

Variables p-value

Clinical factors
Age (<3/=3) 0.0061*
Gender 0.4431
T stage 0.4238
M stage 0.9916
Resection status 0.2309
Recurrence 0.0911
Histologic type 0.3108
Chemotherapy 0.5443
Radiation therapy 0.7280
Risk group 0.2923

Immunohistochemical markers
Synaptophysin (<50%/=50%) 0.0974
GFAP (<50%/>50%) 0.8705
EMA (<50%/=50%) 0.7324
Vimentin (<50%/=50%) 0.0463*
Nestin (<50%/>50%) 0.7735
Ki-67 (<50%/=50%) 0.0014*
Survivin (<35%/=35%) 0.049*

GFAP, glial fibrillary acidic protein; EMA, epithelial membrane antigen.
*p<0.05.
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Fig. 5. Kaplan-Meier survival curve stratified according to the expression rate of vimentin (A) and survivin (B). When the expression of vimentin
is stratified as 50% or more and under 50%, the survival curve is statistically significant (p=0.0463). When the expression of survivin is strati-
fied as 35% or more and under 35%, the survival curve is statistically significant (p=0.049).



92

Table 4. Survival analysis of clinical factors and immunohisto-
chemical markers for medulloblastoma (Cox proportional haz-
ards model)

Variables p-value
Clinical factors
Age (<3/=3) 0.002
Histologic type (classic/desmoplastic) 0.006
Immunohistochemical markers
Vimentin (<50%/>50%) 0.009
Ki-67 (<50%/=50%) 0.004
Survivin (<35%/>35%) 0.029
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