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Comparison of Dose between Radiotherapy Alone and Concurrent
Radio-chemotherapy in Treatment of Intracranial Germinoma
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Purpose: Intracranial germinoma is the most frequent intracranial germ cell tumor. Radiotherapy
has so far been considered as the standard treatment. Radiotherapy could unfavorably affect the
quality of life, so there have been many trials to reduce the radiation dose. We report significant
reduction of radiation dose on tumor field when it was combined with chemotherapy. Methods:
From January 1997 to January 2007, 31 patients were enrolled in this study. 12 patients received
radiotherapy alone, 19 patients received radio-chemotherapy. We compared craniospinal
irradiation (CSI) dose, total irradiation dose on tumor bed and incidence of CSI between two
groups. Results: There were 21 male and 10 female patients, with a mean age of 19.3 years.
Solitary tumors were found in 26 cases (83.9%), multiple tumors in 5 cases (16.1%). All patients
were survived. The average CSI dose in radiotherapy alone group was 18.88+6.18 Gy and that
of radio-chemotherapy group was 13.25+9.54 Gy. CSI dose in radiotherapy alone group was
higher than that of radio-chemotherapy group (P=0.002). The average total radiation dose in
radiotherapy alone group was 38.98+2.71 Gy and that of radio-chemotherapy group was
33.87+5.55 Gy. The total irradiation dose in radiotherapy alone group was also higher than that
of radio-chemotherapy group (P=0.001). The incidence of CSI was higher in radiotherapy alone
group (P<0.05). Conclusion: We discovered that there was a significant reduction of radiation
dose in radio- chemotherapy group. It suggested that we could reduce the radiation dose in
treatment of intracranial germinoma when we combine chemotherapy with radiation therapy,
which could reduce the side effects of radiation. (Clin Pediatr Hematol Oncol 2008;15:118 ~
126)
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Table 1. Patient Characteristics - 1

Follow-up Pathological

Patient Age Sex Location Primary symptom (month) diagnosis
1 20 F  Pituitary stalk Delayed growth, blurred vision 185 —
2 19 M  Pineal gland Nausea, general weakness 107 +
3 20 F Suprasellar Amenorrhea, visual disturbance 89 +
4 7 F Suprasellar Visual disturbance 81 +
5 23 M Rt basal ganglia Headache 71 +
6 18 M Suprasellar Polydipsia, polyuria 60 +
7 17 M  Suprasellar Polyuria 53 +
8 20 p  Suprasellar, Visual disturbance 52 +

4" ventricle
9 10 F Suprasellar Visual disturbance 51 +
10 15 M Lt basal ganglia Rt. hemiparesis 48 +
11 19 M  Pineal gland Headache 45 +
12 20 M  Pineal gland Headache, nausea 42 +
13 15 M Lt basal ganglia Rt. hemiparesis 36 +
Suprasellar,
14 23 M 3" ventricle, Headache 35 —+
Lateral ventricle
15 16 M Rt thalamus Lt. hemiparesis 34 +
16 29 M  Pineal gland Headache 29 +
17 21 M }Rl;pl;?}?:iariinsgha’ Polyuria, polydipsia 28 +
18 20 M  Suprasellar Visual disturbance 26 +
19 33 M Frontal lobe,. Lt Headache, nausea, GTC seizure 24 +
thalamus, pineal gland
20 28 M  Pituitary stalk Polyuria 23 +
21 15 F Lt basal ganglia Headache, GTC seizure 21 +
22 31 F  Pituitary stalk Amenorrhea, visual disturbance 20 +
23 17 M  Suprasellar Gait disturbance 19 +
24 13 M 3 ventricle Polyuria, polydipsia 19 +
rd .
25 9 M i“‘ ::2:23: Polyuria, polydipsia 15 +
26 18 F Suprasellar Diplopia, amenorrha, polydipsia 13 +
27 17 F  Pituitary stalk Amenorrhea 13 +
28 10 F Suprasellar Polyuria 12 +
29 32 M  Pineal gland Headache 10 +
30 19 F Suprasellar Visual disturbance 6 +
31 14 M  Pineal gland Hearing disorder 6 +

Abbreviations: M, male; F, female; GTC; generalized tonic-clonic; Lt. left
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Table 2. Patient Characteristics - 2

Male

Female

Median age (range)
Solitary tumors

21/31 (67.7%)
10/31 (32.3%)
19.29 (7~33)
26/31 (83.9%)
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Table 3. Radiotherapy Alone
Radiation dose (Gy)
Patient Surgery Relapse
CSI Boost Total

1 Biopsy 21 19.8 40.8 N

2 Total 21 19.8 39.3 N

3 Subtotal 19.5 19.8 39.3 N

4 Biopsy 19.5 19.8 39.3 N

5 Biopsy 19.5 19.8 39.3 N

6 Biopsy 24 16.2 40.2 N

7 Biopsy 19.5 19.8 39.3 N

8 Biopsy 19.5 19.8 39.3 N

9 Biopsy 0 30.6 30.6 N

10 Biopsy 24 16.2 40.2 N

11 Biopsy 19.5 19.8 39.3 N

12 Biopsy 19.5 19.8 39.3 N
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Table 4. Radio-chemotherapy
Radiation dose (Gy)
Patient Surgery Chemotherapy Relapse
CSI Boost Total
1 - 24.0 9.0 33.0 ICE*2 Y
2 Total 21.0 19.8 40.8 PE*2, VCR/C*2 N
3 Biopsy 0 19.8 19.8 PE*2, VCR/C*4 N
4 Biopsy 19.5 19.8 39.3 PE*2, VCR/C*1 N
5 Biopsy 19.5 19.8 39.3 PE*2, VCR/C*1 N
6 Biopsy 19.5 19.8 39.3 PE*2, VCR/C*1 N
7 Biopsy 19.5 19.8 39.3 PE*2, VCR/C*2 N
8 Biopsy 10.8 19.8 30.6 EN*2, EA*2 N
9 Total 19.5 19.8 39.3 EN*3, EA*3 N
10 Biopsy 19.5 19.8 39.3 EN*1, EA*1 N
11 Total 10.8 19.8 30.6 ICE*2, EN*2 N
12 Biopsy 10.5 19.8 30.3 EN*2, EA*2 N
13 Subtotal 19.5 19.8 39.3 EN*3, EA*3 N
14 Total 19.5 10.8 30.3 EN*3 N
15 Biopsy 0 30.6 30.6 EN*3, EA*3 N
16 Biopsy 0 30.6 30.6 EN*2, EA*1 N
17 Biopsy 0 30.6 30.6 EN*2, EA*2 N
18 Biopsy 0 30.6 30.6 EN*2, EA*2 N
19 Biopsy 0 30.6 30.6 EN*2, EA*2 N

Abbreviations: EN, etoposide, neoplatin; EC, etoposide, cyclophosphamide; PE, cisplatin, etoposide; VCR/C, vin-
cristine, cyclophosphamide; ICE, ifosphamide, carboplatin, etoposide

Table 5. Comparison between Radiation Dose of
Radiotherapy Alone and Radio chemothe-

rapy

RTx alone RTx with CTx P-value
CSI (Gy) 18.88+6.18 13.25+9.54 0.002
Total (Gy)  38.98+2.71 33.87+5.55 0.001

Abbreviations: RTx, radiotherapy; CTx, chemotherapy
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Table 6. Incidence of CSI in radiotherapy alone group
and radio-chemotherapy group

CSI
Y N
RTx alone 11 (84.6%) 1 (154%) 13 (100%)
RTx+CTx 13 (68.4%) 6 (31.6%) 19 (100%)

P<0.05, Wilcoxon rank sum test
Abbreviation: CSI, Craniospinal irradiation; RTx,
Radiotherapy; CTx, Chemotherapy; Y, yes; N, no
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