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Abstract Introduction: A lot of clinical data about stereotactic radiotherapy (SRT) were
reported, however, standard fractionated schedules were not shown. In this paper, our clinical
results of SRT, 3 fractions of 10Gy, are reported.

Materials and Methods: Between February 1992 and March 1995, we treated 41 patients with 7
arteriovenous malformations and 41 intracranial tumors using a stereotactic technique implemented
by a standard 10MV X-ray linear accelerator. Average age was 47.4 years (range 3-80 years) and
average follow-up time was 16.7 months (range 3.5-46.1 months). The patients received 3 fractions
of 10Gy for 3 days delivered by multiple arc narrow beams under 3 cm in width and length. A three-
pieces handmade shell was used for head fixation without any anesthetic procedures. Three-
dimensional treatment planning system (Focus) was applied for the dose calculation. All patients
have received at least one follow-up radiographic study and one clinical examination,

Results: In four of the 7 patients with AVM the nidus has become smaller, 9 of the 21 patients
with benign intracranial tamors and 9 of the 13 patients with intracranial malignant tumors have
shown complete or partial response to the therapy. In 14 patients, diseases were stable or
unevaluable due to the short follow-up time. In 5 patients (3 with astrocytoma, 1 each with
meningioma and craniopharyngioma), diseases were progressive. Only 1 patient with falx
meningioma had minor complication due to the symptomatic brain edema around the tumor.

Conclusion: Although, further evaluation of target control (i.e. tumor and nidus) and late
normal tissue damage is needed, preliminary clinical results indicate that SRT with our methods
is safe and effective.

Key words: Stereotactic radiotherapy, Radiosurgery, Fractionation, Linear accelerator, Brain
tumor
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Table 1 Cases of Stereotactic Radiotherapy

Number of
Vascular Lesion Cases  lesions
AVM 7 7
Tumors
Meningima 9 10
Neurinoma 5 6
Chordoma 3 3
Craniopharyngioma 3 3
Metastatic tumor 8 12
Astrocytoma 4 5
Pituitary adenoma 1 1
Pineal germinoma 1 1
Total M 48
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Fig. 1 Three-pieces handmade shell with scale box.
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Table 2 Clinical results

Vascular Lesion FU* # Complete (%)  Partial (%)
AVM 12 7 0 57
24 2 50 50
Tumors FU* # PFR™" (%) RR***(%)
Meningima 6 10 90 10
12 6 83 17
18 4 100 50
Neurinoma 6 6 100 0
12 6 100 33
18 5 100 40
Chordoma 6 3 100 33
12 3 100 67
18 3 100 67
Craniopharyngioma 3 3 100 33
6 2 50 50
Metastatic tumor 3 12 100 92
6 9 100 100
Astrocytoma 3 5 20 0
6 4 25 0
Pituitary adenoma 3 1 100 100
Pineal germinoma 6 1 0 100

# :Number of lesions
*FU: Follow-up (months)
**PFR: Progression Free Rate{CR+PR+MR+NC/total)
***RR :Response Rate {CRHPR+MR/total)

(a) (b)

Fig. 2 Thirty-one-year old female with right thalamic AVM.
She received 3 fractions of 10Gy for 3 days.
Pretreatment DSA (a), and follow-up DSA at 21 months after SRT (b).
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(b)

Fig. 3 Sixty-four-year old female with metastatic suprasellar tumor of malignant meningioma. She received 3 fractions
of 10Gy for 3 days. Pretreatment CT (a), and follow-up CT at 2 months after SRT (b).

(b)

Fig. 4 Fifty-three-year old female with left trigeminal neurinoma.
She received 3 fractions of 10Gy for 3 days. Pretreatment MRI (a), follow-up MRI at 9 months after SRT (b).
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Fig. 5 Seven-year old female with post operative chordoma.
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She received 2 times of 3 fractions of 10Gy for 3 days with an interval of 7 months. Pretreatment MRI (a), and

follow-up MRI at 9 months after first SRT (b).
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(b)

Fig. 6 Ten-year old male with recurrence of post operative and post irradiated craniopharyngioma. He received 2
fractions of 10Gy for 2 days. Pretreatment MRI (a), and follow-up MRI at 1 month after SRT (b).

(b)

Fig. 7 Fifty-seven-year old male with recurrent metastatic brain tumor at the pons from lung cancer. He received 50Gy
in whole brain previously, and 2 fractions of 10Gy for 2 days at this time.
Head CT before SRT (a), and follow-up CT at 2 months after SRT (b).
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Table 3 Comparison of biologically effective dose

Preceding Radiotherapy

SRS or SRT*

BED*™
a/B=2 a/f=10 Reference

Shiralo  44Gy/22fr- 228Gy/16f 4-6Gy (S/D™)  67-112  40-60 17)
Dumber -) 45-60Gy/25-30fr.  86-120  53-72 18)
Souhami (-) 42Gy/efr 189 74 19)
This study (-) 30Gy/3r 180 60
2Gy/fr 90Gy/45fr {-) 180 108
2Gy/fr 50Gy/25fr (-) 100 80
S/ 18Gy/fr 180 504
S/ 20Gy/r 220 60

*SRS ' steredtactic radiosurgery, SRT - stereotactic radiotherapy

*S/D : single dose
**BED ! bidlogically effective dose

BED=Radiosurgery dose X (a . /3 +radiosurgery dose) ./ (a.” f3)
=Total fractionated dose X (a3 +dose per fracton) / (a./ f3)
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