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Abstract : The Biologically Effective Dose (BED) based on the linear quadratic (LQ) model is
often used for evaluating the effect of fraction size and total dose in fractionated radiotherapy;
however, it has recently been suggested that the BED is not always available for stereotactic
irradiation (STI). In the present study, we analyzed the relationship between the different
fractionation schedules and the efficacy of STI for metastatic brain tumors using the LQ model.
The BED for each prescribed dose was calculated in stereotactic radiosurgery and stereotactic
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radiation therapy, and the tumor volume was evaluated using MRI images acquired during the

follow-up after the irradiation. The cumulative probabilities of partial response rates (PRR) and

disease control rates (DCR) were estimated as a function of the day after the initial treatment

using the Kaplan-Meier method. Comparisons among the groups were accomplished using a log-
rank test. SRS showed a significantly better PRR and DCR compared with SRT using a fraction
size of 4Gy or less (p = 0.0193 and p = 0.0193, respectively). A single high dose radiation

therapy has been suggested to be more effective than that predicted by the LQ model.

Key words : BED, linear quadratic model, stereotactic radiosurgery, stereotactic radiation

therapy, metastatic brain tumor
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Table 1. Characteristics of patients and prescribed doses of SRS, HypoF-SRT, and Non-HypoF-SRT for metastatic brain tumors.
Fractionation (Fr) schedules were defined as follows: (1) Stereotactic Radiosurgery (SRS) ; a single dose irradiation
of 12Gy or more (2) Hypo-Fractionated Stereotactic Radiotherapy (HypoF-SRT) ; fractionated irradiation using
more than 4Gy per fraction (3) Non-Hypo-Fractionated Stereotactic Radiotherapy (Non-HypoF-SRT) ; fractionated
irradiation using 4Gy or less per fraction.

Patients (M/F) 24 (15/9)
SRS HypoF-SRT Non—-HypoF-SRT
Gender (M/F) 9/8 9/8 9/8
Age , median (y) 64.0 63.8 67.4
(range) (46.8-79.1) (56.1-80.6) (44.0-79.1)

Prescribed doses

Median 22Gy 30Gy/5Fr 30Gy/10Fr
(range) (12Gy-25Gy) (30Gy/5Fr-35Gy/5Fr) (30Gy/10Fr—54Gy/27Fr)

Table 2. Patient characteristics and number of lesions

SRS HypoF-SRT Non—HypoF-SRT

Primary site
Lung (18) 55 4 13
Colon (1) 4 1
Breast (2) 1
Other (3) 2 2 1
Total (24) 64 8 17
Pathology
Adenocarcinoma 48 8 8
Squamous cell ca 2 0 0
Small cell ca 2 0 2
Non small cell ca 12 0 7

PTV volume median
cc 0.26 3.07 0.34
range 0.01-4.11 0.17-21.97 0.01-7.02
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Fig. 1. Comparison of partial response rates (PRR) as a function of the day after the initial treatment of SRS, HypoF-SRT, and
Non-HypoF-SRT for metastatic brain tumors (all patients). SRS showed a significantly better PRR than Non-HypoF-SRT

(p = 00268).
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Fig. 2. Comparison of PRR as a function of the day after the initial treatment of SRS, HypoF-SRT, and Non-HypoF-SRT for
metastatic brain tumors (55Gy < BEDI0 < 65Gy). SRS showed a significantly better PRR than Non-HypoF-SRT (p =
0.0193). )
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Fig. 3. Kaplan-Meier plot of Disease Control Rates (DCR) as a function of the day after the initial treatment of SRS, HypoF-
SRT, and Non-HypoF-SRT for metastatic brain tumors (all patients). SRS showed a significantly better DCR than Non-
HypoF-SRT (p = 0.0077).
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Fig. 4. Kaplan-Meier plot of DCR as a function of the day after the initial treatment of SRS, HypoF-SRT, and HyperF-SRT for
metastatic brain tumors (55Gy < BED10 < 65Gy). SRS showed a significantly better DCR than Non-HypoF-SRT (p =
0.0193).
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