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CyberKnife for the Treatment of Nonmetastatic Prostate
Cancer: Preliminary Results
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Purpose: Herein is reported our initial experience of the CyberKnife to
show its safety and feasibility as a treatment modality for non-metastatic
prostate cancer.

Materials and Methods: Twenty patients, with biopsy-proven prostate
cancers, were recruited into a phase I clinical trial using the CyberKnife.
The distribution of clinical risks, as assessed using the ASTRO criteria,
was as follows: low (4), intermediate (5) and high (11). The mean age and
follow up of the patients were 71.4 years and 15 months, respectively.
The patients received 7.5-9Gy of radiation in a single fraction for 4-5 days.
The total radiation dose to the prostate was 34-37.5Gy, which approximates
to 86.4Gy in 2Gy fractions. The rectal and bladder acute toxicities were
graded using the criteria of the Radiation Therapy Oncology Group (RTOG).
The results of acute toxicities were compared to those of the historical
control, which had been treated with conventional four field box tech-
niques (received median dose 70.2Gy). The prostate-specific antigen (PSA)-
based short-term efficacy was described.

Results: The acute rectal toxicity scores were 0, 1 and 2 in 13, 5, and 2
patients, respectively. The acute bladder toxicity scores were 0, 1 and 2
in 16, 3 and 1 patient, respectively. No grade 3 or 4 acute toxicity was
noted. These figures contrast sharply with those found for the historical
control. All toxicities spontaneously subsided within 3 months after treat-
ment. Continuous PSA reduction was noted in all patients, and no PSA
failure was noted during the follow up period.

Conclusions: Our data show the feasibility of the CyberKnife in terms
of its efficacy and acute toxicity. Moreover, the capability of using a
hypo-fractionation schedule lead to marked improvement in patient con-
venience, with substantial resource savings. (Korean J Urol 2006,47:1172-
1177)
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Fig. 1. CyberKnife component orientation.
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Table 1. Clinical characteristics of the 20 consecutive prostate cancer patients treated with the CyberKnifeTM
Case Age Pre-treatment Gleason Clinical Prognostic PSA (1 PSA (3 PSA (6
number (years) PSA (ng/ml) score stage groups* month after  month after month after
treatment) treatment) treatment)
Non-treatment group
1 70 7.5 3+3 2a Low 5.1 3.1 1.2
2 79 54 3+3 lc Low 0 0 0
3 68 7.7 2+2 Ic Low 6.6 4.5 3.8
4 78 1.7 3+3 2a Low 0.1 0.1 0.1
5 73 14.95 2+2 2a Intermediate 0.022 0.02 0.004
6 74 11.98 2+2 2a Intermediate 1.7 0.902 0.259
7 65 11 343 lc Intermediate 4.8 1 0.69
8 71 19.57 4+3 lc Intermediate 0.2 0.2 0.2
9 75 10.5 4+3 Ic Intermediate 1.5 0.5 0.2
Hormonal treatment group
10 76 4 4+4 2a High 3.8 2.6 1.5
11 76 29.96 1+1 2a High 1.3 0.3 0.1
12 77 19.61 4+5 3a High 8.4 0.29 0.43
13 70 115 4+4 3a High 0.1 0.1 0.1
14 66 40.92 2+2 2c High 36.63 4 0.32
15 75 78.6 4+3 lc High 3.6 0.2 0
16 69 3.6 3+3 2b High 0.1 0.1 0.1
17 75 20.6 4+4 3b High 0.07 0.02 0.02
18 65 7.5 4+3 2c High 0.2 0.2 0.2
19 67 62.7 4+4 2c High 0.15 0.15 0.15
20 52 325 4+4 Ic High 0.59 0.11 0.11

*low-risk: stage Tlc, T2a and PSA level <10ng/ml and Gleason score <6, intermediate-risk: stage T2b or Gleason score of 7 or PSA
level >10 and <20ng/ml, high-risk: stage T2c or PSA level >20ng/ml or Gleason score >8. PSA: prostate-specific antigen
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Table 2. Comparison of the acute toxicity with that of the his-
torical control

Grade
Acute toxicity
0 1 2 3

Gastrointestinal

Control 735%) 63B0%) 525%) 2(10%)

CyberKnife 13(65%) 5(25%) 2(10%) O
Genitourinary

Control 525%) 7035%) 525%) 3(15%)

CyberKnife 16 (80%) 3(15%) 1(5%) 0

berKnife X| & & A #Z7]|7F EQF PSAE A &EH o2 7+

A
geslglom AshehE k-2 wkAistA] Eokel. CyberKnife
ak AegRk2- 9w o) Sk (AT 48 TIPS 5H)
A= X5 670Y ¥ ¥ PSA7} 0.7ng/ml (0-3.8) & Fha-
At} (Table 1).
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