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| Abstract |

he Cyberknife is an integrated image-guided, frameless radiosurgery system. The physical

component includes a compact 6 MV X-band linear accelerator mounted to the mobile arm
of a robotic manipulator and a real-time imaging system connected to a remote image registra-
tion console. Two orthogonally positioned diagnostic x-ray cameras provide real time images of
the patient’s internal anatomy during treatment. The images are processed automatically to
identify radiographic features, such as skull bone landmarks or implanted fiducials and are then
automatically compared with digitally reconstructed image of the patient's planning CT. In this
processing, the direction of the radiation beam is continuously re-adjusted to reflect any changes
in the patient position. An analysis of the accuracy of the Cyberknife radiosurgery system found
that the machine has a clinically relevant accuracy of 1.0 £ 0.3mm. While clinical results with
intracranial lesions are comparable to frame-based radiosurgical technique using gamma-knife
or linac, recent experiences demonstrate the potential to broadly expand the scope of radio-
surgery to many extracranial sites especially for cancer patients. The major potential benefit of
radiosurgical ablation of malignant tumors are relatively short treatment time in an out-patients
setting combined with better local control of the tumor with minimal risk of side effects. Cyberknife
radiosurgery offers a new and alternative therapeutic modality for the medically inoperable early
cancers, previous irradiated sites, and difficult lesions not amenable to open surgery, as a boost
therapy with surgery or external radiation therapy or for rapid symptom relief of palliative care
patients. While we are encouraged by excellent local control of early clinical experiences of
Cyberknife, we also stressed the importance of long term follow-up results.
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Target volume gross tumor volum gross tumor volume only
+ MICroscopic extension Ao o] o] EA O nlA
Irradiation time within 10min 30 minutes ~ several hours . ! ]:jb} 1ol 54 i
- o= o
Treatment duration 2 weeks ~ 2 months 1 day~1 week A 7123 A7
Fraction number about 10 ~40 fractions about 1~5 fractions Tote] 23 AP oAk
linear accelerator with RS* option =23 olt}, Alo]v]ifo| = HF
Machine general linear accelerator Gamma knife sl o] = N
Cyberknife AR e] TQ T’ A
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Figure 1. The Cyberknife is an integrated image guided, frame- O30 2] RABLELA] HIALA 222 ek A
less radiosurgery system. The physical component AP ool RS AR FEe] Ths stk A
includes a compact 6 MV X-band linear accelerator o]t}

mounted to the mobile arm of a robotic manipulator
and a real-time imaging system.
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Figure 2. Procedures of Cyberknife radiosurgery.
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Real Time Imaging
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Before treatment

Cyberknife RS 5,000cGy/5fx

After treatment

Figure 3. Typical demonstration of medically inoperable early stage non-small cell lung cancer (TINOMO) treated with Cyberknife
radiosurgery. He was 90 years old man having another 2 primary glottic cancer.
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Before RT

After RT

Cyberknife RS 25Gy/5fx

After Cyberknife RS

Figure 4. Thirty four years old young woman was diagnosed with adenoid cystic carcinoma of right. salivary gland. She refused orbital
exenteration of right eye. After combined therapy of external radiation therapy 45Gy and Cyberknife radiosurgery 25Gy, she
gained complete response (CR) and maintained CR for 17 months.
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