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Dose escalation improves local control



Dose escalation : IMRT
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CyberKnife system can give a homogeneous dose 
distribution using fractionated image-guided 

radiotherapy, resulting in noninvasive fixation even for 
other than cranial lesions



Full body Radiosurgery (SRS) and SBRT

6D Skull Tracking



How is the technology different?

• Advanced interactive robotics (Linac & Couch).

• Real-time imaging.

• Dynamic automated motion tracking.

• Flexible and accurate linac multiple-beam radiation 
delivery.

• Robotic couch for more automated and accurate 
radiation dose delivery.
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Isodose distribution in Cyberknife

Fullar et al, Int J Radiat Oncol Biol Phys. 2008



Hossain et al, Int J Radiat Oncol Biol Phys. 2010





Comparable Late Toxicity



Target Contouring



Target Contouring
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RT options for Prostate Cancer Treatment



Cyberknife Vs Brachytherapy

Fullar et al, Int J Radiat Oncol Biol Phys. 2008



Cyberknife Vs Brachytherapy

Fullar et al, Int J Radiat Oncol Biol Phys. 2008



Cyberknife
Vs 

IMRT

Hossain et al, Int J Radiat Oncol Biol Phys. 2010



Cyberknife Vs IMRT: Rectal dose distribution



CI & HI in different techniques

Hossain et al, Int J Radiat Oncol Biol Phys. 2010





Cyberknife Results for Prostate Cancer

Katz. Technology in Cancer Research and Treatment, 2010



Dose level for prostate 

cancer treatment using   

cyberknife

Levin-Epstein et al. Radiotherapy & Oncology, 2021



Dose level for prostate cancer treatment 
using cyberknife

Levin-Epstein et al. Radiotherapy & Oncology, 2021



Normal Tissue Constraint







Limitations of Cyberknife

• No posterior (under couch) shooting.

• More complex planning

• Long treatment time.

• Significant QA required prior to treatment to ensure that 
the robotic arm acts as expected.



Conclusion
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