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Purpose/Objectives
In case of pulmonary and abdominal tumors that can shift centimeters during the respiratory
cycle, three special techniques basically have been developed to reduce the toxicity allowing
high tumor dose: tracking, gating and diaphragmatic compression. Tracking and gating require
a high degree of patient collaboration, high demands on the LINAC and long treatments times.
In the third one the pressure is independent of tumor location. Why not apply customized
compression geometries without decreasing patient breathing capacity? Why not change the
position of tumors and organs according to our necessities in radiotherapy? We developed a
new procedure and a new device that changes this paradigm.
This study aims to analyze our hypothesis that intrafraction patient setup accuracy and
irradiation time of multidampening SBRT is efficient

VMAT is the most efficient treatment technique.
With the Gating and Tracking systems we renounce to VMAT.

Methods and Materials:
49 patients undergoing three sessions SBRT for medically inoperable stage I lung cancer or
pulmonary metastases were entered on this study. All underwent slow-CT simulation with a
multidampening system. This system combines 8 compression points with different angles,
that provide an enormous amount of degrees of freedom to customize the compression of
each patient and each tumor site.
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The procedure is as follow:
1. A Slow-CT of the patient inside the cradle is acquired without any type of compression and
in free breathing.
2. On the movement blurring and following stereotactic signal, the most appropriate
combination of compressions is decided. We use the coordinates that we can see on the
surface as CT or MR images.
3. A new Slow-CT* is acquired while applying the compression scheme.
4. A third CT is acquired with hold breathing.
5. Organs at risk and tumor must be contoured on the third CT.
6. The third CT and the Slow-CT* are fused. Around the tumor, its movement blurring will be
clearly visible. This is the ITV.
7. We design treatment on the Slow-CT*.
8. In the ConeBeamCT the tumor blurring must not exceed the PTV.
9. Patient is treated on Elekta-Synergy linac.
10. After every treatment we repeat the acquisition IGRT and check the modifications during
treatment
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eXaCradle: SBRT
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Slow CT/CT
Fusion
Scan of a cat moving the arm circularly with a "tumor" in the claw: example of
illustrating the usage

Results:
The mean overall correction values of posttreatment IGRT were:
lateral 1.0±1.3mm,
longitudinal 0.9±1.2mm and
vertical 1.1±1.5mm,
time from star to end irradiation was
7.6±2.0 minutes for 18-20Gy per fraction,
and relative increase in volume between
GTV and ITV was 33.9%.
The MULTIDAMPENING system
has already been patented
Conclusions:
The multidampening SBRT procedure
developed in our institution is efficient in
reducing tumor movements, in
reproducibility of treatment and time of
irradiation.
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