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Abstract 
The radiotherapy aim is to irradiate the patient tumor cells while the doses in healthy 

tissue remains as low as possible. Nevertheless, when high photon energy accelerators are 
used, collateral undesired photon and neutron doses are always implied during the treatments 
and became more important with the new accelerators and techniques as IMRT. To assess 
secondary cancer risk outside the treatment volume as a long-term medical consequence of 
treatments, the total doses received by each patient outside the primary field during his 
treatment must be estimated. To achieve this purpose photon and neutron dose equivalents 
Hp(10) and H*(10)  has been measured in a new Varian 21iX with maximum photon energy 
of 15 MV placed recently in our radiotherapy department. 

Three devices: 1) a neutron dose rate meter BERTHOLD LB 4111 calibrated recently in 
the German PTB laboratory, 2) a calibrated environmental pressurized photon ionization 
chamber (IC) VICTOREEN 450-PI n/s 1020, and 3) a calibrated personal electronic photon 
dosimeter GAMMACOM 4200M, were placed above the treatment couch outside the primary 
field while the Varian 21iX reference test were done. In particular the photon and neutron 
doses in the couch were measured while a water phantom was irradiated during automatic 
beam data acquisition for a 15 MV beam. A complete set of measurements changing field size 
are made. 

These 15 MV results are compared with data measured previously by 
thermoluminescence and bubble dosimeters in the same facility for an Elekta Precise and a 
Siemens KDS both with maximum photon energy of 18 MV. From this the benefits in the 
patient collateral doses of decreasing the maximum treatment photon energy are discussed.   

The patient doses obtained in the Varian 21iX had values that go from 80 to 800 uSv per 
treatment Gray.  

As the Varian 21iX therapy Linac is operated in pulsed mode with short pulse length the 
discussion of the results includes: 

2. The correction of detection time in the moderator neutron detector associated with 
the pulsed neutron field. 

Another important discussion is the correlation between the measured operational quantities 
Hp(10) and H*(10) and protection quantities as organ dose and effective doses in which the 
risk of secondary cancer in patient must be estimated. 
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