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Our radiotherapy facilities 

- 3 linacs for 3DCRT, IMRT and VMAT  

- 1 Tomotherapy 

- 1 Gamma Knife 

- Brachitherapy unit PDR 

- 1 CT with 4D option 



Clinics and chemotherapy 

Inpatient clinic 

Outpatient clinic 

Day hospital 

 

Treated patients per year 

1800 external beam radiotherapy 

  800  chemotherapy 

  200 brachitherapy and radiometabolic 

 

Research projects: 

 

• Development and testing of new detectors for radiotherapy; 

• Project and development of Proton Computed Tomography; 

• Image registration techniques;  

• Multipurposes Phantom for GammaKnife; 

• Deormable and Breathing phantoms;  

• Phase III Trials, translational research and preclinical studies. 

Careggi University - Hospital Florence 
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Inter-Fraction Detector Repeatability 
Intra-Fraction Detector Repeatability 

IQM TESTS 

Every day after  Linac QA acquisition  
(LinaCheck detector)  

Elekta Precise Linac  



Intra- Fraction Detector Repeatability 

IQM TESTS 

10 repeated   measurements 
39:59 total acquisition time 



3 treatments 

IQM TESTS 

Gantry angle = 0°  
50 MU per field  
17 4x4 cm fields  
1 10x10 cm field  

IMRT H&N treatment (modified)  
4 beams  
240°; 320°; 0°; 80°   
10 segments per beam 

IMRT pelvic treatment (modified)  
5 beams 
255°; 315°; 45°; 105°; 180°   
10 segments per beam 

Inter- Fraction Detector Repeatability 



IQM TESTS 

98 repeated   measurements in 30 days  
(3: 5 measurements per  day) 
 
      3:59 +0:01  mean  acquisition time 
 6:36:06  total  acquisition time    

Inter- Fraction Detector Repeatability 



IQM TESTS 

72 repeated   measurements in 21 days  
(1: 4 measurements per  day) 
 
      6:19+1:05   mean acquisition time 
 7:29:28  total  acquisition time    

Inter- Fraction Detector Repeatability 



IQM TESTS 

 
76 repeated   measurements in 30 days  
(1: 4 measurements per  day) 
 
      8:32+1:17   mean acquisition time 
 10:49:16  total  acquisition time    

Inter- Fraction Detector Repeatability 
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IQM TESTS- RESULTS 



Intra- Fraction Detector Repeatability 

3 5 10 

IQM TESTS- RESULTS 
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Intra- Fraction Detector Repeatability 

IQM TESTS- RESULTS 
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IQM TESTS- RESULTS 

Segment positions [cm] 

Spatial response 
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IQM TESTS- RESULTS 



IQM and LINAC output changes vs. time  
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IQM TESTS- RESULTS 
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IQM TESTS- RESULTS 



Inter-Fraction Detector Repeatability 
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IQM TESTS- RESULTS 



Inter-Fraction Detector Repeatability 
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IQM TESTS- RESULTS 

Inter-Fraction Detector Repeatability 
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IQM TESTS- CONCLUSIONS 

Intra - fraction repeatability:  
𝜎

𝑀
 = 0,04% 

Inter - fraction repeatability: 

mean dev.st 
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0,36 

OPTIMAL PERFORMANCES 



IQM TESTS- FUTURE PLAN 

Inducing  errors in:    MU 
       gantry angle 
       collimator angle 
       leaf positions (banck and single leaf) 

Comparison between IQM and MapCheck  

10 IMRT H&N plans 


