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PROTON BEAM HAS MAINLY BEEN USED
FOR RADIOSURGERY PURPOSES

• limited treatment days per week

• small field (10 cm circle), passively scattered beam

• stereotactic positioning chair



200 MeV Fixed Horizontal Beam in Proton Vault





PROTON THERAPY TREATMENTS

DIAGNOSIS NUMBER OF PATIENTS
(10 Sep 1993 – 31 March 2008)

Acoustic neuroma 64

Angioma 15

Arteriovenous malformation 81

Brain tumor 60

Craniopharyngioma 14

Eye and orbit tumor 33

Head and neck carcinoma 11

Meningioma 41

Metastasis 33

Paranasal sinus carcinoma 23

Pituitary adenoma 62

Prostate carcinoma 4

Skull base tumor 28

Sundry 31

500



ARTERIOVENOUS MALFORMATIONS



PATIENT CHARACTERISTICS

• Median age = 34 years
• Median volume  = 15.6 cc (1.7 – 110.6)
• Median ICRU reference dose = 20.1 SFE CGyE (18 CGyE =>
   90%)
• Median FU time  = 4.8 years
• Overall obliteration = 52%

- volumes < 14 cc = 75%
- volumes > 14 cc = 46%

• Clinical outcome
- good  53%
- stable 34%







OBLITERATION RATES FOR LARGE
ARTERIOVENOUS MALFORMATIONS

Study <4 cc 4-13.9 cc ≥14 cc <10 cc >10 cc
Miyawake 67% 58% 23%

Pan 25% (>15 cc) 31%

Fabrikant 90%-95% 90%-95% 60%-70%

Friedman 81% 89% (4-10 cc) 69%

Schlienger 70% 51% (4->14 cc)

Nataf 39%

Engenhart 83% 75% (<33.5 cc) 50% (>33.5 cc)

iThemba LABS 75% (<4, 4-13.9 cc) 46% 64% 48%

Hadjipanayis 76% 25%

Lindvall 56% 50%

* Current data from our study





MENINGIOMA



PATIENT
CHARACTERISTICS

• Median age = 53 years ( 3/1  F/M)
• Median volume  = 8.4 cc ( 2.6 - 63)
• Median ICRU reference dose = 21.5 SFE CGyE
   (19 CGyE => 90%)
• Median FU time  = 6.8 years
• Radiological control = 89%
• Clinical improvement = 60%





RADIOSURGERY FOR SKULL BASE MENINGIOMAS



ACOUSTIC NEUROMA



PATIENT CHARACTERISTICS

• Median age = 42 years
• Mean volume  = 7 cc ( 1 – 45.7)
• Median ICRU reference dose = 16.3 SFE
   CGyE ( 14.7 CGyE => 90%)
• Median FU time  = 5.3 years
• Radiological control = 95%
• Hearing preservation = 61%
• Facial nerve preservation = 87%



Local Control
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% Hearing preservation
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CONCLUSION

•  MAINLY RADIOSURGICAL CASES

•  SIMILAR  CLINICAL RESULTS COMPARED TO PHOTON SERIES

•  DESPITE OF TREATING “LARGER” VOLUMES

•  PROTON BEAM IS THEREFORE LIKELY A BETTER RADIOSURGICAL

   MODALITY FOR “LARGE” LESIONS

•  NO CASES OF RADIATION INDUCED TUMORS WERE OBSERVED
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