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1

Three-dimentional treatment plan 
samples used for proton 

conformal radiation therapy and 
radiosurgery at the medical-

technical center of LNP JINR

 
2

Proton radiosurgery plans for brain metastasis 
with various number of beams

 

3

Conformal 3D-treatment plan of proton radiation 
therapy for giant (100 cm3)  cranio-orbito-facial 

meningioma

 
4

Three-dimentional proton radiosurgery treatment plan 
of large brain arteriovenous malformation. Correlation of 
different diagnostic images (MRI and CT) is presented
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5

Proton dose “bath”

 
6

The smallest and largest 
tumors that have been treated 

by protons

 

7

Realization and verification of Realization and verification of 
proton conformal radiation proton conformal radiation 

therapy planstherapy plans

 
8

240 degrees proton beam:
Superior row – dose distribution at the axial, coronal and sagittal planes.
Inferior row – left - 3D-reconstruction external contour of the head in the mask with the projection of 
coorditate axes, collimator contour, compensating bolus isolines; center – digital reconstructed 
radiograph of the skull with beam shape, target, axes; right – verification skull film made at the time of 
treatment with concomitant exposure by proton beam. Everybody can see exact correspondence of 
treatment plan and real beam and beam location.
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9

Very “tricky” proton beam

 
10

 

Treatment plan for Romanian 
patient

11

 
12

Some results of proton 
radiosurgery and conformal 
radiation therapy in Dubna
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13

Arteriovenous malformations of 
the brain

 
14

Proton radiosurgery of inoperable arterio-venous 
malformation. Patient is 12 y.o. boy.
Left – MRI before treatment;
Center – CT with treatment plan;
Right – MRI 2 years post treatment – almost complete 
disappearance of AVM.

 

15

Complete obliteration of large AVM (29 cc)

 
16

Proton radiosurgery of critically located AVM (10cc)
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17

Протонная «радиохирургия» АВМ левой лобно-теменной области: КТ с планом
облучения (слева), МРТ перед лечением (в центре) и через 12 мес после

лечения – почти полная облитерация патологических сосудов АВМ (справа). 

 
18

Meningiomas

 

19

Протонная конформная фракционированная лучевая терапия
большой менингиомы кавернозного синуса слева: МРТ до и через 2 

года после лечения –значительное уменьшение опухоль

 
20

Петро-кливальная менингиома:  план протонной крупнофракционированной
лучевой терапии слева, МРТ с контрастом до лечения в центре и через 12 мес

после – значительное уменьшение опухоли
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21

МРТ до и 18 мес после конформной протонной лучевой терапии
– субтотальная регрессия гемангиоперицитомы. 

 
22

Brain metastasis

 

23

Proton radiosurgery of brain metastasis of 
ovarian cancer: complete response 3 months 

post treatment

 
24
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25

Proton radiosurgery of the renal-cell carcinoma  
metastasis to the brain: left – MRI before 
treatment; center – CT with proton treatment plan; 
right – 5 months post treatment, 90% reducing of 
the volume, edema disappeared, cerebral ventricle 
released from compression.

 
26

Skull-base chordomas

 

27

Skull base chordoma

 
28

Proton radiation therapy of skull-base chordoma – treatment 
plan, MRI before and 30 m post treatment – complete tumor 

regression
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29

Dubna proton therapy team
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