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Tiim Kemik lligi Isinlamasi

Hematolojik maligniteli
(lymphoma veya myeloma)
hastalarda;

» 1TUmor hicrelerini yok etmek

» Kemik 1l1g1 transplantasyonu
onces1 hazirlik rejimi olarak
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+ Tiim Kemik I1igi Isinlamasi icin RapidArc VMAT

(Molumetric Arc Therapy) teknigini uygulamak

+ Planlarin dogrulamasini yapmak
+ Elde edilen sonug¢lar1 sabit gantry a¢ilh IM-TMI|

(Intensity modulated total marrow irradiation) ve
Tomoterapi ile TMI sonugclariyla karsilastirmak



Nateryal ve Maioe

+ 6 hasta secildi

% 512 x 512 piksel ve 3-5
Brillance CT cihaz ile

+» CTV : Bastan mid-femur
konturlandi

« PTV:CTV +3n



» PTV boyu 87-95 cm araliginda
» PTV genisligi 36-46 cm araliginda

» PTV Bas-Boyun, PTV gogiis ve PTV pelvis
bolgeleri olarak 3 kisma ayrildi

+ Bas-boyun ile gogiis kismi C5-C6 servikal vertebra

seviyesinden boltindd

+~ Gogiis ile pelvis bolgesi ise T10-T12 torakal

vertebra seviyesinden bolundu



Table 1. Planning target volume width, height, and volume
Variable Pl P2 P3 P4 P3 Po

PTV (n:m?’_} 6,704 1334 6,467 6,233 6,332
PTV height (cm) 93.0 910 873 870 87.0
PTV width (cm) 448 413 409 4.2 361

Abbreviations: P = patient; §D = standard deviation,

Average

6,740
89.3
424

§D

418
il
b




= Kritik organlar:
akcigerler, beyin,
gozler, oral kavite,
kalp, bobrekler,

karaciger ve bagirsak

m Konturlama suresi
yaklasik 4 saat







= Varian Eclipse Tedavi P

m PRO (Progressive resol
algorithm |

= Her bir plan yak1a§1k*"__ s

m Her bir PTV voliimi igin

Isocenter kullanilmistir

330° lik ark kul anilmugtir |




[k ark: 165 °-195 °

saat yonunun tersi
[kinci ark: 195 °-165 °
saat yonunde

Uciincii ark: 165 °-195 °
saat yonunun tersi
Toplam 2970 °




Sicak-soguk noktalari
ark ile 2cm tist tiste getiri

Kolimator acisi: 90
Bas-Boyun: 10cm x 4(
Gogiis: 12 cm x 40 cm ala

Pelvis: 16 cm m alan b
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MapCheck 2 ve MapPHAN fantom (Sun Nuclear)
Eclipse tedavi planlama sistemi version 8.6
5 cm water equivalent buildup

Fantom Type-S Head Extension (civco) Uzerine
yerlestirildi

= MapCheck application software version 5.0
m Cakisma bolgesi i¢cin pinpoint iyon odasi

[=]

yerlestirildi (0.0125 ¢cm?)
3mm DTA %3 DA kriterinde ¥ analizi yapild:



Fig. 2. RapidArc volumetric arc therapy total mamow irradiaton isodose distnbutions in colorwash: (a) head and neck
axial, (b) chest axial, (c) sagittal, and (d) coronal view. Dose range shown from 6 (blue) to 12 Gy (red).



Table 2. Planning target volume dose

Variable Pl P2 P3 P4 PS5 P6 Average SD

Dagg 1Ly 167 167 107 107 116 117 0.0
D, 142 141 142 144 143 144 143 0.l
Mean dose 128 127 128 129 129 129 128 0.
iDmaximum 158 157 157 158 159 157 158 0.

Abbreviations: D, = radiation dose delivered to n percentage of
the planning target volume; 3D maximum = three-dimensional
global dose maximum; other abbreviations as in Table 1.




Table 3; Median doses for organs at risk

Median dose (Gy)

OAR PI P2 P3 P4 P> P6 Average 5D

Lungs 76 75 68 72 70 72 7.2 0.3
Heart 3l 59 61 49 63 45 3.5 0.7
Kidneys 37 539 48 53 6.1 4.8 3.4 (0.6
Liver 39 58 3537 58 39 6.1 3.9 0.1
Bowels 63 56 356 358 63 58 3.9 0.3
Brain 17 69 69 78 72 78 7.4 0.4
Eyes 37 36 35 63 33 U5 6.0 0.8
Lenses 40 39 39 48 35 47 4.1 0.5
Oral cavity 69 5357 36 75 38 Al 6.1 0.9

Abbreviations: (OAR = organ at nsk: other abbreviations as in
Table 1.
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cececs Brain  cceccc Eyes === Lenses === OralCavity =——PTV

Fig. 3. Average organ at risk and planning target volume (PTV)
dose—volume histograms for 6 patients. (a) Head and neck. (b)
chest, and (c) pelvis.
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Fig. 3. Average organ at risk and planning target volume (PTV)
dose—volume histograms for 6 patients. (a) Head and neck, (b)
chest, and (c) pelvis.
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Table 4. Average D, Dyy, and maximum OAR doses

OAR Maximum (Gy) Dy (Gy) Do (Gy)
Lungs 13.3 11.9 4.7
Heart 12.0 107 4.6
Kidnevys 129 11.4 3.3
Liver 13.5 12.6 3.3
Bowels 13.3 11.4 3.6
Brain 13.7 12.5 3.5
Eves 12.6 11.9 3.2
Lenses 6.3 6.0 3.1
Oral cavity 12.6 11.8 4.0

Abbreviarions: D, = radiation dose delivered to n percentage of
planning target volume: OAR = organ at risk.



Table 5. Comparison of RapidArc VMAT-TMI and fixed
gantry linear accelerator IM-TMI technique

Average median dose (Gy)

Rapid Arc LINAC-based
OAR WMAT-TMI IM-TMI Ihfference® (%)
Lungs 7.2+ 03 T2 4+ 0.4 0.0
Heart 3.5+ 0.7 T3 + 0.7 —24.7
Kidneys 54 4+ 06 24 + 0.5 0.0
Liver 5.9 + 0.1 65 + 0.3 —9.2
Bowels 3539+ 03 65 + 0.2 —9.2
Brain 74 4+ 04 T0 £+ 0.5 3.7
Eves 6.0 + 0.8 30 £+ 0.5 200
Lenses 4.5 + 05 34 + 04 32.4
Oral cavity 6.1 = 09 49 4+ 0.7 24.5

Abbreviations: VMAT = wvolumetric arc therapy:; TMI = total
marrow irradiation; IM = intensity-modulated; OAR = organ at
risk:; LINAC = linear accelerator.

Drata presented as mean =+ standard deviation.

Percentage of volume receiving dose of =12 Gy =93% (12).

* Megatnve values indicate percentage of improvement with Rap-
idArc VMAT technique.



Table 6. Comparison of RapidArc VMAT-TMI and
tomotherapy IM-TMI

Average median dose (Gy)

RapdArc
OAR VMAT-TMI' Tomotherapy Difference™ (%)
Lungs 56 £03 3.9 —3.1
Heart 49 4+ 0.6 6.0 —18.3
Kidneys 3.5 0.7 T.2 —51.4
Liver 4.7 0.2 T.5 —37.3
Bowels 4.6 £0.3 4.8 —4.2
Brain 2.8 04 6.4 —9.4
Eves 3.6 0.2 6.0 —40.0
Lenses 24 +£02 1.7 41.2
Oral cavity 1.7 = 0.1 2.3 —26.1

1 Abbreviations as in Table 5.
y Percentage of planning target volume receiving dose of =12
Gy = 83% (9).

* Negative values indicate percentage of improvement with
Rapid Arc VMAT technique.
Data presented as mean =+ standard deviation.




Table 7. Summary of treatment verification

Plan Point dose difference (%) Points with « <l (%)

H&N —124 £+ 0.7 98.7 08
Chest 250+ 08 98.0 £07
Pelvis 264+ 08 984 +£05

Abbreviation: H&N = head and neck.

Data presented as mean + standard deviation.

Point dose difference measured with 1on chamber and MapCheck
dosimetry with v-analysis criteria (3-mm distance to agreement
and 3%.
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Fig. 4. Screenshot of MapCheck plan analysis demonstrating agreement between measured and planned dose distribu-
tion. QA = quality assurance; DTA = distance to agreement.




= Toplam ortalama ted
(beam on time) |

@ Her ark yaklasik 2 dk

(Dose rate 600 monitor uni
= Toplam monitor ) aze




= Tedavi suresi 45-50 dk dan yaklasik 18 dk azalmistir

= OAR dozlar sabit gantry IMTMI ile
karsilastirildiginda: karaciger ve bagirsaklarda
%9.2, kalp dozunda %24.7 azaldig1 gozlenmistir

@ OAR dozlar1 tomoterapi ile karsilastirildiginda :
akcigerler 1¢in %35.1, gozler i¢cin %40, bobrekler
icin %351.4 azalma gozlenmistir



Rapid Arc V
« Tedavi siresini aza

. Daha iyi  krit
saglamakt

v Klinik o
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