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Log-rank test (2005-2007 v 1999-2001): P<.001 Log-rank test (2005-2007 v 1999-2001): P=.1995
T T T T T T T T

T T T
6 12 18 24 30 6 12 18 24 30

Time Since Diagnosis {(months) ) Time Since Diagnosis (months)
No. at risk No. at risk
1898-2001 181 153 125 98 83 1999-2001 79 74 69 =1 51
2002-2004 188 151 116 o4 83 2002-2004 50 45
2005-2007 174 118 76 2005-2007 43 35
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Overall Survival (probability)
QOverall Survival (probability)

Log-rank test (2005-2007 v 1899-2001): P= .0056 Log-rank test (2006-2007 v 1999-2001): P=.21562
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_ Time Since Diagnosis (months) _ Time Since Diagnosis (months)

No. at risk No. at risk

1999-2001 71 86 50 38 30 21 1999-2001 46 29 18 13 1

2002-2004 73 58 41 32 29 2002-2004 39 30 17 12 9

2005-2007 137 121 86 57 36 2005-2007 53 34 21 12 %
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Table 4. Commonly Used SBRT Regimens Figure 1. Schema of Central and Peripheral Locations
Regimen Indications Peripheral tumors are those located = 2 cm in all
3034 Gy x1 Peripheral small (< 2 cm) tumors, > 1 cm from chest wall directions around the proximal bronchial tree.

1520 Gy x 3 Peripheral <5 cm tumors, > 1 cm from chest wall

12-12.5 Gy x 4 | Peripheral tumors, particularly those <1 cm from chest wall

1011 Gy x5 Peripheral tumors, particularly those <1 cm from chest wall
Table 5. Normal Tissue Dose Volume Constraints for SBRT*

OAR 1 Fraction 3 Fractions 4 Fractions 5 Fractions

Spinal 14 Gy 18 Gy 26 Gy 30 Gy
cord (6 Gylfx) (6.5 Gy/fx) {6 Gy/fx)
Esophagus 15.4 Gy 30 Gy 30 Gy 32.5 Gy
(10 Gy/fx) (7.5 Gy/fx) (6.5 Gyifx)
Brachial 17.5 Gy 21 Gy 27.2 Gy 30 Gy
plexus (7 Gylfx) (6.8 Gy/fx) (6 Gy/fx)
Heart/ 22 Gy 30 Gy 34 Gy 35 Gy
pericardium (10 Gy/fx) (8.5 Gy/fx) (7 Gylfx) e 4 /0 L 2
Great 37 Gy 39 Gy 49 Gy 55 Gy g 74 AN N
vessels 13 Gylfx 12.25 Gy/fx 11 Gylfx Defines zone of the
Tracheal 20.2 Gy 30 Gy 34.8 Gy 40 Gy proximal bronchial tree
Large Bronchus (10 Gylfx) (8.7 Gy/fx) (8 Gy/fx)

RiD By 3;]“%" i 3.: .sz g‘;f 3:: g";ﬁ Reprinted with permission © 2008 American Society of
( y/fx) (7.8 Gyltx) (6.5 Gyifx) Clinical Oncology. All nghts reserved. Timmerman R, et al.
Skin 26 Gy 30 Gy 36 Gy 40 Gy J Glin Oncol 24, 2006:4333-4839.

10 Gyffx {9 Gyffx) 8 Gylfx

Stomach 12.4 Gy 27 Gy 30 Gy 35 Gy

9 Gy/fx (7.5 Gylfx) 7 Gyifx

*“The limits are based on a combined consideration of recommendations from ongeing multicenter trials
(RTOG 0617, RTOG 0618, RTOG 0813 and RTOG 0915).

MNote: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCGN believes that the best management of any cancer patient is in a clinical trial. Participation in dinical trials is especially encouraged.

ersion 1.2011, 11/18M0 © Mationa Comprenansie Cancer Network, Ing. 2010, AF rights resesved. The NCCN Guiseines™ and mils lllustration may not b repoducad i1 2ny m Without Mhe eXpress winthan pamEssion of NOCNE.
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Bt i Blats
cal st AT | RTOG 06 i dc
Lungs Total lung Total lung V20 23.9+ 6.1%
V20 <30% vznﬁm MLD 15 £3.6 Gy
Esophagus V55 < 30% Mean <34 Gy; MED 22 + 6.4 Gy
Mean {3'4 Gyr Ca{cuIEtE \.-'E-ﬂ Mean <30 Gy
Heart Whﬂﬂ:E {:-rgarh{am I E{I Gv-::],,l'a Mean <30 Gy
Gy 45 Gy<2/3
40 Gy<100%
Brachial Plexus N/A Max <66 Gy Max <66 Gy
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Table1 Wﬂnﬂﬂm schemes for SBRT for deﬁmuvenduucn of smgel ZNSCI.C

‘Baumann 2009'°  6T%isolineat
: ; 5 ~ PTV periphery e ;
Baumann 2006*' 34 100% isodose at 15-22.5 202.7 133.7 138 88.0%

to 100% at isocenter

Fakiris 20092 2022 < 3 80% isodose 25-27.5 3203 178.1 70 94.3%
includes >95% PTV
Kopek 2008% 15:22.5 Isocenter

iﬁoio zooﬁ‘ ~ Isocenter

0% isodose at

: EGS.G

 75%-90% isodose
at PTV periphery o 2i
 Isocenter; penphew 19

98 7-1233 13 57.1%/100%

60.0%/94.0%

- 80% isodose
- Isocenter
~ 80% isodose at

5.0%
97.0%

: i PTV periphery !
Le 2006°' 15-30. 1 Median IDL 72%  20.8-41.7  713-1854 46.1-824 20  43.0%/92.3%
Ng 2008* 12-18 34 85%-90% isodose  13.7-20.6  191.1 130.7 20 95.0%
includes >95% PTV e
Xia 20067 5 5 50% isodose 10 2162 994
- il includes >95% PTV el T
90% isodose at 149.3 !
~ CTV periphery : i
60% isodose at 1B3.5. | = 130
i - PTV periphery i L
i - 75%-80% isodose 1309.6
ntP'l‘Vpcnphery s
or covering at least
e 95% of PTV 2
1020 34 85% isodose 11.823.5 1493
et et covering 95% PTV B i
- Isocenter 30 346
95%PTVcovered 20 1995
% PTV isodose ~ 9.4-25 2274
80%isodoseline 25 976
65%-80% isodose ~ 9.2-32.5 175.5

at PTV periphery

BED, biological effective dose; LQ, linear quadratic; NSCLC, non-small cell lung cancer; PTV, planning ta'r'g'effvdll'lmeixs
radiation therapy; USC, universal survival curve.
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PTVDVHs(PBvs. AAA), 18 MV

PB: mean=70.5Gy

AAA:mean =64.7 Gy

Diff.in min. PTVdose=16% oo The report does not recommend any particular

ralue of V in Dy for a prescription. However, the
median absorbed dose, Dy, «, 15 likely to be a good
measure of a typical absorbed dose in a relatively
homogeneously irradiated tumor.

Relative volurme (%)

PTV DVHs(PBvs. AAA), 6 MV |
PB: mean == 70'2 Gy y Ihnarh:; danm (Gy)
AM: mean = GS'QGV \ . Figure , Schematic representation of DVHs resulting from

| two different approaches to prescribing. The dashed line is the

Diff. i'n mi’n. PTVdQSE - 11% ‘ DVH of a J r-r-mm.:-m 1h:IT‘ ]-l-'l.“! been plr'r.ﬁ:w‘rr:il'u.'-rl so that Il"RrIr
Reference Point r ved 60 Gy. The solid curve shows the DVH

| il the physician preseribes 60 Gy to Dys o instead. In many

enses, the median absorbed dose Deo o 15 assumed to I'IIT’I‘t:‘h;NlTHI
to the ICRU R ence Point dose. The difference in all
absorbed-dose metrics for the tumor for the two prescriptions is
significant, differing by n common ratio of Dyy o/ Dys «. When
comparing treatments reported 1:~_-|.i1u.: these two appr wches, it is
thug important to compare the numerical values and avoid
introducing a svstematie difference,
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cranial-caudal (cm)

F ’ ’ ’ _20.1
-69.9 -69.4 -68.9 -68.4 -67.9 -67.4
88% 75%
t=3 45¢
t=4.04s = 2,2mm/ s _
Czas spedzony przez guz w tej
| | S | fazie 2.3s
0% \ 69% 5 0 / 203
t=0s t=3.17s o
srodek
geometryczny 3
V = -16,2mm/s famplitudy) z
- ;
-205 2
60% \ V=1, 1mm/is %
2
Czas spedzony przez guz w tej 20% A
fazie 2.3s
13% srodek wazony
5 0 0/ t=0.60s (czaserm) amplitudy 50%
0 V= -1, Cmm/s \ t=2.30s
0 s -20.7
259 /=0, 8immls
t=115s 33%
. V=21, lmmis t=1 '525

Histereza ruchomosci guza pacjentki DCO z nowotworem dolnej czesci ptuca z amplituda drgan guza
wynoszaca 1,5cm. Srodek geometryczny definiowany jako $rednie potozenie guza, srednia z 8
sekwencji CT, dzieli histereze na dwie réwne czesci zarowno w kierunku CC jak i AP z&@wzgledu na
droge (w mm) przebytg przez guz, srednie potoznie w czasie (tréjkat) dzieli histerez¢ na dwie rowne
cze¢sci ze wzgledu na czas przebywania guza w poszczegolnych jej czesciach. Mozna znalez¢ na
histerezie dwa punkty najblizsze $redniej pozycji w czasie ktére wyznaczajg TK (tj. 20% i 60%) bedace
najwierniejszym odzwierciedleniem tejze sredniej pozycji w czasie, ktora nie istniej fizycznie (punkt nie
znajduje sie na histerezie ruchomosci). Wyznaczajac Mid-Vent skan mozna planowa¢ stosujac koncept
redukujacy margines wokét guza.
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Field ID

CBCT
TP

Technique

STATICH
STATICA
STA

STATIC
STATIC
STATICH
STATICA
STA

STATIC
STATICH

Machine/Energy
CL-P - 6X
P - 6X
- 6X
- 6X

CL-P-6X

MLC

Static
Static
Static
Static
Stat

Static
Static
Static
Static

Field Weight

Scale

Varian [EC
Varian [EC
Varian IEC
Varian IEC
Varian IEC
Varian [EC
Varian [EC
Varian IEC
Varian IEC
Varian IEC

Gantry Rin
[deg]

Coll Rtn

[deg]

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Couch Rin

[deg]

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Wedge

MNone
MNone
MNone
Mone
MNone
MNone
MNone
MNone
Mone
MNone

2714
2480
1.851
1.818




Technika konformalna vs Rapid Arc
Realizacja techniki konformalnej

pacjent nr 1 — max amplituda

Total 1740MU
S min 50 sek




Increase Treatment Time by X 6.3 (16%6 Duty Cycle)

Inspiration: 4.3 sec. | ~ N Scale =~ |
| 5 cm -
™ 4 | [ Auto Scale
A 40% 1652 A | — Gated Motion
| 13.3 mm
—— T |
- | -
e
o
.--r *,
SEFTTY] FERARAS : Beam Enabled
Expiration: 7.9 sec. | [ Beam Hold

Breathing Period: 12.3 sec. ! ! ! ! 1 ! 1 ! ! 1 ' ' 1 1 1 ] 1 1
0:55 1:00 1:05

Total 1740MU

Czas ekspozycji Gating




Technika konformalna vs Rapid Arc
Realizacja techniki Rapid Arc - dwa tuki

pacjent nr 1 — max amplituda

Total 2500 MU

DR 600 MU/ min
Czas ekspozycji m




Technika konformalna vs Rapid Arc
Weryfikacja

Weryfikacja m
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Patient Name|

Patient 102 |

Calculation Mame: RAPIDGNRC

comments:

Frescription Name

Frescribed Dose (c&y)

Diose Per Treatment (CGy)

Num Fractions

PhotonRx_1

FE00.0
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Beam Description
b
Boam ID: 2T-Z
Calc PE RC
Dse Par Treak.: 0 oGy
Iso, @ Cak Pt 89.1%
RTP Dose @ Calc: 76.4 oGy
wedge Fackor: 1,000
b o bl 1
15F: 1.034
Primary x OAF: 0,288
Scatber: 0.062
Inhome. Corr; 0,987
Cal, Factor; 1H9 ——
Dose Per MU 0,374 =—
ML 209,67
Flar MU: 20682
Percent Diff; 0.5%

Accelerabor: CL-ZIELONY
Energy: 63

Beam Description

1

Gantry: 95 CCW bo 255

Colim.; 330 Couch; 0O
5500 8446 Gvag. Depth:
S0 @ Inod 3,17 e e
EqQ. 5q.: 8,494 LR
Murnbss of Conbrol Points:

Beam ID: IT-Z
s PE: RO
Dose Per Treak.: 112 eGy
Iso. @ Calc PE: 69.1%

RTP Dose @@ Calo: 99,9 o5y

Wedge Factor:
ac
I5F:
Frimary x« GAF:
Scather:
Inhoma, Corr:
Cal, Fackar!
Dose Per MU
M 308,59
Plan MU; 317.06

Pescent OFf; -2.7%

Acosberabor: CL-ZIELONY
Energy: 63
Gankry: 181 W ko 179
Colim.; 20 Couch: 0
S50 B5.22 &vg. Depth
S5O Itol 50,94 e 10 smw 15
EqQ. 50.: 5.44 ARG 2
Murnber of Conbrol Points:
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* Przyktad 3D vs Rapid Arc w technice SIB
 Normalizacja 70-60 Gy w 35 frakcjach
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