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SBRT Lung
Protocols

W~ 30 irradiations of lung phantom
Y Evaluate dose/DTA from TLD and film data

< 5% at center / 5 mm at all sides of target
W Analysis neglects variation across target

< Plan to include evaluation of dose across target
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Analysis

@ Ten irradiations at institutions using
Convolution/Superposition systems
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Film results: a
Film profiles through the center of the target were scaled to TLO dose values. The results are plotted R v e R et
with do=e information taken from the computer-generated izodose distrubution provided by the [
in=titution. The displacement between the measured dose gradient and the institution's calculated dose
gradient has been determined on each side of the target, For each plane. The displacement was
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TLD Results: FaqeZof 3 Profile 2 Faqo3of 3
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Plan results: g . T
The treatment plan that was not corrected For heterogeneities met the following criteria: '*'1.'.___/ a .
At least 953 of the PTW received 20 Gy,
At least 933 of the PTY received 12 Gy,
The dose at 2 em radial distance from the PTY did not emeesd 11.7 Gy,
Film results: N
Film profiles through the center of the target were scaled to TLO doze values, The results are plotted s 5 _'L 3 -2 | o 1 | 2 L 5 .
with do=e infarmation taken from the computer-generated izodosze distrubution provided by the Distance (cmi
inztitution. The displacement between the measured dose gradient and the institution's caleulated
dose gradient has been determined on each side of the target, for each plane. The displacement was ke b ke —EC e en — R
measured at three levels and averaged. The upper bound For acceptable agreement is & mm.
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Plan results: :! &
The treatment plan that was not corrected bor heterogeneities met the following criteria: B i T
Ak least 355 of the PTY received 20 Gy.
At least 393 of the PTV received 18 Gy. PTV
The dose at 2 cm radial distance from the PTY did not exceed 1.7 Gy,
Film results:
Film profiles through the center of the target were scaled to TLOD dose values, The results are plotted ) —* . X
with dose informeation taken from the computer-generated isodose distrubution prowvided by the ' . - * . # Divtance fem} . * N .
inztitution. The displacement between the measured dose gradient and the institution's calculated
doze gradient has been determined on each side of the target, For each plane. The displacement was bR e + ek T ARC Amrasm T wicim Regeaien
meazured at three levels and averaged. The upper bound For acceptable agreement is 5 mm.
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Film results: = —t s
Film profiles thraugh the center of the target were scaled to TLO dose values. The results are plotted . 'J_,,.- - e
with doze information taken from the computer-generated isodose distrubution proyvided by the
inztitution. The displacement between the measured dose gradient and the institution's calculated FTY
dose gradient has been determined on each side of the target, for each plane, The displacement was
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TLD Results: FaqeZof ¥ Frofile & Faqe3of3
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Plan results: S
The treatment plan that was not corrected for heterogeneities met the following criteria: h — .,
Ak least 355 of the PTY received 20 Gy. :
At least 39% of the PTY received 18 Gy. FTV
The dose at 2 cm radial distance from the PTY did not exceed 1.7 Gy,
Film results: o
Film profiles through the center of the target were szaled to TLO doge values. The results are plotted £ = . = _1 M 1 2 3 N M &
with dose inFormation taken from the computer-generated isodose distrubution prosided by the Distance (cmy
institution. The displacement between the measured dose gradient and the institution's calculated
dosze gradient haz been determined on each side of the target, For each plane. The displacement was e i o =
measured at three levels and averaged. The upper bound For acceptable agreement is & mm.
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TLD Hesults: Faqc2of 3 Frofile 2 Faqe2of 3
Location =titution reported dozes [GILO Dose [Giyleasureddinstitutio Anterior Posterior Profile
FTy TLO =up 255 259 1.01 Fartorior PR
FTv _TLO inf 25.9 262 1.01 Becraac Bucraqe
dirplazement o ‘.’:ﬂ_‘\ dirplazement
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Lo ation stitution reported doses [GILO Dose [Gy Acceptability [(Gy)] dmm “Imm
HEART _TLO 2.1k 212 0.30 - 3.94 Frorcribod O
CORD_TLO 2.249 247 0BG - 4.29 E
" The RPC 73 criterion is quoted a= a percentage of the prescribed dose and not a5 3 local point comparison <
i
Flan results: a R EEy + +LEEEE CEEETPEE EPEETEE PR TR E P
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The treatment plan that was not carrected for heterogeneities met the Fallowing criteria: T =,
At least 953 of the PTY received 20 Gy, - - T )
At least 895 of the PTV received 18 Gy, P FTY¥
The do=e at 2 cmradial distance from the PTY did not exceed 1.7 Gy, buk result marginal on
certain profiles
Film results:
Film pratiles through the center of the target were scaled to TLO dose walues. The results are plotied 7 % B 4 3 2 o4 0 1z x4 s %3
with dose information taken from the computer-generated izodose distrubution provided by the Dirtancs [cm)
inztitution. The displacement between the meazuped dose gradient and the institution's calculated
doze gradient has been determined on each side of the target, for each plane, The displacement was + FRFCFilm +  Inrtitutionualuer  —— FFGroqrosrion —— Inrt. reqracrion
meazured at three levels and averaged. The upper bound for acceptable agreement is 5 mm.
Profile 1
Frofile 3
Right Left Profile
Superior Inferior Profile
LeFE Fiqht
&
di.rp-r:-:r:r:.:-nt i Aueraqe InFerior kuparinr
Leferide: JI;?I'::#T:#.M . Aueraqe | Averaqe
-Tmm Iﬂl:l bride: -dl.rp-ld.«:a-rr\:a-n.t " II dirplazement
mm Inferiorride: Superiorride:
FrerzribedD o mm =imm
: - Frerzribad D
£ H
& -
= L]
__________________________ i
= Ma.- &2 r-----------pf-------=---=--q------------A¥}--"-"---r-----
3
-
b AR PTT
-7 -5 -5 -4 - -z -1 0 1 E k3 d 5 [ T o A " 1 Z # 4 5 B T
Dirtanca [cm] Dirtancs [cm])
T 1




Convolution - 10104

2 - | = | - | ' | - e o - ] | - B | w o ] |
TLO Results: Faqe 2ok 3 Profile 2 Faqe 3of 3
Lozatian stitution reported dases (GILO Dazse [Gyleasuradiinstittio Anterior Fosterior Profile
PTV _TLO =up £.87 E.24 1.00 - ; ; -
- Forterior ' ' Antorior
PTY TLO inf 587 E.82 0.99 | 1
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i ]
HEART_TLO I 055 0,03 - 1.04 - —
CORDO TLO 0.97 0.94 046 - 142 E . :
*The RFC T criterion ir quoked ar a per<entaqe of the prercribed dore and not ar alozal poink compariron ":' : 4 :
Plan results: § | o _y*’! _________________________________ e
The instructions require that the treatment plan that was not correcked For hekerogeneitics meet the Following a e ** : ' P
criteria: ! 1 1
At leask 355 of the FTY receives 5.0 Gy, Tour sncorrected plan shows 73X of the PTY received ; o :
6.0 Gy. ! !
) ) ) ! PTY 1
A ezt 33X of the PTY reccives 5.4 Gu, Vour uncorrected plan mesks thiz requirement, ! !
The daze at 2 cmoradial distance from the PTY does nok exceed 5.5 Go. There i a2 poist on the Left-Riakt 1 i
- 1 1
Film results: T + . . } T T + T
Film profiles through the center of the target were scaled to TLO dose walues, The results are plotted " 5 -4 .z = 4 o i z x 4 5 "
with do=e information taken from the computer-generated isodose distrubution provided by the Dirtamcs [cm])
institution. The displacement between the measured dose gradient and the institution's calculated
daoze gradient has been determined on each side of the target, for each plane. The displacement was + FRFCFilm & Inrtovaluer zorrection o s RF G Rogrerrion s Inrticution Feqreerio
meazured ak three levels and averaged. The upper bound for acceptable agreement is & mm.
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TLD Results: FaqeZnof3 Profile 2 Faqe3nf3
Loation stitution reported doses [GILO Dose [Gleasurediinstituticd Anterior Posterior Profile
FTY _TLO =up 2n.497 093 : : Eriorior
FTV _TLO int 2n77 034 arteriar : :
Aueraqe + 44 Auveraqe
dirplazement - dirplacement
Liac:ation stitution reported doses [GLO Oos=e [GyY Acceptability [Gy) Farteriorrids: . Bnkorinrrids:
HEART_TLD A 200 - 550 g —— 2 o
CORD_TLO zan 1G-E7E E ‘ !
" The RPC 72 criteria is quaoted a= a percentage of the prescribed dose and not 2 alocal point comparisan ¥ !
i :
Plan results: & R S s It Rt \ _____ R
The treatment plan that was nok corrected for heterogenaities met the Following criteria: s '*u‘ T
A least 955 of the PTY received 20 Gy Lt + m
At least 992 of the PTY received 12 Gy, ot ' PTY ) .
The dase at 2 cm radial distance from the PTY did not exceed 1.7 Gy : :
Film results: . ; . . ; .
Film profiles through the center of the target were zcaled to TLD dose values. The results are plotted . 5 4 " " 4 o 1 : - 4 5
with do=e information taken from the computer-generated isodose distrubution provided by the Dirtancs [cm]
institution. The displacement between the measured dose gradient and the institution's calculated
doze gradient has been determined on each side of the target, For each plane. The displacement was + FFCFilm . ITCan ——FFCRoqrorion —— Irrtitutinn Feoqrorrion
meazured at three levels and ayeraged. The upper bound For acceptable agreement is 5 mm.
Frofile 1
FProfile 3
Right Left Profile
Superior Inferior Profile
LeFe : Fiight
Auerage : T Aucrage InfFariar . I51\.|p|:-ri|:|r
dirplazement 1 Y h-_*l.,. dirplazement ! :
LeFrride: , * Fiightride: Perags L e Aueraqe
Smm : : Emm dln.r:l-u.-:orn::nl: +"‘ *s dirplazement
- Frercribed O : f - L . SUP‘:::::"&"‘:
E E o F‘ru-:ril\--i-dl:l N E
§ : = - :
- 1 1
B r------------ }; - - g i : :
Llian o ‘1+\. & g 777" Iy N
- / PTY ! - : .f j P ! 1’ :
: S o] B B W
T 1) 4 3 -2 1 o H £ d 5 k T R T T B ] 1z x4 & 5 T

13



Convolution - 35

K Forrnula Bar || Mo ] | a] [ P | @ [ R | s | T [ uwu [ v [ W | #® [ ¥ |
TLO Results: — Faqe Enf X Profile 2 FaqeInfl
Location stitution reported doses [GILD Dose [Gyleazurediinstitutio Anterior Posterior Profile
FT4 TLO zup 23.39 2z 0.94 . . . .
FTY TLO. inf 23.28 213 0.34 Farterior 1 Anerior
Ausraqe Ausraqe
| e N dirplazemant dirplazement
Lo ation stitution reported dozes [GILO Dose [GyY Acceptability [Gy)] Fartoriarside: ﬁ#_'::ﬂ' Ankoriarride:
HEART_TLD 3 B DE&-3.75 . - 2 LI
CORC_TLO 224 2.22 213520 W | FroveribedD
" The RFC 7 criteria is quoted as a percentage of the prescribed dose and not as a local point comparison 2 !
. 1
Plan results: nI - et iMoo :
The treatment plan that was not corrected for heterogeneities met the fallowing criteria: = e + T
Al least 953 of the PTY received 20 Gy, A # : : .
Ak least 393 of the PTY received 18 Gy, ] ' PTY ' +
The dose at 2 om radial distance from the PTY did not exceed 1.7 Gy, except on the Falfp * . .
Film results: . ' . . | . . ' .
Film profiles through the center of the target were szaled to TLOD dose walues. The results are plotted " . - = = A o 1 : 3 4 5 .
with do=e information taken from the computer-generated isodose distrubution provided by the Dirtancs [cm)
institution. The displacement between the measured dose gradient and the institution's calculated
doze gradient has been determined on each side of the target, For each plane. The displacement was + FRPGFilm +  Institution valuer s FFGFoqrorrion s Inrtitution Fieqronrion
measured at three levels and averaged. The upper bound for acceptable agreement i= & mm.
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TLD Results: FaqcEof ¥ Frofile & FaqeZof 3
Loation stitution reported doses [GFLO Doze [Gyleasuredinstitutic Anterior Posterior Frofile
FTY TLO sup 24.51 220 .30 Fartoriar ' : Antoriar
PTV_TLO inf 2434 214 040 Eo— ' [ Averane
dirplazement : PPN . : dirplazement
Forteriorride: |1 - V| Ankeriorride:
Location stitution reported doses [GFLO Dase [Gy Acceptabilitg [Gy)] tz mm \ str b * : t'3mm
HEART _TLO 253 3.6E 0ES- 376 m | FrocaribedD : E
CORD_TLD 184 2.2z 213-520 . ' !
" The RPC 7 criteria is quoted as a percentage of the prescribed dose and not as alocal point comparison 5 ! !
: 1 1
Plan results: a ot '! ------------------------
The treatment plan that was not cormected For heterogensities met the Following criteria: &*f
At least 955 of the PTY received 20 Gy w’? :
At least 3933 of the PTV received 123 Gy, bﬂﬁ'ﬂ+ . PTY
The dosze at 2 cmradial distance from the PTY did not exceed 117 Gy, * ,
Film results: + ; . . . :
Film profiles through the center of the target were szaled bo TLO do=e values, The results are plotted . -5 4 - -z - o 1 z 4 5 .
with do=e information taken from the computer-generated izodose distrubution provided by the Dirtance [cm]
institution. The displacement between the measured dose gradient and the institution's calculated
doze gradient has been determined on each zide of the target, for each plane. The displacement was + FRFCFilm +  Inrkocorreckionnff s Inek. corrsction ones PG Fieqrorrion s—Inrtitkion Feqreerio
meazured at three levels and averaged. The upper bound For acceptable agreement iz 5 mm.
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L] 1 1
i i : !
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1] K L [ W [ W [ o g [ R [ s [ 1t [ uw [ v [ w [ w [ ¥
Location stitution reported doses [GLD Dose [Gipleazurediinstitutic Anterior Posterior Profile
FT¥ _TLO_sup 267 262 033 ——— : : PR
PTY TLO inf ZRE 263 .93 rv— : v R : ro—
dirplazement : ++ R : dirplazemen
Lowzaticn stitution reported doses [GILO Dose [Gy Scceptabiling (Gy)] j::t:rr:; ' H é\ : ﬁm:_ri“
HEART_TLO 330 328 144 - 512 = [ FrereribodD | f
CORC_TLO 182 152 0-342 @ :
" The RPC T3 criterion is quoted as a percentage of the prescribed dose and not as a local point comparison ': !
L] 1
Plan results: |:|n '
= The treatment plan that was not corrected for heterogeneities met the following criteria:
=g D least 853 of the PTY received 20 Gy.
At least 39% of the PTY received 18 Gy.
The dosze at 2 cm radial distance from the PTY did not exceed 1.7 Gy,
Film results:

Film profiles through the center of the target were szaled to TLO doge values. The results are plotted

with dose information taken from the computer-generated isodose distrubution provided by the

institution. The displacement between the measured dose gradient and the institution's calculated
doze gradient has been determined on each side of the target, For each plane, The displacement was

measured at three levels and averaged. The upper bound For acceptable agreement is & mm.

=¥ -z

-1 0 1 z
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LaFe Fiiqhr
Auerage *+'“‘++ L T Aucraqe
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w
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1
1
1
1
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-k
Distance [cm)
+ FRFCFilm +  Irreikution valuer s F;F C Fizqrerrion s | rrkikukion Fiegresrion
Profile 3
Superior Inferior Profile
InFariar : . Fan :5upn-r|ur
Bucraqe ++++ R Frietrr * Aucraqe
dirplacement k * dirplacement
Inferiorride: Superiorride:
Emm r 1mm
- F‘rw-:rib-%d n} !
s 1
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L] 1 1
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' !
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L [ oM ] M | s | 17 [ uw [ v [ w [ ® [ v |
TLDO Results: FaqeZnf3 Profile 2 FaqeZnf3
. - L Anterior Posterior Profile
Lo ation stitution reported doses [GILO Dose [Gyleasurediinstitutic
TLD in superior PTY 2r3 2E.E5 0.3z Fartoriar ' ' Antoriar
TLO in infericr PTY 272 26.49 0.7 Aueraze |, T L V[ Averaae
dirplazement : * : dirplazement
Farteriorride: i * 1 | Anteriorride:
Location stitution reported doses [GFLD Dose [Gy dmm |, ‘ : 1mm
1 1
TLO in heart 3.30 354 - | FroreribodD | .
TLO in cord 350 274 i ! !
":' 1 1
1 1
I Diam : !
Film results: 8 T
1
LY
Film profiles through the center of the target were scaled to TLO dose values, The results are plotted T | ?'\w,
- . - - . . . * 1 1
with doze infarmation taken from the computer-generated isodose distrubution provided by the o Y ! +
. . . - . . . . N *
institution. The displacement between the measured do=ze gradient and the institution’s calculated o . H
. . . . - *
daose gradient has been determined on each zide of the target, for each plane. The displacement was . . +
-
measured at three levels and averaged. ! ! 1
The "Prescription Dose” is 205Gy, "Deem” is the makimun dose 2em from PTY in any direction - 5 _4 = M “ . . . : 4 c ‘
Dirtancs [£m])
Profile 1
+ FRFCFilm + ITGon s Fi P Fic qresrion s |rur ik ukion Ficqrerrion
Right Left Profile
* Lokt : Fiqht Profile 3
Aucragqe : K Aucragqe _ _ -
dirplacomen . dirplacement Superior Inferior Profile
x : Fiqhtaido:
LeFerida: : Emm T T
Inferior 1 1Zuperiar
Frercribed D L L
- Aucraqe Ausraqe
B dirplazemen ottt e, dasrig ] sariagaarttt dirplacement
': 3 ﬁ Superiorride:
H Inferiarside: -k mm
L I e o Bl nininileietilil el ottt - T
™ 1
i ] B [FreczribMD B
+ gt 1 h ‘K\ - |
i ! : 3 t ' Plok ar
+ ! PTY ! H i ' lintelb ik
+ 1 1 * -] !
* 1 1 + 1
+ 1 ] A [ R Bl Rl
* 1 1 - 1 .:
R S — — : —— :
7 1 5 i -1 i - 1 1 - 1 L] H B : FTY
Dirtancs [cm] :
+ FRFCGFilm + ITCaon s FiF'C: R qrerrion e |rurkikution R qrerrion ) ) v

Dirtancs [cm]
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PB - 10877

J | K L | M| M | [u] | P | @ | R | 5 | T ooy oW W
TLD Results: Faqc Zof 3 Frofile 2 Faqe3of 3
Laation stitution reported doses [GILO Daose [Gyleazurediinstitutio
FTY _TLO =up 7R 267 0.7 F——— : PR
FPTV _TLO inf ZTE 266 0.7 : :
ueraqe 1 Averaqe
:i.rph-.:d-rn.d-;':. : dirplacement
Location stitution reported doses [GILD Dase [Gy Acceptability [Gy) m:rr'::' = ' "'““‘:“”““
HEART TLO 055 057 0-244 = | Froreribedm j
CORD _TLO 224 217 030 - 4.04 5 .
" The RFC T3 criterion is quoted as a percentage of the prescribed dose and not as a local point comparison < '
i |
Plan results: & o ~Ypgpr oo
The treatment plan that was not corrected for heterogeneities met the following criteria: *;mmw"'" "
A least 365 of the PTY received 20 Gy. o ' !
Ak least 995 of the PTY received 18 Gy, ! PTY !
The dose at 2 emradial distance from the PTY did not excesd 11.7 Gy. ' '
Film results- ' ; ' .
Film profiles through the center of the barget were scaled to TLO dose values, The results are plotted - 5 4 -z -z - 0 i z z 4 5 .
with do=e information taken from the computer-generated isodose distrubution provided by the Dirtamcs [cm)
institution. The displacement between the measured dose gradient and the institution's ¢alculated
doze gradient has been determined on each side of the target, For each plane. The dizplacement was + FRFGFilm +  Inrtivutionwaluer === FF&Reqroerion ===lInrtitution Fieqrerrion
meazured at three levels and averaged. The upper bound for acceptable agreement is 5 mm.
Frofile 1
Profile 3
Right Left Profile
. Superior Inferior Profile
LeFe : : Fight
" ' Pt R | I | & |
weraqe ! +¥ + ! werage : : : uperior
dirplacement : \. "‘" : : ! o ; . InF;rlnr _ Sup
Lefride: ' Series "Institution values" Point "1,03 _M;’::;:M _ﬁrp;’::;:m
Fmm : |:1 .|:|3, 2?.8?:' Inferiorride: Superiorride:
Freseribed D : Zmm =Zmm
2 - - '
n ! [ F‘rucribédl:l
' 1 a
; = §
a 'I:E.'."""':' g
e

-d =% -2 -1 n 1

Dirtancs [cm]

B - -1 0 1 S 3 ]
Dirtancs [tm])
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J ] K L [ M | [ s [ 1 | o [ % [ w T
TLD Results: FaqeZofF FProfile 2 Fagc3of3
Lozation stitution reported dozes [GILO Dose [Gyleasurediinstitutic Anterior Fosterior Profile
FTw TLO _*-'tup .88 736 0.93 — - : P
PT% _TLO ink T.87 739 0.94 R
Aueraqe Aucraqe
dirplacement dirplacemont
Location stitution reported doses [GILD Dose [(Gy Acceprability [Gy)] Forterinrride: Ankeriorride:
HEART_TLO 1675 174 122 - 2.5 dmm
CORD_TLO 0.7E3 0.EG 013-116 E
" The RPC 7 criterion is quoted as a percentage of the prescribed dose and not a2 a local point comparison - 4
T PR TR ANt RUNENURURRT [UNRURITRRRUN NUUN: . N R
Plan results: =
The treatment plan that was not corrected for heterageneities met the following criteria:
At least 353 of the FTY received B.0 Gy. = T
At least 333 of the PTY received 5.4 Gy, PTY
The dose at 2 cmradial distance from the PTY did not excesd 3.5 Gy,
Film results: . .
Film profiles through the center of the target were zcaled to TLO dose values. The results are platted “ 5 - = " " " 5 .
with do=e information taken from the computer-gener ated izodoze distrubution provided by the Dirtancs [cm]
inztitution. The displacement between the measured do=e gradient and the institution's calculated
doze gradient has been determined on each side of the target, for each plane. The displacement was + FFGFilm +  Inreicutionvaluer s FFGFegrerrion slnrtitation Feqreerion
measured at three levels and averaged. The upper bound for acceptable agreement i= 5 mm.
Frofile 1
Frofile 3
Right Left Profile
Superior Inferior Profile
Lok i - YT ) LR +...++ i Fiiqht . )
* Infarior ! uperior
Averaqe : H : Averaqe 5 L ﬁlﬁ E
dirplacement 1 L | dirplacemen . Merage ] Merage
LoFtride: : : . I dl.rp-l‘:.-:d‘rr\:&nt dl.rp-l-i::d-rh-d-hl:
: Fiiahtaide: |nFn-r|r:rr:|-dn-: 5upn-lzlr|r:::ldn-:
: Frerzrik
\ | ®
3 : 3
] | 3
H . d
' PTY |
-7 - -5 -d -3 -z -1 ] 1 z 3 4 5 5 T T % 5

Dirtancs [cm)

-3 -z -1 0 1 z K q

Dirtancs [cm]

Series "Primary PTY" Point '
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1 L) | g L | 1 1 - 1 1 = L L - 1 ' 1 - 1 . 1 " 1 X 1 0
TLD Results: S FaqeEnf3 Profile 2 FaqeFnf3
Location stitution reported doses [GILD Dose [Gyleasured!institutic Anterior Fosterior Profile
FTW _TLO =up 749 0.95 Fratorior [+= «+ i = , Ankoriar
FTW _TLO inf 7.4 0.94 ¥ _'_'\.___ .
I Aucrage : Ausrage
L dirplazement F‘rucribﬂ-dq 1 | drplazement
Laation stitution reported doses [GILO Dase [Gy Acceptabilitg [Gy)] Fartarior L Anteriorride:
ide: ! 0
HEART_TLD 153 101-2.05 == : -
-
CORD_TLD 0.93 0.41-1.45 5 '
" The BPC 7 criterion is quoted as a percentage of the prescribed dose and niot as a local point comparison - '
T
i
Plan results: &
The treatment plan that was not corrected For heterogeneities met the following criteria:
A least 955 of the PTV received 6.0 Gy. 2 T
Ableast 39% of the PTY received 5.4 Gy, PTY '
The dose at 2 cmradial distance from the PTY did not excesd 3.5 Gy .
1
Film results: i i . i ; i
Film profiles through the center of the target were zcaled to TLO dose values. The results are plotted . 5 - 3 = - o 1 : , p 5 .
with dose infarmation taken from the computer-generated izodose distrubution provided by the Dirtance [cm)
institution. The displacement between the measured dose gradient and the institution's calculated
dose gradient haz been determined on each side of the target, for each plane. The displacement was + FRFGFilm & Inrtowaluss correctionon e FFPGFRoqrosrion s nrkitution Feqrorrion
meazured at three levels and averaged. The upper bound for acceptable agreement is & mm.
FProfile 1
. . Prafile 3
Right Left Profile
Superior Inferior Profile
Lo ! E R il A ! Fiqht
Bucraqe : f . : Aueraqe Inkeriar : : Supecriar
dirplazement ! : dirplazement 1 1
Lefride: i ! Fiiqhtride: || Aueraqe Aueraqe
Emm -Emm dirplazement dirplazement
InFeriorride: Superiarride:
- 1mm -Zmm
) = : :
- "‘ u 1 1
L] -
---------------------------- - [F T T
i i N -
*++..,..... = : :
T - : :
PTY : :
| |
* .
M WH
7 i -z ..1 o ; * % 4 5 ; 7 T E -d Rk -2 -1 0 1 2 2 q 5 E T
Dirtamca [cm]) Dirtancs [cm]
FRr Y R A S (I
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1| K L | Mo M ] | P | @ | R [ s T [ U | ¥ W o® [y |
TLO Results: Faqe Zof® Profile 2 Faqe 3ofE
Location stitution reported doses [GILD Dose [Gyle asurediinstitutio Anterior Posterior Profile
PT% TLO sup 26.83 24.8 0.96 — ; ; P
FTY_TLO inf 2672 245 0,45 = : :
werage ' RPN D, ' Averaqe
dirplazement : + * : dirplazement
Loatian stitution reported doses (GILO Daoze [Gy Acceptabilitg [Gy]] Pm:r:::id“ : " 'N.\ : A"tf;::d“
HEART TLO e 3.02 1.29-4.74 = [ reribodD =
CORDO_TLO 183 1.55 012 - 353 A
" The RPC T2 criterion is quoked a= & percentage of the prescribed dose and not 2= a local point comparizon ':'
0]
- Q
Plan results: 8 fgr---------

The treatment plan that was not corrected for heterogenaitias met the following criteria:
At least 355 of the PTY received 20 Gy.
At least 393 of the PTY received 12 Gy,
The do=e at 2 cm radial distance from the PTY did not exceed 1.7 Gy

Film results:

Film profiles through the center of the target were scaled to TLO dose values. The results are plotted
with do=e information taken from the computer-generated isodose distrubution provided by the
inztitution. The displacement between the measured doze gradient and the institution's calculated
doze gradient has been determined on each side of the target, For each plane. The displacement was
meazured at three leuels and averaged. The upper bound for acceptable agreement is 5 mm.

Profile 1
Right Left Profile
LeFt 1 Right

1

Aucraqe : Ausraqe

dirplacement 1 dirplazement
Lefrride: X Fiiqhtride:
Zmm : U mm
T
= Frorcribed D :
m 1
— 1
w 1
m 1
Q| ____ 1
=
o
+
++ 1 1
et : :
1 1
1 1
1 1
1 1
-7 -E -5 -q4 -3 -z -1 n 1 z 3 q4 5 E T
Distance [cm)
T 1
x a A P ' 4

-z -1 0 1 4 4 5 & T
Distance [cm])
+ RFCFilm +  Inrtitutionwaluer e [P Fic-qrerrion s |rurkikuakion R qrerrion
Frafile 3
Superior Inferior Profile
Inferiar : :5upn-rinr
Averaqe Aueraqe

dirplacement

InfFeriorride:

-Tmm

dirplazement

Superiorride:

“Emm

F‘rucrih}d o

Dose [Gy)

-z -1 0 1 Z

Dirtancas [em])
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1 L 1 = 1 1 il I 1 ""‘ 1 1 = 1 = 1 1 1 L 1 ! 1
TLO Results: Faqe2nof 3 Praofile 2 FaqeZof 3
Location stitution reported doses [GILO Dose [Gyleasuredfinstitutic :- Anterior Posterior Profile
1]
FTYV _TLO E:I.I|:l 2ri 270 0.4y P [ ' P
FTw TLO int 274 270 0.4y e "
Bucragqe r Aucraqe
dirplazement dirplazement
Location stitution reported doses [GILO Dos=e [Gy Acceptability [Gy) ] P“"“;’i“”““’ + "‘““:“”““’
mm ‘ “amm
HEART_TLO 302 R 1.70- 548 o | ProseribedD = .
CORD_TLD 2.5 1.7 0-363 & !
" The RPC 7 criteria is quoted as a percentage of the prescribed dose and not as a lozal point comparison - '
1
i 1
FPlan results: L T L i SSpu) [ I ———— R . L e
.. . . bz.. ;+"‘H'*"F ! o R
The treatment plan that was not corrected for hekerogeneities met thie following eriteria: [ rar? i T N
. 1
Ak least 955 of the P TV received 20 Gy. ,-"'."‘l
At least 395 of the PTV received 18 Gy, . T :
The dose at 2 cmiradial distance from the PTY did not exceed 1.7 Gy. , .
1 1
Film results: . ; i i . ; i
Film profiles through the center of the target were zcaled to TLO doze values. The results are plotted " - - = - i 1 : 4 5 .
with doze information taken from the compuater-generated izodose distrubution provided by the Dirtancs [cm]
institution. The displacement between the measured dose gradient and the institation's caleulated
doze gradient has been determined on each side of the target, bor each plane. The displacement was + FRFGFilm +  Institukionualuer s RFGFeqrorion s lnokitution Feqroerion
meazured at three levels and averaged. The upper bound for acceptable agreement is 5 mm.
Frofile 1
j j Prafile 3
Right Left Profile
Superior Inferior Profile
Left E Ve Fiight
Aseraqe : i Auseraqe Inkeriar : i o i Superior
dirplacemen ' f dirplacemont Avoraqe :‘ "; Bucraqe
. : Fiqhtride: dirplacement - dirplazement
Lefhride: : Ztmm InFeriorride: | * Superinr
Froreribed D ' i Emr, N side:
= ' m | FroszibldD
't 1 " 1
L 1 (= 1
I 1 a 1
I e Ly e R e . e R i ,
=] e N S e e e e N S A LU . R RN
— @ [Gen o
*
\:\_ Fom :
FTY ! ! FTY
: '
1 1
1 1
1 1
-7 - -5 -4 -3 -2 -1 I 1 z E] 4 5 3 T 7 i B 4 1 0 1 H E] q 5 3 T

Dirtancs [cm])

Dirtancs [cm)
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Clarkson — 103/295

J K L | M h [ d [ P a | R [ s [ T | 0w [ v | W [ # [
TLD Results: FaqoZof 3 Proafile 2 Faqo3of 3
Location stitution reported doses (GILD Dose [Gleasurediinstitutio Anterior | Posterior Profile
TLOin superior PTY 26.85 26.1 0.3y a—— 4 P
TLOininfericr PTY 26493 5.4 .36
Aucraqe Bucraqe

w

Lo:ation stitution reported doses [GFLD Dosze [Gy
TLOin heart 209 212
TLO in cord 149 182

Film results:

Film profiles through the center of the target were scaled to TLO dose values. The results are plotted
with do=e information taken from the computer-generated izodosze distrubution provided by the
institution. The displacement between the measured dose gradient and the institution's calculated
dosze gradient has been determined on each side of the target, for each plane. The displacement was

meazured at three levels and averaged.

The "Prescription Do=e" iz 206G, "Dzem" iz the makimun doze 2em from FTY inany direction

Profile 1
Right ! Left Profile
LeFt Fiqht
Ancraqe Aucraqe

dirplazement
LeFeride:

dirplacement

FRiqhtride:

dmm

-2 mm

T
1] Frer<ription Dore
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Clarkson — 3

(exception)

- - - | | v | - P S | o o .
TLO Results: Faqe2of 3 Profile 2 Faqe Zof 3
Location stitution reported doses [GFLO Dosze [Gyleasuredfinstitutic Anterior ! Posterior Profile
TLO in supericr PTY 28.8 2912 1.01 P—— T . T -
orkcrior ' ' Ankerior
TLOin inferior PTY 28.8 29.08 1.01 ! !
Aeraqe Averaqe
dirplazement dirplazement
Location ztitution reported doses [GFLO Dose [Gy | Farteriorride: Ankoriorride: [
- 5 H
TLO in heart 354 30z i o
TLOin cord 477 b.2E =
E FrerzribedD
L]
. i
Film results: &
Film profiles through the center of the target were scaled to TLO dose values. The results are plotted | |- =S e mm T - v e e e e e e -
with doze information taken from the compuater-generated isodose distrubution provided by the
inztitution. The displacement between the measured dose gradient and the institution's caleulated
dose gradient has been determined on each side of the target, bor each plane. The displacement was
meazured at three levels and averaged.
I~ The "Prescription Dose” iz 200Gy, "Dzem” iz the magimun doze 2em from PTY inany direction T * T
B H o -2 -1 1 1
Dirtancs [cm])
Profile 1
+ FRFCFilm +  Irre, Waluer —— RFCFReqrerrion ——— Inrt Fegqresrion
Right I Left Profile
2 " Profile 3
; Left ' ' Riight ramis
1 1
Auerage 1 f Aeraqe . . .
dirplacomont 1 ! dirplacemont Superior ! Inferior Profile
1 1
LoFtride: 1 %, 1 Figthride:
T T i
q 2
i : \‘“ : i InForior : :5uporinr
- E E Ausrage Aueragqe
=4 dirplacement dirplacement
1] . 1 1 F F
:' FroeribedD : I‘\t" : Inferiorride: Superiorride:
| 1 \i 1 Zmm Omm
1 ! 1 T T
L] 1 1 - 1 1
1 1 '5' 1 1
_______________ o g - - - - - - - -1 =] Frerzribdd D !
T - + i 1 1
: e d : Fre :
' | e B T | SN SN MO Lo
1 1 1 T !
: — — : — : ; i l
1
T 11 - -1 - -1 1 1 H 1 1 E r : H\k :
Dirtancs [cm] EH++"" . \ :
+ FRFCFilm +  InreNaluer —— RFCFReqrerrion —— InrtReqrerrion ? -k 5 -1 -2 - 1 1 H 1 L] 5 ] ?
Dirtancs [cm])
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Lung Phantom Irradiations

Galculations at Target Genter

Dose Calc. Algor Number of
TPS correction on irradiations Dhetero/Dhomo
. Scatter Integ. 0
Precise v 2.01 Clarkson Type 2 1.19+2.6%
BrainLab Clarkson & Pencil 5 1.20 £ 2.2%
Beam
Eclipse Pencil Beam 5 1.18 £ 4.3%
Ergo 3D Conv;lutlon Pencil 2 1.19 + 0.1%
eam
Pinnacle v 6.2, . o
6.4, 7.0g, 7.4f Adaptative Convolve 10 1.13+21%
. Superposition/ o
XioO Convolution 5 1.11 £ 2.3%
Change in primary
Render plan attenuation 1 1.20
Total 30
, 26
@RPCvs
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TLD Dose vs. Hetero Gorrected Plan

at Target Genter

Dose Calc. Algor Number of

TPS correction on irradiations Dro/Dhetero
. Scatter Integ. 0
Precise v 2.01 Clarkson Type 2 0.99*3.1%
BrainLab Clarkson & Pencil 5 0.96 £ 2.4%
eam
Eclipse Pencil Beam 5 0.96 +1.8%
Ergo 3D Conv;lutlon Pencil 2 0.98 + 3.2%
eam
Pinnacle v 6.2, . 0
6.4, 7.0, 7.4f Adaptative Convolve 10 0.99+21%
Xio Superposition/ 5 0.96 £ 2%
Convolution
Change in primary
Render plan attenuation 1 0.92
Total 30 0.97
, 27
@RPCvs
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Phantom Results (PTV Periphery)

Calculations
TPS Average
TPS Dose Calc. Algorithm # irradiation DheteroPnomo Values

Precise Scatter Int. Clarkson 2 [ 1.21+£3.7%

BrainLab Clarkson & Pencil beam 2 ‘ 1.26 £3.0% 120 £ 4%
Eclipse Pencil Beam 5 1.18 +4.2%
Ergo 3D Convol. Pencil Beam 2 \ 1.19 £1.8%

Pinnacle Adaptive convolve 10 1.04 £ 6.1% 1054 6%
XiO Superposition/Convol. 3 1.08 £6.7%

Two separate
groupings again

28
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Phantom Results (PTV Periphery)

PTV Periphery
measured A
verage
TPS Dose Calc. Algorithm # irradiation DTLD/ﬁlm/ Dhetero Values
Precise Scatter Int. Clarkson 2 [ 0.88
BrainLab Clarkson & Pencil beam 2 0.84 0.86 + 18%
Eclipse Pencil Beam 5 0.87
Ergo 3D Convol. Pencil Beam 2 0.84
\
Pinnacle Adaptive convolve 10 0.97 0.97 + 16%
XiO Superposition/Convol. 3 0.95

2.

Two separate

groupings again

29




Phantom Results (PTV Periphery)

PTYV Peripher
phery Average
measured Values

TPS Dose Calc. Algorithm # irradiation DTLD/ﬁlm/ Dhomo (homog.)
Precise Scatter Int. Clarkson 2 [ 1.06

BrainLab Clarkson & Pencil beam 2 1.06 1.03£18%
Eclipse Pencil Beam 5 1.03
Ergo 3D Convol. Pencil Beam 2 1.00

\

Pinnacle Adaptive convolve 10 1.01 1.00£16%

XiO Superposition/Convol. 3 0.97

2.

Same groupings

again
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Phantom Results (Normal Lung)

Calculations
TPS
Dhetero/Dhomo Average
TPS Dose Calc. Algorithm # irradiation Axial plane Values
Precise Scatter Int. Clarkson 2 [ 1.19 +4.2%
BrainLab Clarkson & Pencil beam 2 1.22 £ 5.5%
1.20+6%
Eclipse Pencil Beam 5 1.19 £ 8.3%
Ergo 3D Convol. Pencil Beam 2 \ 1.20 £ 5.3%
Pinnacle Adaptive convolve 10 1.12 £ 5.8%
1.12+6%
Superposition/Convol. 3 1.12 £ 6.4%

\‘ Two separate

groupings again
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Phantom Results (Normal Lung)

Normal Lung
measured A
verage
TPS Dose Calc. Algorithm # irradiation DTLD/ﬁlm/ Dhetero Values

Precise Scatter Int. Clarkson 2 [ 1.00

BrainLab Clarkson & Pencil beam 2 1.00 0.98415%
Eclipse Pencil Beam 5 0.92
Ergo 3D Convol. Pencil Beam 2 1.09

)

Pinnacle Adaptive convolve 10 0.99 0.98214%

Superposition/Convol. 0.95

Two separate

groupings again
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@RPCv

Recent Analysis by RPC of
Several Planning Systems




@RPCv:

Pinnacle

ISODOSE: Pinnacle, Axial, Film #2 | 16 Jul 2007 | |
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Pinnacle Calculation and Delivery
Medial-Left Lateral Profile

— Film Avg
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—-5% or3mm
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o
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20
Distance (mm)

& Ax2BAM_OA txt (200%) ‘ . JE&d

255x255 pixels; 32-bit grayscale; 252K

[196%  PASS +5%/3mm
7 >99% PASS +7%/Tmm
M FAIL
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@RPCv:

Corvus

Medial to Distal (mm)
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Absolute Dose (cGy)

Corvus Calculation and Delivery
Medial to Left Lateral Profile

= Film Avg
== Corvus
=—-5% or 3mm

=+5% or 3mm
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0 20
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£ Ax6BAM_OA. txt (200%)

]f=1|

2551255 pikels, 32-hit grayscale, 252K

[161%
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PASS +5%/3mm
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Pinnacle Recalc
Corvus MLC & MU

ISODOSE: Pinnacle Re-calc of Corvus MLC & MU, Axial, Film #6 \ 16 Jul 2007 \ |

Medial to Distal (mm)
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@RPCv:

Absolute Dose (cGy)

Pinnacle Calculation with Corvus MLC files
Medial to Left Lateral Profile

—Film Avg

= Pinnacle-

==+5% or 3mm

%

(0]
Distance (mm)

5 & Ax6P&CBAM_OA.txt (200%) Q@W

255x255 pixels; 32-hit grayscale; 252K

L197%  PASS +5%/3mm
1 >99% PASS £7%/Tmm
B FAIL
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@RPCv:

Eclipse AAA

ISODOSE: Eclipse AAA, Axial, Film #5 | 16 Jul 2007 | |

Medial to Distal (mm)
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Eclipse AAA Calculation and Delivery
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2098x254 pikels; 32-bit arayscale; 252K
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@RPCvs

Eclipse PB

ISODOSE: Eclipse PBC, Axial, Film #5 | 16 Jul 2007 | |
Medial to Distal (mm)

Anterior to Posterior (mm)
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Eclipse PB Calculation and Delivery
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295x244 pivels; 32-bit grayscale; 252K
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Tomo Therapy

@RPCv:

ISODOSE: TomoTherapy, Axial, Film #2 | 16 Jul 2007 | |
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TOMO Calculation and Delivery
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Binary Agreement Maps

Percentage of pixels passing criteria

100 97 99 B +7%/7Tmm
90

[ +5%/3mm

66
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Pinnacle, SC
Pinnacle
(Corvus
delivery)

Eclipse AAA,
SC

Eclipse, PB
TomoTherapy,
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Conclusions

W Convolution is sufficiently
accurate for clinical trials.

% Pencil beam/clarkson type
algorithms are not accurate
enough for clinical trials.

@RPOY
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