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DEEL 1
WERKING VAN HET
COLLEGE VAN RADIOTHERAPIE-

ONCOLOGIE
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A/ Inleidin

De commissie Peer Review voor Radiotherapie-oncologie werd, ap initiatief van
het Ministerie van Volksgezondheid, in 1995 opgericht en bestaat uit
radiotherapeuten en fysici. De doelstelling van deze commissie is de kwaliteit van
de bestralingsbehandelingen trachten te verbeteren door het organiseren van
peer review activiteiten.

In mei 2000 werd het college van geneesheren radiotherapie ge'l'naugureerd

In september 2000 werd overgegaan tot een formele integratie van het door het
ministerie benoemde college enerzijds en de reeds sinds 1995 bestaande
commissie Peer Review voor Radiotherapie-oncologie anderzijds.

In juli 2003 werd een nieuw college geinstalleerd, na verschijnen In het

staatsblad (KB 30-7-2003).
In 2006 werd opnieuw een nieuw college samengesteld (KB 15-12-2006), de

samenstelling vindt u onder B/.

In 2011 verschillende projecten gewerkt:

1. ALANINE DOSIMETRIE
2. Procare

3. Incident Report Systems
4, IMRT

5. Audits

De stand van zaken van deze verschillende projecten vindt U in deel
2 van dit verslag.

In maart 2011 ging de jaarlijkse vergadering van het college en de
diensthoofden van alle Belgische radiotherapie centra door. Op deZe
vergadering zijn ook de fysici aanwezig. Feedback werd gegeven
over de uitgevoerde projecten, en de planning voor 2011-2012 werd
voorgesteld en besproken,
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B/ Samenstelling van het college van radiotherapeuten -
oncologen o

Leden van het college in de periode 2000-2003 (KB 10/6/1999):
Prof. P. Vanhoutte (voorzitter)
Dr. P. Huget (ondervoorzitter)
Prof. C. Weltens (contactpersoon en secretaris)
Dr. G. Demeestere
Dr. W. Deneve
Dr. D. Marchal
Prof. P. Scalliet
Dr. K. Vandeputte

Leden van het college in de periode 2003-2006 (KB 30/7/2003)
Dr. P. Huget (voorzitter)
Prof. P. Scalliet (ondervoorzitter)
Prof. C. Weltens (contactpersoon en secretaris)
Prof. J.M. Deneufbourg
Dr. D. Marchal
Dr. P. Spaas
Dr. K. Vandeputte
Dr. L. Vanuytsel

Huidige samenstelling van het college (KB 15/12/2006)
Prof. P. Scalliet (voorzitter)
Dr. P. Spaas (ondervoorzitter)
Prof. C. Weltens (contactpersoon en secretaris)
Dr. C. Mitine
Dr. K. Vandeputte
Dr. D. Van den Weyngaert
Dr. L. Vanuytsel (T 30-8-2008)

Naast de door het ministerie aangestelde leden, wordt het college
sinds  zijn installatie  vervoegd door experten  (fysici,
verpleegkundigen en radiotherapeuten).

In 2011 was de samenstelling van de commissie van experten is als
volgt:
radiotherapeuten

Prof. P. Vanhoutte

Dr. J. Vanderick

Dr. P. Huget

Prof. Y. Lievens (voorzitter VBS)

Dr. P. Bulens (voorzitter BVRO)
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physici
A. Rijnders
F. Vanneste
M. Van Dycke
Prof. D. Verellen
K. Feyen (voorzitter BYZF/BSPH)

verpleegkundigen
G. Vandevelde

P. Bijdekerke
S. D'Haese (voorzitter VVRO)

26/06/12



JAARVERSLAG 2011 C. Weltens 26/06/12

C/ Plenaire vergaderingen

Volgende plenaire vergaderingen werden gehouden in 2011:

DATUM

01-03-2011

31-05-2011

11-10-2011

De verslagen van bovenstaande vergaderingen zijn in dit jaarverslag
geincludeerd, u vindt ze op de volgende pagina’s.
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Minutes of the meeting of 01-03-2011

***provisional report***

Present:

College: P. Scalliet, C. Weltens, D. Van den Weyngaert, K. Vandeputte,
Experts radiation oncologists: J. Vanderick, P. Van Houtte, P. Huget
Experts phycisists: F. Vanneste, A. Rijnders, M. Van Dycke, D. Verellen
Invited:

1.
2.

K. Feyen for the BVZF
Guy Vandevelde, P. Bijdekerke for the VVRO

Apologized: Y. Lievens, P. Coucke, S. D'Haese, C. Mitine, P. Spaas

Approval of the minutes of the previous meeting
The minutes are approved.

Briefing BVRO and VBS
A possible fusion of BVRO/ABRO and VBS/GBS is for the moment under
discussion. The financial and legal consequences are being studied.

Beldart

Measurement are on schedule. “Classical” RT treatments are measured,
however IMRT and Tomotherapy treatments are not for currently not
measured, but measurement techniques are under evaluation (for V-Mat,
Rapld Arc, ...). Funding is a problem.

QMS

1.

P?"?-'P‘S”:"

1. Incident Reporting System
This is not ACCIDENT reporting. ACCIDENT reporting has to be done
(FANC), however the legal framework Is not clear. P, Scalliet is
investigating the European situation.
The PRISMA RT system is proposed for incident reporting. Funding for
implementation in all radiotherapy departments is provided by the Cancer
Plan.
The aim is to provide a tool for incident analysis within each department,
however anonymised benchmarking on a national level is also possible
(though not mandatory).

2. On Site Visits and Audits
Training of the auditors on 11-12 March
5 teams will be trained
Each year 5 hospitals (5 radiotherapy departments) will be audited
2011: Namur, Turnhout, Liege, Hasselt and Verviers .
Departments will receive a report, no certification!
The individual reports belong to the college (auditors) and the department
itself, they will not be made public, nor communicated to official bodies. It
are confidential data, they are not dissiminated. A general report with
(anonymised) general remarks will be made for the college.



JAARVERSLAG 2011 C. Weltens 26/06/12

Quality Indicator project
On hold for practical reasons: website failure

QA IMRT physics project
A new questionnaire is under development

Acquilab
successful project, more than 400 cases have been reviewed.

Brachytherapy Prostate Cancer

1.400.000 Euro has to be saved on the cost for prostate brachytherapy. This
will be discussed with the VBS. This will also be discussed on the meeting of
the heads of department. Marc Brosens and Yolande Lievens are involved In
the discussions.

“Diensthoofdenvergadering”
The meeting of the college with the heads of departments is planngd on March

18™,
Next Meeting:

31-5-2011, Arenberg, 19.00

C. Weltens 28-5-2011
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Minutes of the meeting of 31-05-2011

**¥provisional report***

Present.
Colfege: P. Scalliet, C. Weltens , K. Vandeputte, C. Mitine, P. Spaas
Experts radiation oncologists: 1. Vanderick
Experts phycisists: F. Vanneste, A. Rijnders, M. Van Dycke, D. Verellen
Invited:

4. K. Feyen for the BVZF

5. Guy Vandevelde, P. Bijdekerke for the VVYRO

6. Renaat Van den Broeck for the HUB

Apologized: P. Van Houtte, Y. Lievens, P. Coucke, S. D'Haese, D. Van den
Weyngaert, P. Huget

Approval of the minutes of the previous meeting

Addition to point 2. The fusion of BVRO and VBS will not take place. The legal
structure of the 2 organisations is not compatible. o

Addition to point 4. Incident reporting: P. Scalliet has investigated the
situation in European countries with respect to the declaration of accidents.
Only in France this is mandatory. From other countries he did not receive an
answer. In Belgium the situation remains unclear: on one hand you are never
obliged to incriminate yourself, on the other hand if you do not (;leclare this
can be used against you. )

Briefing BVRO and VBS
“staten general” : all machine suppliers were present

Beldart

Bob Schaeken will defend his thesis on June 28th, in the “promotigzaal of the
VUB" in Etterbeek.

Future project: alanine dosimetry for tomotherapy treatments

QMS
1. Incident reporting system
Since the funding for this system is directly given to the hospitals (not to
the college), the radiotherapy departments have to decide how to proceed:

1. The hospital has his own incident reporting system and the radiotherapy

department uses this system

2. The hospital has his own incident reporting system but the radiotherapy

department prefers to use PRISMA

3. The hospital has no incident reporting system and the radiotherapy

department uses PRISMA
PS will communicate this to the different radiotherapy departments.

2. On Site Visits: AUDITS "
The training of the auditors was successful completed in March 2011.
Karen Feyen is the coordinator of the audits, and she will send the
different presentations to the auditors.
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Luxembourg also wants to be audited: will be planned (PS, GVDV, KV,
KF, PB). '

The audits will start in September 2011. The auditors will pbe divided
into 5 groups of 3 auditors, each group will audit 1 hospital. In each
group 1 experienced auditor will be responsibie (PS, YL, SV, GVDV,
MVD).

Luxembourg also wants to be audited: will be planned as first audit (PS,
GVDV, KV, KF, PB). )

IMRT questionnaire

A new questionnaire (MVD) is planned on the methodology and tolerances of
IMRT.

The alanine phantom will be used to check IMRT treatments.

Prostate brachy
This project still exists, but only small numbers of patients are regi,_;-_a_l;ered

Procare
This project runs well, 500 cases have been reviewed. An apstract was
proposed on ESTRO )

Formation of nurses and technologists:
Renaat Van den Broeck informes us on the actual situation of the formation of
nurses (postgraduaat radiotherapie) and technologists in the HUB (Hogeschool
Universiteit Brussel)
1. Postgraduaat radotherapie
Each year about 12 students follow this postgraduatge course in
radiotherapy. 20 studypoints.
2. TMB = Technoloog Medische Beeldvorming
In this training, students can choose for a speciatization in
radiotherapy (choose among nuclear medicine, CT, NMR, cardio and
radiotherapy). This specialization takes 13 weeks.
3. BANABA oncological nurse
Possibility is offered to include this 13 weeks of specialization in
radiotherapy. o

The attention is drawn to the fact that although TMBs are formed, they cannot
officially operate In a radiotherapy department. The college fully understands
the problem and agrees to support the the necessary changes in the law. The
college suggests that the VVRO takes action which is then supparted by the
college/bvro/bvzf.

Joined meeting between VVRO-BVRO-BVZF should be planned in the spring
of 2013, the annual meetings of the different societies should take place as usual
not to interfere with the sponsoring of the different societies!

Weltens Caroline
02-06-2011

NEXT MEETING: 20 September 2011

11
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Minutes of the meeting of 11-10-2011

**¥*¥provisional report***

Present:

College: P. Scalliet, C. Weltens , K. Vandeputte, P. Spaas, D. Van den Weyngaert

Experts radiation oncologists: J Vanderick, P. Van Houtte, P. Huget
Experts phycisists: F, Vanneste, A. Rijnders, M. Van Dycke, D. Verellen
Invited:

7. K. Feyen for the BVZF

8. Guy Vandevelde for the VVRO

9. Renaat Van den Broeck for the HUB

10.Y. Lievens for the VBS

11.B. Schaeken for Beldart

Apologized: S. D'Haese, C. Mitine, P. Bijdekerke

Approval of the minutes of the previous meeting
Briefing BVRO and VBS

Beidart
Dosimetry in Belgian radiotherapy depts. And alanine dosimetry for
tomotherapy treatments ‘

QMS
» Incident reporting system
e On Site Visits: AUDITS

IMRT questionnaire

A new questionnaire (MVD) is planned on the methodology and tolerances of
IMRT.

The alanine phantom will be used to check IMRT treatments.

Procare

This project runs well, 500 cases have been reviewed. An abstract was
proposed on ESTRO '

Weltens Caroline
23-1-2012

NEXT MEETING: January 2012

12
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DEEL 2:

RESULTATEN
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| 1. Alanine dosimetry of the radiotherapy machines in Belgium

Belgian Dosimetry Audits in
Radiotherapy (BELJART): 2009-2011

Final Report of an external audit of basic dosimetry of
radiation devices for external radiotherapy in Belgiun

Members of the steering committee;
Alex Rijnders {College van Geneesheren), Francois Sergent {BVZF), Dirk Verellen (College van Geneesheren}, Stelaan

Vynchier (BYZF); NuTeC: Bob Schaeken Wouter Schroeyers, Sonja Schreurs, Robin Cuypers .

14
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1. M & M'’s: measuremen! set up

"BELAART 2009-2011 : monitors heam dosimetry quality (basic parameters)

“Basic” mechanical check: isocentrnn; lasers; telemerer; light field correspondence

“Basic™ dosimetry check: dose measurenients in water on beqin axis
at pre-defined deptlis

- photen beams: 11 dese measuremenrts all types
- electron beamns: 2 dose measurements in veference conditions

1. M & M’s: Uncertainty budget (4 Harwell deteclors; 5 rotations)

Base function detectors (25 Gy):

Dose (primary standard) 0.20%
Awplitude: (#p) 0.12%
Mass: (=50ug) 0.04%
Field detector (4 Gh):

Amplitude: (Lp; 30 mGy = worst case) 0.75%
Mass:(-50ug) 0.64%
Evperi / i

Fading: 0.02%
Irr teinp: .03%
Beam qiality: 0.27%
Positioning 0.04%
Eucapsulation 0.50%
Combined staudard uncertainty L00% ; 4 Gy, Jpelletsin y

2.04% 4 Gy d pelletsin B

15
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1. M & M’s: Dosimetry audits: action levels

The relative deviation 181 = WD, .oured = Pecnter) X100/ D] s classified into four
levels with respect to actions to be taken:

o “within optimal level”: 14 1<3% 2 3 g !
o Out of optimal level but “within tolerance level”: 3% <16 1< 5%
o “out of tolerance level”: 8% <16 1< 10%

o “alarm level”: | & | > 10%.

Status per Jan, 2012: number of clinical linacs in operation in Belgimn

% 1% u Varlan
¥ 1% 1%‘1% /

& Elekta

H Siemens

H Tome

w BrainLab/Varian {H ovq!is]
® IntraOp {KMobetron) |

= BrainLab/MHI {Vero)

r: General Elechic

2 Avouray {Cyherknile)

a Ca-60

= Elekta [GammaKnife}

91 linacs, installed at 26 radiotherapy centres over 35 sites

74 “standard"” linacs + 17 “dedicated”

16
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Status per Jan. 2012: year of installation

15

10 |

D e W W B P N D WO

1% 2% 2%

& \arkan

W Elekta

o Sienens

W BramLab/Lnn
m Genelal Blectike

w Brainkab/varian

208 beasmst fiwaneed s 6 bnar

T
Varian

Elekta 21
Siemens 14
Braintab/MH} 1
General Electric 1
Brainktab/Varian 1
Tatal = 61

exel. 7 TomoTherapy., 3 Mebeirons, I GannnaKnife, 1 CyvberKnife

17
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3. Status of BELAART I (fel. 2009- sept. 2011) :

61 linacs: Vanan: 22;
Stemens: 14;
Elekta: 22,
Novalis: 1;
BrainLabAB/MHI “Vero™: 1;
General Electric: 1

Dosmmetry was checked in

112 photon beams:  6x MV, 1x SMV: 49x 6MV; 4x 10MV: 21x 15MV;
18x 18MV; ix 23MV
110 electron beams: 3x IMaV: 1x SMeV; 25x 6MeV: 1x TMeV; 7x SMeV: 8x 9MeV:
10x% 12MeV: 2x 14MeV; 11x 15MeV: 2x 16MeV. 14x 18MeV:
5% 20MeV; 1x 25MeV

For 2°% ran measurements 1n photon beams:

Do/ Doea = 1001, 6=0.014 (#1342)
D, /D, =1.003, ¢ = 0.609 (¥192)

alanine iomometry

2. Results: survey on dose protocols and ionisation chambers

used protocols jonisation chambers perlodicity chamber
calibration
T . photon beams-- - - |7 photon beams- o 2
Ht % H % ft-%
NCS18{2008) 23 42| Nuclear Enterprise 18 33| within2y 10-33
NC52{1986} 21 38| PTW 21 38| within 3y 5 17
HPA{1985) 2 4 |IBA 16 29{ withind y 5 17
IAEA TRS 398{2000) 9 16 5y 2 7
e electron beams = T n T electron beams - i Gy 5 17
% il %7y 3 10
NC518(2008) 16 36| Nuclear Instruments 2 5
NCS5{1989) 14 31(PTW 36 84
IAEA TR$ 398 (2000) 13 29(1BA 5 11
IAEA TRS 381 (1987) 12
TG-51 1 2

18
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2. Results: geographical dispersal

2. Results: Traceability in photon beams (BHPA): reference beams

[
s N

Dw, alanlne/Dw, ionisation chamber® refbeams

1040 - e

# Toestell
1030 | s e "’“*:-:‘: e * Toestel2
] S S 2 Toesteld

1,020 e | -~
A [ T T + ® Toesteld
1,010 ==+l e o j O A -F -
-|- *e - T LN I #® ToestelS
1,000 : & - * ToestelG
L FYEER B L
osvo {-||-|-| ===+ T E—L 2oLl ¢ Toestel?

= Toustel8

0980 (&

- i Toesield

* Toestell0
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2. Resnlts: Traceability in electron beams (BHPA):

1,080
1,060

1,040

1,020 —-T--5 |

1,000
0,980

0,960

0,940 -

Dw, alanine/ Dw, ionisation chamber

&

14

reference beants

¢ Toestell
¢ Toestel2
4 Toestel
# Toesteld
# ToestelS
® Toastelt

Nurche o aare

2. Results: Traceability in photon beams (BHPA): ref and non reference

10 -

1040

1010

1410

1410

2370

F“"-
E ‘—h ) V};k
P Y

w a!anlne/Dw lonlgation chamber

Lmﬂl“ L

|'|H| |‘ “ “{ l

“H“ il il
| ﬂ»m'w” | wi ik ﬁu M% M‘

.E:JHMP

"l !(

li i l
o ‘!”iu

| ”

Iy |I

=

T ﬁ’b
e —

!
i il

i

Il

=

=
T 3

e S LS U

20



JAARVERSLAG 2011 C. Weltens 26/06/12

2. Results of tests: irregular field openings

1|EZZA mict
161 =g mic2

1 | |EZZ mic3

Number of beams
(2]

2. Results of tests: high-energy electron beam ontpuf

124 w0
10
- " LE
i i
B &1
B
‘] 3
E 5 ad
F e 1
24 b
0 T r—r—r L B
o050 D& oM D5 02 100 1D i 106 108 110 pEl 0% 004 Q86 088 100 102 LN 106 194 B
Du n-nmu e N=HO D- nn-"D-r.ww
L m = 0,808
1s=0012
124 R = 0,680

Numser of Deams

21




JAARVERSLAG 2011

C. Weltens

26/06/12

2. Resnlts of 't

RS

ANl photan beams

All jlow energy phalon beams
AVl high energy photon beams
A10@dret

10x10@dref Tray

10210@ 10

10%10@220

1m10@10 Wedge

104100220 Wedge

fxb@8

82088

2008 B8

20x20@8

mic1@8

mic2{ve

micIDE

ANl mic measurements

Al open field measurements
Al wedged measurements

o]

AM electron beams

All low energy elettron beams
Al high energy electron beams

esls: suntmia

1342
728
613
112

53
102
108
106
106
112
106
106
110
106
106
106
18
57
212
115
110

52

58

1.001
1000
1,002
1.001
1.000
1002
1,002
0999
1.002
1.005
1.002
1.003
1.001

1.000
0.995
1.000
1,002
1.001
0,999
0.996
1600
0.993

0.014
0,014
4014
0012
L A1) ¥4
0,012
o014
4012
00LE
o012
G012
0013
4014
0.0L3
4.014
2016
IXi1114
0.0t3
0.015
0010
0,019
0048
0.020

1045
1.045
1.038
1030
1.032
1.030
1.036
1S
1.045
1.028
(Rl
1037
1035
1.034
1.037
1033
1.037
1.040
1.045
14021
1038
1.037
1038

2.17
210
225
1.81
176
1.90
2.37
1.90
2.85
2.7
204
2,19
2.13
2.29
2.12
2.89
224
212
2.3¢

3.27
275

389

22
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2. Results: summary (< Feb. 2012)
fel. period system beam energy [ I . 1 # meas remarks
Joh86 <1985 Farmer/ NACP “Co 1.001 0019 59 ref cond
=0 0.999 0.021 51 non ref cond
MV 1.025 0.029 82 sealed IC
MeV 0.995 0.047 59 scatter filter
1ze00 1969-1998 TLD all photon beams 1.013 0.088 _ 3307
all photon beams 0.994 0.021 235 ref cond
Fer0d 1968 T 1.001 o.0i4 1342
Ql 0.996 0015 217
0.999 o.010 115
coll opening 1.003 0.0i8 642 reguiar field size
1.002 a.013 757
wedged beams 1.006 0.130 208 regular field size
1.001 o.015 212
wedge transmission 1.007 0.130__ 405
In phantom/
Bla02z 1993 Farmer/pp all photon beams 1.001 0.007 10- regional
in phantom/
all electron beams 1.004 0.014 34 regional
- incl off axis/
Kro03  1997-2001 TLD all photon beams 0,996 0.028 382 natianal
incl _off axis/
wedged beams 1.000 0.027 122 natinal

23
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2. Resulls: treatmeni planning systems used

deviations =< ? TPS used ... rpPc 2010

o Plieeadie
W Cihpise
L ChES XKD

Pinnacle
Eclipse
CMS XiO
isogray
Bscan, iPlan

w liogray

w Ascan, #lan

ot in our case... (BELAART)

2. Resnlts: of mechanical tests

| checked

Test |Number - |Acceptible |Small

- nge T

Deviation = -

0

Vllldamm of“m -
indicator. - ¢

0

Vlidation of e - ook
‘potition-of the leser 60 60 0

Conespondenceof
ol 61 60 0
Beld

24
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2. Results: all plroton beams

1 run measurements
A 1%
e o
WA N 4 0,3

80 59
1270 93,7

2" pun measurements

o

Hér 10w
W10%z & >5%
ViskE s N
WEEIN

2. Results: all electron beams

It run measuremenis

His 10%
| B TX. 3411
Hi5%r 63N
Wi% 3%

279 pun measurements

oK

WA 10%
Wi 5> S%
FisHE S A%
M5 N

25
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6. casus: auditing all clinical beams

J Toestel-1-
0,78 _0.89 -0.11 0,37 -1.2 -0.13] o044 1.73] 0.2 0.11 1.86  1.34] 0.z20[aMy)
[Toestel 2
-p.04 -0o4 -0.11] -0.07) -0.65 0,94 1.59 -0.81 -0.1 0,34 0.84 -0.15/-0.45(6MV]
[Toestal 2
'LEIBL -1.07 -2.24 -0.82] -1.03 -¢.07] -1.64 -0.97| -0.97] -1.83 -0.44 -1.21] 0.45(15MV}
Toeste! 3
-1,64 -1.00 -1.27] -D.2) -2.48  0.00 -0.42 -1.41| -0.85 -31g 1.1 -3.25 - 1, 73| 6MV)

{-0.3¢ -0.99 -0.3¢ -0.34 -1.03] -1.48 -0,

=171 -2.84 -2.37] -2.22

-2,92 -2.7¢] -2.94 -2,

-0.16 0.79 0.1%

Toestel 7

-1.87 -7.33 -2,17] -1.95 -1.02) -2.1 -1.21] -0,76] - 56 -1.6 -2.87 -1.80(1@\”
Toestal &
.52 0.5 1.60 -D.58( -O.480 2,13 0.20] 0.3Q 1.5 -0.74 -0,01f -325(EMV}
[Toestel 13
1-2.6 S2.600 -3sg -1.40 -3e6d -0.50 -1.10 -0.60 -0.40 0.3d -0,80|-0.50] EMV]
0.49) (M)
zod 27 23 241 -iof 423 26y 402 331 1ed 344 161 -26) (BMV)
16 194 148 093 -1.49 318 281 380 366 349 234 047 090 (13MV)--
147 L4 037 @39 387 -149 27 193 234 2§ 313 073 -2of(6MVy-
2.0 309 2903 358 123 24 274 156 247 Z.Sd 274 1.89 .3 15[(15MV)

6. casns: one cernlre, 4 locations:

i e

VLS. Jr .

A2 77"”5’1;""**’:;

Dalnndna/Dcenter [%)
A A B 0N
T

[

b

| - .
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3. Discussion: what is the confidence we may have in standard dose
deliveries ?

... to judge specific performance with only ONE parameter (Venselaar R&Q,
2002):

confidence limit A = (|9 devl + 1.5 sd)
A= 3% if gaussian, =94 % of all measurenients ave within £ 3%; = 6% of all

individual measurements fall outside this bandwidth {one-sided confidence
probability p= 0.065)

—  BELJART offers an estimation of the underlimit of A

3. Discussion: confidence limit for standard beam axis dose cale. (BELJART )

A{%]
X Low 23
+ ; X High 26
] ] I = T ELow 31
£ .l } { ‘ E High 38

g 10x108 dred 20 -
:ﬁ 10x10@ dref Tray 21
3 ol 10:10210 23
b 10x10@20 25
2 10:10810 Wedge 24
z 2 1011020 Wedge 31
w 1L aY6O8 26
g Bx20@% 23
£ 4o : 1 20:8@8 23
| S— SO S N 2012088 24
MLC1@8 26
6 T T T 1 T T T 7T LI | r~rrI1 T 17 MLC2@8 23

T P T TR
?}gg;gfﬂﬂ’:: MLCI@8 33
: 1 e
a I 2.5
BELJART : A=2.5%
for a single dept.: ... TPS “standard” beams : 2.4% tiarge asyinm) < A < 4.0% (asymmetric,

missing tissue, inhomogeneity, obligue)
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4, conclusions for BELdART-1:

- alanine/EPR was successfully used as wransfer dosimetry system in auditing
proven methodelogy
the “PIB system " is robust, transferrable and stable in the long run

= 15,000 alanine pellets ware read out !
13.000 km travelled between 34 locations

s allows sufficient accurate dose measuren ents

» results inte accordance with independent (reference) ionomerry
« beam (axis) dara are well modeled in TPS for the visited centers
But...

Out of tolerance situations disappear in a 2% yun, a clear explanation
is difficult to find...

Aim of BELJART-2:

-offering proven technology/ methodology ...

-higitly accurate dose measurements in RT

-maintaining expertise and “drive” in the present auditing-work

What BELJART-2 will do:

- BELAART?%¢; continuation of beam dosimetry auditing

-BELAJART Trvatment 1 eng-to-end testing of class specific treatmertts
“sehar you see is what you get” ?

the BELAART-2 project vemains supervised by effective members of the
BHPA on behalf of BHPA and CvGR-CdMR!
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How will BELJART-2 proceed:
BELAJARTBasc,

- as BELdJART-1 witli reduced # tests

- mailed audit, no visitation

RELJARTrcomnent . INRT verifieations
- alanine/EMR + EBT2/ film dosimetry
- we start with intra cranial INIRT treatment

- mailed audit, no visitation

creation/ elaboration of a Belgian Film Dosimeti'y WG with BHPA

Status per Jan, 2012: 91linacs in operation iv Belgitm

within BELZART-1: 208 beamns audited = 61 linacs
stifl 30 linacs need an audir

incl. 7 TomaTherapy,. 3 Mobetrons, I Ganumaknife, 1 CyberKnife
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Output of BELJART-2:

-further auditing as usual of “new” linacs (mailed; BELAJARTBasic)
-auditing for Tomo, Mobetron, GammakKnife (and CyberKnife)

-evidence based determinntion on & national scale of tolerance levels for
BELdARTTwnrmmf

-IMRT auditing by end-to-end testing (nailed; BELZARTF eanment)
(irvadiate phantom as patient)

-auditing Ir-HDR treatments

-offering a platforin of expertise for dosimetry to BHPA members and
enconraging discussion in therapy-dosimetry
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2. Procare

Prof. Dr. K. Haustermans

Improving rectal cancer care in
Belgium by standardizing CTV
delineation

The PROCARERT project

Introduction

Current status

* Review procedure

Analysis of results

Conclusion
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¢ Current status
= Review procedure
o Afysis of rosutts

" S
e L OhOision

Brief history

» 2009 Nov - first Aquilab installation

» 2010 March —start of the review with 3 centers
» 2010 April—launch of the official test

* 2010 May — full operation between 10 centers

* 2011 March — 18 centers participating

« 2011 July — 20 centers participating
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Clinical guidance

» 2010 March — a CD distributed
— Procare guidelines
— A CTV delineation atlas
- The ESTRO teaching course presentation
— An OAR delineation atlas

— The manuscripton CTV delineation

Clinical guidance

* Guidelines for CTV delineation peer reviewed
and published
— A common solution to all

e Guidelines for OAR reviewed by abdominal
radiologist (F. Claus)

» Eszter Hortobagyi trained by UZL and half time
appointed to Procare project
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Delineation guidelines

Lr 1 N adteninnciops Bad Bn V4 00N g el
CopTogM o MY

A ; [ R
$ R e R

FIVINTIM Al UL 10 G £ i N 02 iy

CLIKICAL INVESTIGATION Recium

DEFINITION ANE DELINEATION OF THE CLINICAL TARGET VOLUME
FOR RECTAL CANCER

Sawan Besvd, MDD Wit Deney, ML E Kasme Havsmruass, MD L Pa D
Prbray Prssasers, SET3, Py Visosa Vasoweasaar, ML Tost Nonsumzo, MG
ane Warken D Nive, MDD s

Ixgiinnsty of *Ridedbr iy, Sorpery . et FRe by, Loy Wonpata) Cadtontg, Lawnca % om, st pitewd o
Haleabingy, faiad Unvrngiy egifad, Gleal, Byliiua

Delineation guidelines
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Delineation guidelines for OAR

ATLAS

Organs at risk delineation guideline
JPROCARE PROJLCT/

February 2010 - version 0.1

Current situation

» 21 centers agreed to participate in the QA
Procare network with Aquilab as platform

* 20 centers have their license installed

» 20 centers have been connected to the
network /submitted at least one case/
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= Current status
* Review procedure
o Analysis of resuits

Conchusion

Central
_ Secured server |
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Review procedure
L i

1" UploadingtheCT,RT Structure . -~
. 'tolaca|SecuredSewer '
. 2 Emalltommysn_e
. : - Notifiction
. % - Pravidirg clinical |nformat|on
.l‘, | . Review

Tra nsfernng damfrom loclto centralSecured Server

S“;:;'SLTE _ Reviewing theCaseinAquilab
TR T 3. Modified RT Structure uploaded to Centres local
SecuredServer

4. - " Emalltocentre '
' . -Explanatmnofmodtﬂmtions

_ Feedback on used CTV .

. _ i
%q | " Dowrnitoading the modifiedCTV
Vilewa Emaiito procare@ urleuven.be

- Central |1 - About used(TV

Sec “’L_ff'. e b 3 . Uploading used RTStructure

Required information

* Name of the sender hospital

* Identification of the patient

 National registration number -/INSZ-NISS/
* TNM Staging

* Localization of the tumor

» Name of the hospital where the surgery or
chemotherapy is planned

« Any further comment
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Agreement

Contours are reviewed within 24 hours

Modified CTV structures are sent back as
“CTV-mod”

it is not mandatory to implement the
modifications!

Please send back “CTV-used”

Agreement

Delineation of OAR is not required but highly
recommended

UZ Leuven is checked by UCL and vice versa

* The final database will be archived at the

Cancer Registry using national registration
number-NISZ/INSS
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Review outcome

Storing the Used CTV is important to properly assess
treatment outcome

CTV ‘Mod’
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Cases submitted (as of 29-02-2012)

b o1 o

p S G Wew Det e MoR

F]

Contard

Cooparé

_Gemiie o

Lumiarna

(1 g

Conmarzi

Conmed?

40



JAARVERSLAG 2011 C. Weltens

26/06/12

Cases submitted (as of 29-02-2012)

Submitted pts = 949

Localisation (as of 29-02-2012)

low 416 438%
Low-Med | 52 , 5.5%
 lowHgh 4 . 04%
Med 246 25.9%
‘Med-High =~ 51 o 5.4%
High 171 18.0%
~ Notprovided 9 09%
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Modifications (as of 29-02-2012)
_

. Centarl 93.5%
Center2 77 70 90.9%
Centerd . 3z o oo 38 o 89.2% -
Centerd 4 4 100.0%

.CenterS . 10 R 3 : 90.0%
Center6 85 51 60.0%
Center7 12 R 1m: 91,7% -
Centerd 1 ) a3 - 76.9%
Center9 - C 43 a7 - - . B6.0%
Center 10 i5 : 15 100.0%
Centaril 18 . .18 C T 100.0%
Center12 _ - 72 52 72.2%
Centar i3 10 . 9 . T 50.0%
Center 14 3 3 - 50.0%
Center 15 34 : B | . 82.4%
Center 16 44 32 72.7%
Center17 : e - 54 . T 83,1%
Center 13 180 40 22.2%
Center19 - . 6h - 93,0%
Center 20 48 45 93.8%

Review outcome (as of 29-02-2012)

Center 1 58 53
CCemes a4 o
Center 5 9 1

_Center® 5k
| Center? 41

) ..Ezknllel' 1.6

(Cemerds 9
Centee 14
Centar 15

i
i
i

Center 20
 Towl 678 - A1y
[ Towst[%)  1000%  698%
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OARs (as of 29-02-2012)

| OAR presénf
Femoral'_heads - 747 78.7%

Bladder 855 90.1%
Smalibowel . =~ 583  61.4%

oCLrent status
s Review procedure

* Analysis of results

= LOBCIUSION
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Analysis

* Analysed period: between March 2010 and
September 2011

» The dataset was evaluated by a statistician
-David Jegou- from the Belgian Cancer Registry

-

Belgian Cancer Reglstry

Gender repartition
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Age analysis

TNM Classification
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TNM Classification

Evaluation vs. “reference” volume

Reviewer's CTV.
{reference)

Submitted CTV

Contoured Additional Volume
(V50

Volumetric ratio Contoured Common Volume
(RV)
———————————— e
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VCC by month

e e £ a v g A e x g
- T R I I I I (O C B ]
A TH

N
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ciany ol ordar
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Conclusion

48



JAARVERSLAG 2011 C. Weltens 26/06/12

3. Incident report systems

Prof. Dr. P. Scalliet
Prof. Dr. C. Weltens

ADHECO

An incident management system used for incident registration and benchmarking is
proposed by Adheco (http://www.adheco.be/). The proposed system is the PRISMA RT
system. In this system both the analysis and classification of the incidents are
performed by trained personnel of the department itself, but benchmarkmg with other
departments (national, international) is also possible.
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| Quality management systems (QMS) ]

C. WELTENS

The implementation of a Quality Managment System in the Belgian Radiotherapy
departments is coordinated by the College. This project consists of 3 sub-
projects: '

1) Installation of an INCIDENT REPORT SYSTEM

2) Participation to external dosimetry audits (see chapter about Beldart)

3) Participation to on site audits (organized by the college, starts in 2011)

The installation of Quality management systems is funded by the “Nationaal
Kanker Plan/Plan National Cancer”. This plan includes the progressive
installation of a QMS in all radiotherapy departments (5 departments start
each year). The QMS consists of the installation of an incident reporting
system and the participation to external dosimetry audits. Furthermore on site
audits are planned.

In 2011 the College prepared the preparation of the implementation of
the Incident Report System. Also the first 5 hospitals were audited.
External beam dosimetry was continued.

1. Installation of an_incident report system: PRISMA RT

Following steps were prepared in 2011:
A. Information to all radiotherapy departments about installation of PRISMA

RT
B. Solving the software and hardware issues

Planning for 2012
1) Information national meeting about the practical installation of the system

is planned on March, 1% 2012
2) Installation of the system in all radiotherapy departments in 2012
3) Education of the quality coordinators
4) Test of the software and interface, feedback and adaptation

Planning for 2013
1, Evaluation of the system
2. Organisation of a national and international benchmark

2. On Site Audits
See separate report by Prof. Scalliet

3. External Beam dosimetry
See separate report by B. Schaeken.
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4. IMRT

M. Van Dijcke

F. Vanneste
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IMRT TREATMENTS IN BELGIUM SURVEY
PART 2

Dear Colleagues,

The College of Radiotherapy has decided to realize a complementary survey more dedicated to the
practical physics QU procedures related to the use of IMRT technigues in Belgium.

All the results will be published in the ammual report of the College in an anonymons way.

The first survey was trying to evaluate the importance of IMRT for the treatments realised in Belgium
and also the dme dedicated for the different types of verification dedicated to this technique. -

In the actual survey we would like to monitor more in details the following items:
A type of pre-mreatment dosimetric verifications
A analysis methodology

A tolerances

A dedicated Linac or Machine QC (daily...)

Additionally, the radiotherapy conumumity is very interested to have an idea of the mean number of
monitors. All the information will also sexve to prepare the Beldart 1 project (and to end testing)

General informntion

Centre:

Questionnaire filled in by (local contact):

Position:
E-mail:
Are you performing IMRT: & YES c NO, if no please return this
page ouly
Do you faresee to use one of these modalities within the coming 3 years? o YES o NO
If yes go to page
Maodality: SMLC (Step and Shoot) o Yes o No 20 |
DMLC (Dynamic) 2 Yes c Ne 4
Rotational o Yes o Ne 12
Helicotdal £ Yes c No 28
Cyberknife c Yes o Ne
Gamnuknife o Yes o No
Other c Yes cNo
Collége Radiothérapie _ Enquéte IMRT 2012 _ FART 2 1
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C. Welfens
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C. Welfens

A) DMLC Technique (dynamic IMRT)

Pre-treatment verifications (patient oriented)

At which

frequency do you perfom this type of measurement?

o For ne patient at all

o For zome patients

@ For all patients

o How many times per patient ?

a) Point dose

verifications

26/06/12

Point doses are generally measured with an jonisation chamber 1n a flat phantom from gantry
0 degree for every beam (fluence) or in a geometrical or apatomical phaniom from the

planned gantry angles.

Do you perform point dose measureinents? o YES o NO
HYES:

Phantom: Filat semi-anatomical

Type of detector used: Detector Volume: cC

Each field at gantry 07 a YES o NO

Individual field fluence control? o YES g NO

Dose points in homogenous dose region? o YES o NO

Special dose points in region of critical organs? oYES z NO

Total nuniber of verified dose peints/field?

Do you use ou your TPS “point doses” values or do you take into account the size of

your ionisation

chamber and use a mean dose velue in the chamber?

o point dose o mean dose
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Tolerances for point dose verification results:

Localisation Prostate Head and Neck Other

Tolerance in %5 Tolerance in % Tolerance in %

Individual Fluence

Taotal dose

Organs at risk |

Organs at risk 2

In case some point doses would be out of tolerance, how are you dealing with this
sitwation?

Do you have a local protocol for this situation a Yes a No

If yes please summanize in few lines

Who is taking the final decision the clinician or the physicist?

o Clinician o Physicist o Both

56



JAARVERSLAG 2011 C. Welfens

b) 2D Distribution

Are you performing fluence verifications for each patient?
Do you analyse each field mdividually?
Do you use gantey at 0 degree for each field?

Which type of measuning device are you using?
i 2D-Array system
o Gafchromic
o EDR2
a Film
a Other
Vidar:
Other scannes:
Analyzmg software:
o EPID
o Portal Dosimetty
o Epiga
o Other
Ase your comparisons perfonued in?

3 Absolute dose o Relative dose

oYES
aoYES
oYES

26/06/12

o NO
aNO
o NO

In case of relative dose comparisons, do you perform an additional absolute dose control with

an ionisation chamber?

aYES g NO

Remarks:
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¢) 3D distributtons

‘ This is the case when the treatment data are transferred on 3 semi-anatemical phantons for

combined dose distributions control.
. Are you perfonming fluence verifications for each patient?
t o YES cNO
Do you acquire data for each field individually?
a YES cNO
Which type of measuring device are you using?
aTLD
o JDARRAY system
o3 DARRAY (Delta 4, arc check)
2 Film
o Other
o Chamber
Do you mensure doses m?
a Coronal planes
a Transverse planes
a Sagittal planes

o Multiple planes
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d) Tolerances for IMRT Verifications

The classical comparison methodology 13 based on the use of % of difference coupled to the
DTA (distance to agreement). giving a value to the Gamma Index.

Nowadays it is not very simple to apply this concept in IMRT verifications and quite often is
it difficult to compare results between different centres, )

Before comparing values of Gamma Index it is important to specify some aspects of the
comparisen parameters.

1) When we will compare the calculated and tiie measured fluence, we will compare
a quite important number of point doses and of course the dose for each point can
vary a lot. Will the comparison parameters (%o. DTA) be the same for high dose
values and for low dose values? The ESTRO booklet 9 iv giving some
recommendations 1o try to resolve this problem.

toble 7.4 Peopacad values ol the cambideree Lumats and acinn Leveds lor IME D roabment (From Palia

of o JO03).

Aaarsn

Canbichonne §i > Ao et fev ¥

B I 1. &0y,

izl dose, bow Jose goodicnt
1A or S DTA

-ngh d
Lirw fdose. 1oy dose wndicil 4 Y
Puenas Gl ofl (i y e, d 2o DITA X IFTA

2, hiph udoy bt ur 2own DVTA

< Thy condidenge Wonir iv detingad pr deg s ol 1he avetoey e viation o 190 50, The aversps de-
latesn usesd ip Fe calendativd vt Comtsdanee Ut for @l tegions is expressod as a pereentige of the

provenibed diovee acearlmg 1o0he formmdne BN o ), g Dh s Y )

When we will realize the comparison, we will also exclude “background” points to take into
account only the representative points in the matrix. Different possibilities exist fo eliminate
the background. ’

Analysis of the results

In addition to your Gamma Index parameters (%s diff, DTA). please enter your “acceptance™
levels valnes of your clinical protocot.

Example:
Clinical Site Prostate
Dose/DTA criterion 4% 4mm
Tolerance 9825 of pixels inside the 20%
isodose ROL

Institute of Physics and Engineering in Mederine, IPEMReport 96,
Guidance for tire Clinical hnplementation of IMRT, 2008

AN PLdlal S ie e lal TRARME AAIA NIARMA (o]
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Clinical site Prostate Head and Neck Other
Dose/DTA Values
Tolerance (%5 of
points with ganina
index ==1)
Locat dose -
comparison (7}, YES NO YES NO YES NO
Maximmum Weighted YES NO YES NO YES NO
User value Weighted YES NO YES NO YES NO-
Tol: %% Tol: o Tol: 0%
Increaze ° ’ ° : ° :
tolerancelow doses Doses : Doses : Doses :
Background Subs. Value: % Value : % Value : %
Use of a dase
threshold to ,
elimtnate low dose YES NO YES NO YES NQ
peints
Increasing % —
tolerance for low YES NO YES NO YES NO
dose points
Do yow take into
account the points .
owside the path of YES NO YES NO YES NO
the leaves?
Use of a dose YES NO YES NO YES NO°
threshold to eliminate
fow dose points
Increasing % YES NO YES NO YES NO
tolerance for tow dose
points
Do you take into YES NO YES NO YES NO

account the poinis
outside the paih o the
leaves?

Collége Radiothévapie _Enquéte IMRT 2012 _PART 2
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Institute of Physics and Engineering in Medecine, IPEMReport 96,
Guidance for the Clinical Implementation of IMRT, 2008

In your clinical routine, are the proposed vaines of Booklet @ (ESTRO) gamma criteria
frequently used (see table below) ?

Approach Average Gamp | Maximum gamima % gamama -
Accaptable - 0.5 =15 0-5 %
Need further
evaluanon 0.5-0.6 1.5-2.0 5-10%
Not acceptable 0,6 2.0 =10%

Table 7.3 Critevia for acceptability of gmmma evaluation of pre-reatment verification of
IMRT beams (from Stock et al., 2005)

Your answer: o YES a NO
Conounent;
Ifno:
Collége Radiothérapie _ Enquéte IMRT 2012 _ PART 2 10
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e) Monitor units

26/06/12

The purpose of this question is to try to have an idea of the wumber of monitor units delivered

for specific localisations in the different centres in Belgivm.

We would like to obtain a mean vatue for the specified treatments.

To give us the possibility to perform a comparison, it is very important to provide some

information regarding beam calibration.

Which photon energy is used for IMRT?

MU reference conditions: IMU=1cGy a SSD= cm
DEPTH= «m
Localisation Technique: Typical Number of MU
. for 2 Gy at Ref. Pont
Dynamic :
Prostate
Brain (1o sterea)
Head and Neck
Collége Radiothérapie _ Enquéte IMRT 2012 _PART 2 11
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B) ROTATIONAL IMRT Technique

Type of technigque: o RapidAre o VMAT o Qther

Do you treat all your IMRT patients with ArcTherapy? = YES oNO

IF NO, which localisations are dedicated for this techmque?

Localisations:

At wluch ﬁ'equency do you perform this type of measurenient?

o For no patsent at atl
a For some patients
o For all patieats

o How many times per patient ?

a} Point dose venfications

Point doses are generally measured witl an ionisation chamber in a flat phantow from gantry
0 degree for every beam (fluence) or in a geometrical or amatomical phaniom from the

planned gantry angles.
Do you perforni point dose measwrements? o YES o NO

I YES:
Phantom: Flat semi-anatomical
Type of detector used: Detector Volume: cc
Each field at gantry 0? o YES o NO
Individual field fluence control? o YES o NO
Dose peints in homogenous dose region? o YES o NO

Collége Radiothérapie _Enquéte IMRT 2012 _PART 2 12
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Special dose points in region of critical organs? oYES o NGO
Total number of verified dose points/field?

Do you use on your TPS “point doses™ values or do you take into account the size of
your ionisation chamber and use a mean dose value in the chamber?

o powt dose O mean dose

Tolerances for point dose verification results:

Localisation Prostate Head and Neck Other
Tolerance m % Telesance in %a Tolerance m %
Individual Fluence
Total dose

Organs at nisk |

Orzans at risk 2

In ¢ase some point doses would be out of tolerance, how are you dealing with this
situation?

Do you have a local protocol for this situation o Yes a No

If yes please summarize in few lines

(leave some space to wrife a few lines)

Who is taking the final decision. the clinician or the physicist?

o Clinician o Physicist o Both
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b) 2D Distribution

Are you performing fluence verificatons for each patient?
Do you analyse each field individually?

Do you use gantry at 0 degree for each field?

Which type of measuring device age you nsing?
i1 2D-Agray system
o Gafchromic
o EDR2
o Film

a Both

Vidar:
Other scanner:
Analvzing software:
o EPID
o Portal Dosimetry
o Epiga
& Other
Are your comparisons performed in?

a Absolute dose o Relative dose

oYES
oYES
oYES

26/06/12

oNO
aNO
o NO

In case of relative dose comparisons, do you perform an additional absolute dose control with

an ionisation chaniber?

a YES aNO

Remarks:
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¢) 3D distributions

This i5 the case when the treatment data are transferved on a senu-anatonical phantom for

combined dose distributions control.
Are you perferming fluence verifications for each patient?
o YES oNO
Do you acquire data for each field individually?
a YES o NO
Which type of measuting device are you using?
s TLD
T 2DARRAY system
= 3 DARRAY (Delta 4, arc check)
o Film
o Other
o Chamber
Do you measnre doses in?
& Coronal planes
o Transverse planes
a Sagittal planes

o Multiple planes
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d) Tolerances for IMRT Venfications

The classical comparison methodology is based ou the nse of % of diffesence coupled (o the
DTA (distance to agreement), giving a value to the Gamma Index.

Nowadays it is not very simple to apply this concept in IMRT verifications and quite often is
it difficult to compare results between different centres.

Before comparing values of Gamma Index it is important to specify some aspects of the
comparison parameters.

1) When we will conipare the calculated and the measured fluence, we will compare
a quite impeortant number of point doses and of caurse the dose for each point can
vary a lot. Will the comparison parameters (%5, DTA) be the same for high' dose
values and for low dose values? The ESTRO booklet 9 is giving some
recommendations to try to resolve this problem. ‘

table 7.4 Praposel yafoes af e comlidence Irmibs ardd wnon Levrds fine DVER T frenhmients (Iros Palin
ol HHELY

Heyrissn Cunfadein v divie A rins Faovwl

Hiph dome. bow dose prodicim a0 M
i }"Ii;zh dosg, h:il:;h»; L’Tddi;:‘n{ o (Lt urr_;’:mn;[jT;W S ’ 2 1111!::[)?’\”
so, o dare grasdient A L T R
] ;):T:‘.c h_‘”, o ailg, ;_4,_"_- o .-‘Anﬂun I;'l A ﬁﬂm [RR RN ' ’

= e crnBidepee HmH s detime] s e sany of The averisge dovarion amd 390 31020 Fhe avoerapa de-
vialinn nsed 10 e cadenlalzon of conafidencd BTnE b all vegirns s ekprieiad s s pereentage al the

presenbed bnze secordiag g the Jarmuala [0« {']L.m‘I"'.n;.n“npiu-.nr-ul'

When we will realize tlte comparison, we wilf also exclude “background™ poiats to take into

accouat only the representative points in the matrix. Different possibilities exist fo eliminate

the background. ‘
Analysis of the results

In addition to your Gamma Index parameters (% diff. DTA}, please eater your “acceptance”

levels values of your clinical protocol. ‘

Example:

Clinical Site Prostate

Dose/DTA cnterion 4% dmm
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Tolerance

98% of prxels inside the 20%

isodose ROI

Institute of Physics and Engineering in Medecine, IPEMReport 96,

Guidance for the Clinical Implementation of IMRT, 200§

26/06/12

Cligical site

Prostate

Head and Neck

Other -

Dose/DTA Values

Tolerance (%5 of
points with gamma
index <=1)

Local dose
comparisen (7).

YES NO

YES NO

YES NO

Maximum Weighted

YES NO

YES NO

YES NO -

User value Weighted

YES NO

YES NO

YES NO

Increase
tolerance/low doses

-
o

Tol:

Doses .

Tol: %a

Doses :

Tol: %%

Doses :

Background Subs.

Value: 2

-
o~

Value ;

Value : %%

Use of a dose
threshold 10
eliminate low dose
poiats

YES NO

YES NO

YES NO

Incteasing %
tolerance for Jow
dose points

YES NO

YES NO

YES NO

Do you take inlo
account the points
outside the path of

the leaves?

YES NO

YES NO

YES NO

Use of a dose
threshold ro eliminate
Tow dose points

YES NO

YES NO

YES NO

Increasing %o
tolerance for low dose
points

YES NO

YES NO

YES NO

Do you take into
account the points

YES NO

YES NO

YES NO

Collége Radiothérapie _ Enquéte IMRT 2012 _PART 2
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outside the path o the
leaves?

Institute of Ploysics and Enginesring in Medecing, IPEMReport 96,
Guidance for tie Clinical Implementarion of IMRT, 2008

In your clinical routine, are the proposed values of Booklet 9 (ESTRO) gamma criteria
frequently used (see table below) ?

Approach Average Gamma | Maximum ganima 9% gamuna -1
Acceptable =05 < 1.3 0-5 %
Need further
evaluzhon 0.5.06 1.5.20 5-10%
Mot acceptable BRI S 2.0 =10%

Table 7.5 Criteria for acceptability of gamma evaluation of pre-meatment verification of
IMRT beams (fion Steck et al., 2005}

Your answer: o YES o NO
Conunent;
If no:
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) Monitor nmts

26/66/12

The puipose of this question is to try to have an idea of the number of monitor units delivered

for specific localisations in the different centres in Belgivm.

We would like to oblain a mean value for the specified treatments.

To give us the possibility to perform a comparison, it is very important to provide some

information regarding beam calibration.

Which photon energy is used for IMRT?

MU refarence conditions: IMU=1cGy at 58D = cm
DEPTH=  cm
Localisation Technique: Typical Number of MU
) for 2 Gy at Ref. Point
Dynamic o
Prostate
Brain (no stereo)
Head and Neck
Collége Radiothérapie _Enquéte IMRT 2012 _PART 2 19
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() STEP-SHOOT IMRT Technique

Pre-treatment vernifications (patient oriented)

At which ﬁ'equency do you perform this type of measurement?

a For no patient at all
a For some patients
a For all patients

o How many times per patient ?

a) Pount dose verifications

Point doses are generally measured with an ionisation chamber in a flat phantoms from gantry
0 degree for every beam (fluence) or in a geometrical or anatomical phantom from the

planned gantry angles.

Do you perform point dose measurements”? o YES aNO
HYES:

Phantom: Flat semi-anatomical

Type of detector used: Detector Volume: cC

Each field at gantry 0? o YES o NO

Individual field fluence control? o YES o NO

Dose points in hamogenouns dose segion? o YES a NO

Special dose points in region of eritical organs? oYES o NO

Total number of verified dose points/field?

Do you use on your TPS “point doses™ values oy do you take into account the size of
your ionisation chamiber and use a mean dose valve in the chamber?

Collége Radiothérapie _ Enquéte IMRT 2042 _PART 2 20
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o point dose 0 mean dose

Tolerances for point dose verification results:

Laocalisation Prostate Head and Neck Other-
Tolerance in %6 Tolerance in % Tolerance 1%
Individual Fluence
Total dose

Organs at risk 1

Organs at risk 2

In case sowne point doses would be out of tolerance, how are vou dealing with this
situation?

Do you have a local protocol for this situation a Yes o No

If yes please sunmarize in few lines

(leave some space to wiite a few lines)

Who is taking the final decision. the clinician or the physicist?

o Clinician o Physicist o Both
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b) 2D Dastribution

Are you performung fluence venfications for each patient?
Do you analyse each field individually?

Do you use gantry at ¢ degree for each field?

Which type of measuring device are you using?
<1 2D-Array system
o Gafchromic
o EDR
o Film
o Both

Vidar:
Qiher scanner:
Analyzing software:
o EPID
o Portal Dosimetsy
o Epiga
o Other
Are yonr comparisons performed in?

o Absolute dose 7 Relative dose

oYES
oYES
aYES

26/06/12

aNO
aNO
o NO

In case of relative dose compasisons, do you perform an additicnal absolute dose contral with

an ionisation chamber?

aYES o NO

Remarks:

Collége Radiothérapie _ Enquéte IMRT 2012 _PART 2
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¢) 3D distributions

This is the case when the treatment data are fransferred on a semi-anatomicat phaatom for

combined dose distributions confrol.
Are you performing fluence verifications for each patient?
o YES o NO
Do you acquire data fot each field individually?
a YES o NQ
Which fype of measunng device are you nsing?
o TLD
o 2DARRAY system
o 3 DARRAY (Delta 4. arc check)
o Film
o Other
a Chamber
Do you measure doses in?
a Coronal plases
o Transverse planes
o Sagittal planes

o Multiple planes

Collége Radiothérapie _Enquéte IMRT 2012 _PART 2
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d) Tolerances for IMRT Vernfications

The classical comparison methodology is based on the use of %o of difference coupled to the
DTA (distance to agreement), giving a value to the Gamma Index.

Nowadays it is not very simple to apply this concept in IMRT verifications and quite oflen is
it difficult to compare results between different centres. '

Before comparing values of Gamuma Index it is important to specify some aspects of the
comparison parameters.

1) When we will compare the calculated and the nieasused fluence, we will compare
a quite important mumbey of point doses and of cousse the dose for each point can
vary a lot. Will the comparison parameters (%, DTA) be the same for high dose
values and for low dose values? The ESTRO booklet 9 is giving some
reconunendations 1o try to resolve this problem.

Pable 7oA Propesed splues of e vondidesee Biaas anel acton lescba fen INRUT teabientx i Pialta

p e 200Xy

Ropginek Elopdiheoiee Tinne® dectivin Lol

fhiph dose, Low doae gdions =i At
l[} o -nura U l a'\

4'.1

JRIESNCE ) ST R Ny | Judn [PTA A AYTA

2 The eanfidonee binut is sleinel as the san ol the svernge deviagion amd 1 06 S0, The aveompe de-
Tt used B0 the enfoutatian af confalgiee il for atl regions 15 cxpressed s a preentaie af the

pms-s._u!sul. wiae duiarding to tlic feauda PP (03 e -0, 00 B Bp———

When we will realize the comparison, we will also exclude “background™ points 1o take info
accovnt only the representative pomnts in the matrix, Different possibililies exist to elmunate

the background.
Analvsis of the results

In addition to your Gamma Index parameters (% diff, DTA), please enter your “acceptance”
levels values of your clinical protocol. o

Example:

Clinicat Site Pirostate

Dose/DTA cntenion 4%% 4mun
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Tolerance

0%% of pixels iuside the 20%
isodose ROI

Institute of Physics and Engineering in Medecine, IPEMReport 8

Guidance for the Clinical Implententation of IMRT, 2008

o

26/96/12

Clinical site

Prostate

Head and Neck:

Other

Dose/DTA Values

Tolerance (%o of
points with gamua
index <=1}

Local dose
comparison (7).

YES NO

YES NO

YES NO

Maxinmm Weighted

YES NQ

YES NO

YES NO

User value Weighted

YES NO

YES NO

YES NO

Increase
tolerance/low doses

Tol: %

Doses :

Tol: %

Doses :

Tol: %%

Doses :

Background Subs.

Value : %

Value ; %

Value : %

Use of a dose
threshold to
eliminate low dose
poinfs

YES NO

YES NO

YES NO

Increasing %
tolerance for low
dose points

YES NO

YES NO

Do you take into
account the points
outside the path of

the leaves?

YES NO

YES NO

YES NO

Use of a dose
threshold to eliminate
low dose points

YES NO

YES NO

YES NO

Increasing %o
tolerance for low dose
points

YES NO

YES NO

YES NO

Do you take into

account the poinfs

YES NO

YES NO

YES NO°
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outside the path o the
leaves?

Institute of Physics and Engineering in Medecine, IPEMReport 96,
Guidance for the Clinical Implomentation of IMRT, 2008

In vour clinical routine, are the proposed values of Booklet 9 (ESTRO) ganmuna cyiteria
frequently used (see table below) ?

Approach Average Gamma | Maamum gamma % gammia =1
Acceptable < 0.5 L5 0-5%
Neead further
evaluation 0.5-06 1.5.2.0 5-10%
HNot acceptable .6 20 ~10%

Table 7.5 Criteria for acceptability of gamma evaluation of pre-treatment verification of
JMRT beams (from Stock et al.,, 2005)

Your answer: o YES a NO
Comment:
If no:
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¢) Momitor units

The purpose of this question is to try to have an idea of the number of monitor units delivered
‘ for specific localisations in the different centres in Belgium. ‘

We would like to obtain 2 mean value for the specified treatments.

26/06/12

' To give us the possibility to perform a comparison, it is very important to provide some

information regarding beam calibration.

Which photon energy is used for IMRT?

| MU reference conditions: IMU=1c¢Gy at 88D = e
DEPTH=
’ Localisation Technique: Typical Number of MU
for 2 Gy at Ref. Pouit
Dynamic

( Prostate

Brain (no stereo)

Head and Neck

l Collége Radiothérapie _Enquéte IMRT 2012 _ PART 2
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D) HELICOIDAL IMRT Technique

At which ﬁ'equency de you perform this type of measurement?

o For 1o patient at all
o For some patients
o For all patients

o How many times per patient ?

a) Point dose verifications

Point doses are geperally measured with an ionisation chamber in 5 flat phantom from gantry
0 degree for every beam (fluence) or in a geometrical or aunatomical phantom from the

planned gantry angles.

Do you perform point dose measvrements? o YES
I YES:

Phantom: Flat

Type of detector used: Detector Volurne:

Each field at gantry 07 o YES

Individual field fluence conirol? o YES

Dose points in homogenous dose region? o YES

Special dose points in region of crifical organs? oYES

Total number of verified dose powts/field?

Collége Radiothérapie _ Enquéte IMRT 2012 _PART 2
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Do you use on your TPS “point doses” values or do you take into account the size of
your ionisation chamber and use a mean dose value in the chamber?

O point dose 0O mean dose

Tolerances for point dose verification results:

Localisation Prostate Head and Neck Other -

Tolerance 1 % Tolerance i % Tolerance in %o

Individual Fluence

Total dose

Organs at risk 1

Organs at risk 2

In case some point doses would be out of tolerance, how are you dealing with this
situation?

Do you have a local profocol for thus situation aYes a No

If yes please summarize in few hines

(leave some space to write a few lines)

Who is taking the final decision, the clinician o the physicist?

a Clinician o Physicist o Both
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b} 2D Dastribution

Are you performing fluence verifications for each patient?
Do you analyse each field individually?
Do you use gantry at 0 degree for each field?

Which fype of measuring device are you using”
{1 ID-Array system
o Gafchromic
o EDR2
o Film

o Both

Vidar:
Other scanner:
Analyzing software:
c EPID
o Portal Dosimetry
o Epiga
o Other
Are your comparisons performed in?

o Absolute dose o Retative dose

oYES
a¥YES
oYES

26/96/12

aNO
aNO
aNo

In case of relative dose comparisons, do yon perform an additional absolute dose control with

an icnisation chamber?

= YES aNO

Remarks:
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¢} 3D distributions

This is the case when the treatment data are transferved on a semi-anatomical phantom for

combined dase distributions conirol.
Are you performing fluence verifications for each patient?
o YES aNO
Do you acquire data for each field individnally?
o YES aNO
Which type of measuring device are you using?
aTLD
o 2DARRAY system
o 3 DARRAY (Delta 4, arc check)
o Film
o Other
o Chamber
Do you measure doses in?
g Coronal planes
a Transverse planes
a Sagittal planes

o Multiple planes

Collége Radiothérapie _Enquéte IMRT 2012 _PART 2
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d) Tolerances for IMRT Verifications

The classical comparison methodology is based on the nse of % of difference coupled to the
DTA (distance fo agreentent), piving a vahwe to the Gamuma Index.

Nowadays it is not very simple to apply this concept in IMRT verifications and quite often is
it difficult to compare results between different centres. C

Before compating values of Ganuna Index it is important to specify some aspects of the
comparison parameters.

1) When we will compare the calculated and the measured fluence, we will compare
a quite infportant number of point doses and of course the dose for each point can
vary a lot. Will the comparison parameters (%6, DTA) be the same for high dose
values and for low dose values? The ESTRO booklet 9 is giving some
recommendations to try to resclve this problem. '

Table 7.4 Propescd vatues of the conlidence mils and seuion devebs for 16 R resnments ¢
vt ol 2O

RasLtion Canficlonve Linde® Avsfug Loved
agh done, Tow sdose gruadiom A% e S

Tigh dome, hi;..;l! AT ;._l_mdu::.u 7 1 o 2meee DTA 7 Tl e or dmim D,
Laovw dose, boe dase gradaent A Fla

rose fall ofF Dl - b 2rum DTA A DTA

s The cenfidence b is defined as the som ol the avemge deviidion and 1,96 ST The v
viation used in the enleatalion of confidonee bsmet fior all regions is axpressed a8 a percentn

prescribed thrse according 1o the formudar B 5 (1 -0 D ninea -

When we will realize the comparizon, we will afso exclude “background” points to take into

account only the representative points in the matrix. Different possibilities exist 1o eliminate

the background. '
Analysis of the results

In addition to your Gamma Index parameters (% diff, DTA), please eater your “acceptance”
levels valtes of your clinical protocol. '

Example:

Clinicai Site Prostate
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Dose/DTA criterion

4% Joun

Tolerance

98% of pixels inside the 20%

isodose ROL

Institute of Physics and Enginearing in Medecine, IPEMRaport 96,

Guidance for the Clinical Implementation of IMRT, 2008

26/06/12

Clinical site

Prostate

Head and Neck

Other

Dose/DTA Values

Tolerance (%6 of
points with gamma
index ==1)

Local dose
comparison (?).

YES NO

YES NO

YES NO

Maximum Weighted

YES NO

YES NO

YES NO-

User value Weighted

YES NO

YES NO

YES NO-

Increase
tolerance/low doses

Tol: %o

Doges :

N
o

Tol:

Doses :

Tol: %

Doses :

Backgronnd Subs.

Value : %

Value : %

=

Value : 9

Use of a dose
threshold to
eliminate low dose

points

YES NO

YES NO

YES NO

Increasing %
tolerance for fow
dose points

YES NO

YES NO

YES NO

Do you take into
account the points
outside the path of

the leaves?

YES WO

YES NO

YES NO

Use of a dose

low dose poinls

ttreshold to eliminate

YES NO

YES NO

YES NO°

Increasing %o

points

folerance for low dose

YES NO

YES NO

YES NO
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Do you take into YES NO YES NO YES NO
accoun! the points
outside the path o the

leaves?

Institute of Physics aud Engineeving in Medecine, IPEMRaport 96,
Guidance for the Clinical Implemenration of IMRT, 2008

In your clinical rontine, are the proposed values of Booklet 9 (ESTRO) gamma criteria
frequently nsed (see table below) ?

Appreach Average Gamma | Manumm gamma % gamma .-
Acceptable 0.5 <15 05 %
Need futher
evaluation 0506 1520 5-10%
Not acceptable 0.6 =20 =10%

Table 7.5 Critavia for acceptability of gamma evaluation of pre-rreatinent verificafion of
IMRT beams (from Stock et al., 2003}

Youwr answer: o YES aNO
Comment:
If no:
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e} Monitor boits

The purpose of this question is to try to have an idea of the number of monitor units delivered
for gpecific localisations in the different centres in Belgium.

We would like to obtain a mean value for the specified treatments.

To give us the possibility to perform a comparison, it is very important to provide some
information reparding beam calibration.

Which photon energy is vsed for IMRT?

MU reference conditions: IMU=1c¢Gy at SsD= em
DEPTH= cm
Localisation Technique: Typical Number of MU
) for 2 Gy at Ref. Point
Dwnanuc
Prostate
Brain (no stereo)
Head and Neck
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E) DAILY LINAC QC DEDICATED TO IMRT

Are you performing IMRT linac dedicated tests every day ?

Yes

Na

If yes, please give a shost description of vour procedure.
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5. Audits

College of radiotherapy - Clinical audits 2011

Auditors

1. Clinicians: P Scalliet, Y Lievens, P Van Houtte, K Vandeputte, D Van den
Weyngaert,

RTT: G Vandevelde, P Thysebaert, P Bijdekerke, M De Baere.
Physicists: MT Hoornaert, M Van Dyke, D Verellen, K Feyen, S Vynckier.

wN

Preparation

1. Methodology

The IAEA has developed in the late 90’s a methodology and a handbook for
comprehensive clinical audits [1]. This was initially intended for deyeloping
countries, but soon in the early development phase, the option was taken to
cover all radiotherapy programs in all settings (affluent and non-afftuent
countries) with all levels of technology (including IMRT). The name of the
handbook is QUATRO.

Over 50 audits have been carried out in Central and Western Europe (and more
across Asia, Africa and South America), allowing to validate the methodology In a
variety of economical environments. This methodology is now imparted in
Belgium under the auspices of the college of radiotherapy.

2. Training

15 auditors have been selected by the college at the end of 2010, & per
profession (radiation oncologist, medical physicist and
nurse/radiographer)according to the IAEA audit procedure.

A training seminar has been organised by the college in March 11th and 12th in
Durbuy, with 4 supervisors previously trained at IAEA and with a broad
experience in auditing: Pr. S. Vynckier (medical physicists UCL), Mrs Mary Coffey
(radiographer, trinity college Dublin), Mr G. Vandevelde (radiograph’ler KUL) and
Pr. P. Scalliet (radiation oncologist UCL).

All aspects of the audit structure have been covered with particular emphasis on
how to communicate the audit results to the audited department and how to
draft the report (a template has been provided by IAEA).

88




JAARVERSLAG 2011 C. Welfens 26/06/12

3. Organisation

The first five hospitals have been selected on the basis of the Cancer Plan project
in quality assurance. These 5 hospitals were the first to benefit from the project
in 2010, as they were already engaged in a certification in quality (NIAS, ISO,
etc). |

The head of hospitals and their quality officers were consulted for practical
organisation (date).

Hospitals:

1. Verviers : 12-14 December.
Contact person: Dr Olivier De Hertog (olivier dehertogh@hotmail.com)
RTT: G Vandevelde
clinician: D Van den Weyngaert
physicist: D Verellen

2. Hasselt : 25-27 January.

Contact person: Dr Paul Bulens (paul.bulens@virgajesse.be)
RTT: G Vandevelde

clinician: P Scalliet
physicist: K Feyen

3. ULg Sart Tilman : 14-18 November {3 days to choose).
Contact person: Prof. Philippe Coucke (pcoucke@chu.ulg.ac.be)

RTT: P Bijdekerke
clinician: Y Lievens
physicist: M Van Dycke

4. Namur (Ste Elisabeth): 11 - 13 janvier (3 days to choose).
Contact person: dr V. Remouchamps

(Vincent. REMOUCHAMPS @cmsenamur.be)

RTT: G Vandevelde
clinician: P VVan Houtte
physicist: D Verellen

5. Turnhout (St Elisabeth): 12-14 December (3 days to choose).
Contact person: Dr Jean Meyskens (Jean.Meyskens@sezkturnhout.be)
RTT: Mia De Baere
clinician: K Vandeputte
physicist: MT Hoornaert
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6. Additional audit on request from Ministry of Health of Luxemburg
Esch-sur-Alzette: 5-7 December

RTT : G Vandevelde

clinician: P Scalliet

physicist : S Vynckier
Results

At the end of the audit, an audit report is delivered to each hospital {(head of
department). It contains a complete description of the department structure and
organisation, as well as a though review of treatment procedures and quality
assurance program. Different conclusions can be reached: (a) therg are severe
deficiencies that need immediate remedial action followed by a verification audit,
(b) deficiencies that do not prevent the department to further operate but need
rapid correctives actions, (c) non-conformities that need to be addressed before
the following audit (5 years), (d) there are no recommendations and the centre
is declared “centre of competence”.

All 5 Belgian hospitals have been declared “centre of competence” according to
the IAEA terminology. There were no deficiencies identified needing immediate or
delayed corrective actions. The quality and safety of patient treatments was
ensured in all sites.

The five audit reports have been discussed during an auditor meeting in April
2012. A more detailed report is in preparation. )

Follow-up

The next five hospitals will be audited in the fall (October-December 2012) by
the same auditors teams. It is intended to keep these teams active for several
years, allowing for build-up of expertise.
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