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Improving dose distribution in the junction area
in external radiotherapy of breast cancer

Mohammad Hmodi* Majeda Nahili*™

Abstract

In this paper we studied and evaluated four techniques (T1, T2, T3, T4) to
expand the secondary collimators by 1mm in order to improve dose
distribution in the junction area of the treatment fields of the chest wall and
supraclavicular lymph nodes when breast radiotherapy.

In technique T or conventional technique a single isocenter with half beam
was used, in Tz only the lateral tangential field was expanded, in T3 only the
medial tangential field was expanded and in T, the medial and lateral
tangential fields were expanded together. The expansion techniques (T2, Ts,
T.) were evaluated in comparison with the T; by studying the dose volume
histograms (DVHs) and calculating dose homogeneity index HI and the dose
of organs at risk (OARs). To verify the position of the secondary collimators
after expansion, the calculated dose using the treatment planning system
(TPS) was compared with the measured dose at three different depths.

The results indicated that there was a gradual increase in the minimum dose
Dmin (p < 0.05) when using expansion techniques at rates of 5%, 6%, and 9%,
and that there was an increase in the volume of the tumor that received 95%
of the prescribed dose PD (V95%) at rates of 50%, 51% and 63%, and thus an
improvement in the HI by 9%, 19% and 30%. These techniques did not affect
the OAR (p > 0.05). the mean uncertainty between the measured and
calculated values was 2%.

we can be concluded the importance of using T4 in planning radiotherapy for
breast tumors because it has a significant role in achieving a more

*P.H.D, Department of Physics, Faculty of Sciences, University of Damascus, Syria.
**Professor, Department of Physics, Faculty of Sciences, University of Damascus, Syria.
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homogeneous dose distribution in the junction area JA, with the necessity of
experimental and frequent verification of the position of the beam collimators

Keywords: secondary collimators; dose distribution; junction area; external
radiotherapy; breast tumors.
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ailaal) Aaludl aagi 1 T2 (b vl dajs Jlariuls aaly dalles j$0 0T (8 - (0as) G5l

Lilal) Cpfiabal) gosi 1 T4 (C .MM dadajal) dalaad) dalad) gaagi 2 T3 (C.1MM ailall
J1S0O dallaall 3S5al ehiall syal judd . 1mm laa duaplly

Glinie dlat Ao JA Jla¥) dilaie & Aol Geld bl (2) dsaad) oa
Aadal) Agal) e (To, T, Ta) Aajall dane g gt il 4jlaal o yall gaead DVH;
b dalaial) el dejall 0558 ailad Guad HI Guilaall daly Gl i3l ity L (T)
Jal (g (-18.7 £17.9%, p = 0.02) Tz Jal ey (-9.9 + 14%, p = 0.08) T2 Jal

.(-29.9 + 16.9%, p < 0.01) T,
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@ aales Al FIF 458 Gk ) (o) dS Aol g9 Guilas (b Geatl) (5o
Ghlia 8 Lelliig dga (e 1SO ddais (e Al Jlad¥) dilase Cilga 2ie dejall 2Ly
:Dimean dubasasl) desall dal (e Tls puntl 138 elang «AT dga (e dllall deal)
s (2.79 £ 2.30%, p = 0.01) Tz Jal ey (2.52 + 1.67%, p = 0.01) T2 Jal i
bl dejall G L cligydll of e Ju e (4.67 + 1.68%, p < 0.01) Ty Jal
il A Ty xie daldy Ty e Al Ji conval JA 8 Diin g2alls Dima
HI palaal) el dad Lol

(average + JSalb clibull cuae JA Juaiy) dihia A dsjal) (uld alia)l :(2) Jsaad)
coiil e PTVia Juasy) dakia aas ce 98%.5 2% 5o Laliaaal &) Do Do .SD)
:Dmax - dadacsh) dsjadl :Dimean (1) Aslaal) aladials dled Gl a3 cdsjnl) (uilad Jalea :HI
deall e 100%.5 95% alia) @A paal) V100068 Vosos - Gaual) deal) :Dmin . alial) ds )

iyl Lo Pp ddguagall

Ts Ts T2 T el
52.75+0.63 51.98 + 0.75 52.05 + 0.58 50.90 + 1.34 D2 (GY)
47.29 + 0.86 47.29 +0.87 46.93 £ 1.08 45.25+1.62 Deso (GY)

0.08 +0.01 0.09+0.02 0.10+£0.01 0.11+£0.02 Hl
50.65+0.79 49.70 £ 0.64 49.57 +0.83 48.35+1.25 Dmean (GY)
53.63 +0.47 52.83 +0.69 52.82 +0.79 51.49 +0.87 Dmax (GY)
4712 +£0.72 4559 + 0.51 45.20 £ 0.83 42.99+151 Dnin (Gy)
95.91 + 3.58 85.42 +4.93 84.05+£5.09 50.18+16.52  Vosu (%)
59.92+11.65 33.73+10.78 26.01+9.81 16.03%£10.11 V100w (%)

:Dimin Syieall dejall dad 5205 (2) Jsaall e Liadf Jaadlg LS

s (5.92 + 3.23%, p = 0.01) Tz Jal (s (5.06 + 2.79%, p = 0.01) T2 Jal e
depall (e Lo o8l Diin dasd (35S Ly Laa (9.21 + 3.68%, p < 0.01) Ta Jal
Pp digeasall

(V100%) Po (3o 100% asa ¢3Sy (Vosos) Po (e 95% aaa o Jasdl 4l dga (e
Ta v dualig (T1 ge Alaally pealy (S 4ad Clyy) 8
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e (115.59 + 35.17%, p < 0.01) 5 (62.61 + 29.50%, p < 0.01) Laidll cualy Ca
Ageagdl Aol JA S apgll ST Ak by il

AU Gans (8 5uS (glaadl Gla) dad of (2) Jgaall e Ll Ladly
Bia A5 JA JlaV] Aalaia anal ducally o5 L)y 435l (380 @l g g 0l
18 aal Hlis (1115 + 123 ¢m®) L) oyl pas pe A3l (27 2 8 CMP) Lanss
L)liie A gumgall dejall (1 100% 5 95% - 4t (55 (f lan Careall (b anal)
gyl YA o

:JA Gkl s vie deall 565 3.2

O gl X eaall Gig ML laill Jad alyial e dejall 563 (6) JSE) s
Lad  TPS Gacled) dalled) Jashass ol 3 PBC duelsa Jlesinds dejal) o
dalleall 3550 cpe Lyl LS Ll aes Jaf (0 dejal) dad b il JSAI 138 (40
(e byl can dalaidl) ASlaws dga (e aall Jlaa clat elld s (K <ISO
Al 25a5a 435S 1SO (pe W) LS B anall daiall (3530 Jana e (931 den
ISl (e Ll Jandlig S amall ()t (K0 Lo il JA Gl s 8850 (ol (e
&) Ly 23 Wil «43.8 Gy (87.6%) T1 e (Ko e aidl ()5S dejall 4 (6)
Lo el alag Ty dal (e 46.1 Gy (92.2%) ) & T2 Jal (e 45.6 Gy (91.2%)
dejall aloyl e 38 Lal) oda ) ) jsds Lee <47.7 Gy (95.4%) T, die €as
dea 0o Laladl Glaladl passs of Lo Jay 1385 ¢8.6% Zusiy JA e Dinin (Syvall
Jaludl dga e Lo Giaay Cpeatll (S st sl Glaay S e L saaly
Ofnlud) auag GV Aol g 8 Lyl dalled) dahie dSlead Bl degall
re donll g sy BV e 53l e S Gl b il
(pos)) 4SLec) G3anl
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52
“‘A‘A-"A.AA
A
50 4 SNe
A
AN
LA
AAN A
k OO0 OAA
48 1 Vve‘k“‘*\ “BAAL
N 2 N AN
> S AA
SN DAA
O NS UN A A
~ Na SWNIN AA
46 S
bed A 2O
8 —G—Tl V¢¢¢¢A
o —-—T2 M a2 WX
44 Ao VU
—*—T3 Vo
——T4
42
40
0 1 2 3 4

Lenght (cm)
ML @il bad ssia) o Ay paal) cbiitl) Jal o dejall g6 Jobde s Aala 1(6) JLil

QARs W,y adgiall slacyl dsjn 3.3
Clil) aues ) Ll QAR by i aigiall sliac) deja (3) Jsaall an
& el gl die GLaEl s38 (g 8 Cilig B dgag ade JasDlg LA sl
(P >0.05) &ua slact) ells
JSAIL bl cua e Ay jaall i) aad QAR W il adgiall slacy) deja Adjlia :(3) Jaadl
s dgasall Aol (0 100%5 95% alid i) A4 aaa V3006 $ Voo -(average  SD)
.alind) deal) :Dmax Al dssall :DMean .yl

Ta T3 T2 T1 Sablll S|
25.53+563 2542+373 2546+508 2525+4.34 Vaw (%) 5 glaall A4,
2036+424 2018+387 2027+312 2009+3.66 Vaw (%) O

8374301 837£302 837+211 850£2.02 Dmean (Gy) i)
3352+4.78 3352+4.16 33424583 3352%425 Dmax(Gy) Ssddl glad
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O S () ugas anal bl el (Sodll g lailly QR deja (B s Cagas pae
Gl an 3gng 568 A1 deyn 3ba) pae e o V] cgpguinal) (n3a dga (e L)
Claldl (e diesn s alivd L Jal€IL 20 aaa allg simal) (i e il ML
Ai Hadil (b Glld ) ALYl sl dikie Glale (e ALl deja g duladl
Zadla Lae oyl eyl A0) g Audaxtl MLC iy ans (AeY Jlaall #61 FIF
Abasale 52k G A deja e

rda il clubidl) (3.4

D &ulidl) eyl TPS Jlasiasls Do Augeonal) desall oy &ijlae (4) Jsand) ey
Jal e Lagin ligdl o Jsaall (e Baadly dagydl) Gt b Gl Bpma Jlasinls
038 o G )l e L(2.03 + 0.79%) sai iy CSEN (lacy) vy sl puen
Dhiel eclly e JiF 0585 o Juiadly el 35S gl V) 3% (p0 T 136 A sie Aol
ol 2a o oo Dbt 13 el dag dl) (i (b 5 8 leaally Guidl sl o
Monitor &dhall Clasg 22 & MU of Cus ((1GY=100MU) &l &y Lasaias
bl &l Wyray 3 Unite

u.uL_é :d1, d2, ds .Lﬂ”m\ Calaadil) @AAJ Lwldal) J&Jﬂ\ & LJAAAS‘ R.GJAJ\ J-JJLEA (4) Jeaadl
djal) :Dc ML Juai¥) bad Jaudy asuildl) gl cad 1om, 2cm, 3cm Glast) ais dsjal)
Ol B e Jlariualy Al 42 2l :Dm L TPS Jlaaiaals Ligusaall

T4 Ts T2 T )

Dwm Dc Dwm Dc Dm Dc Dwm Dc (Gy) 4sal

190 1.86 1.83 1.78 1.79 1.74 172 1.69 di=lcm
196 1.93 1.88 1.86 1.89 1.87 1.80 1.78 d2=2cm
201 1.96 1.93 1.88 1.88 1.84 1.85 1.80 ds=3cm
2.06£0.49 2.15+0.94 2.02+£0.89 1.87+0.82 AD ¥ SD(%)
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Lae Lojal) daas aogt ol Jlasiad die caala)) clig @l of (4) Jsand) e aadly
dalleall Jlass aldas g (X, Y) dejall Classe Gilieiag 3 G 3gag o K5
2By (e GRaall Ayg3 Blan sha) Cang Judl il e Jyeanlly adll ¢ pudlly TPS
claoanal) @l aia ga

ahsy e leay) dalled) ve Lmiiid) dejal) 53l Ciagy Glall e daall glai
1 80% (e 7.23% Aty Dpin (yaecl) dejall 52U (8 [15] gapall ables (sl
Dimax sebaall denll oS cligigall daleaYl duig i<l Joas Jadlud DA (e 86%
(= 9.35% sty Diin <l [16] zaall P (0 ety 60GY (120%) <yslas
MLC clisys S camae DA e €l g 44.41Gy (88.82%) ) 40.44Gy (80.88%)
Gt lalug dawlaall Glalad) e S dal e ML Gl Jaa xie 0.5mm 4l
4y Dinin <13l [17] gasall dal (a5 .270° dajall saas hysd ae SCF 55 5l
Ofiale ddla) DI (10 «41.96Gy (83.92%) N 36.57Gy (73.14%) (1 13.73%
AOMU axs dalus IS5 JA JlaV) dilaie b dowlas dale 9 (yiie 6

(= 94.24% N 85.98% (30 9.17% Zsasts Dinin 831 (o adle 388 Cand) 13g1 danilly
sl e FIF dale (e dale 38 Gl e 1MM dpled) Slalad) auws Pla
O ol L V) [17] pasdll 8 el calS (grall Aol 8 sall) dus o e
Gl 138 & Diax <ilS Leiw 56.66GY (113%) Dimax 4 culy (s 4 83.92%
Gadl 3o & deadl S HI Aol g3 pailad old Gl L) 54.6Gy (109%)
T17] el ae &3l

il 13y [16, 17] Cpeapd) Gn dejal) Gk bl A3lae (5) Jsaal) laey
PTVia Jlai¥) dilaie e (S 3 Gandl 138 3 Dy (salial) dejall (il 2Dy
(el (38 xe 4l Dinin (rall dejal) b 53l diladdls PTV S a4l
JA el g Guilad (e s Las
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JSall bl cxae PTV dspn dal e [16, 17] cumasally diadd) 138 o 43lia 1(5) Jgaad)

Jady sMlg asgll pas JalS:PTVS haid JA Juai¥) dikia aas :PTVia .(average + SD)

i) dejal) :Dmax PTVoa Juaiy) dihia aa PTVsc 8850 g8y PTVWL saall jlaa
A all (uilad Jalea tHI .(guall s ad) :Dmin

PTV PTVia
)
HI Dimin (%) Dimex (%) HI Dinin (%) Dimax (%) e
108+0.02 6522+674 11332+105 109+0.03 8392+609 11212+151  Ref.17
88.83 + 1.27 i Ref. 16

0.09+0.04 76.01+4.62 109.12+1.31 0.08+0.01 94.25+0.27 107.28+0.47  Thiswork

U b aiially Lo 898l dalu dga (e Imm Jals ehal il [14] aasall 8l
22 G V) JA G desall el G Cings allall Joa eladl) 2Ol s S
o S ST Dimae salanll dejally 2350 deya (50 AS e b Lyl 1S 2yl
JA 3 Diin 83L& G ) 138 IS e Diin (8 Alala) 53301 il
((3) dsaall) d5)l) e ey QARs e e Llial) as

danag A Gl o mialy JA G desall g5 uilad pae bl [13] gauall uo
oo Aailll elladVL &jlie 83 s 8 et Jalall g dajall digill) Cilaasl
DS & Gabi die 5% ) deay 85 Aol las Slad)lidy pranall daag
Lol G COUAY) ey Lo Ny cadatialy gomall jee cawn lldy jhe dallas
(1Gy = 100MU) ol & pesall 758 Jasca any Canil) 138 3 Dy Aaslally D sl
& QY deay Cun (Sl il daaiag @l PBC e all Glees dae)jlsa pe
Y el ae ala5 8 dacll 038 S [13] aasall o B 525 206 (N sasdll dpeiag
cgtigl Janally (69l (ubadlly d8)yall (he Y

ralalingy) .4

sie JA 8 de ) ¢35 el (T, Ta, Ta) 5uan L iy ol Cnill 138 8 o5
Glalall Ll Glasna) st PA Go @8 b daslall Leles)) dalled)
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dea (e dpnladd) Glaludl paws of e Gand) e il il (Imm lokey Lasslaal

)leall 2ie il Ty Apadanl) 4 pe A3)kall die Jumdl il dac Ty g Tp L 5aals

g paall bl gaen Jal (e lldy lae Gilaiall Gialadl gous & Cia Ty e

G e 5l s Wls S0 dess g5 &) Lo Ty s elld s (Say

i 52l dale mougi O Cus Tay To g Aall Ganl) g daiall Guagi (misedy

Gl 138 smace (§AY) Danslaall Aalidl passi (S0 3andl po Lilals dejall i

9T PRRCIVPAVRRCITENpS: D U R [ P L)

Juaiy dilaie 8 Dinin (gyial) desally Dinax (oadaad) desall dad o G Jilise
((2) Jsaal) 13% T 8 zaals 18% T1 b Lagin G OIS Cus 32% dasiy JA
Zagll ) 0.11 el e (P < 0.05) 31.6% doeis HI Luilail) yéige dasd Cpos Las
((2) Jsaad) 0.08

& Dinin 3 2Ll ) (63l Lea Imm lee Gitalaiall oinldl dajall Julls Cne
G il e ((6) JSa)) 8.5% 5 ((2) Jsaall) 9.2% 4ty ML 5 JA (5 SIS
dila) ool dey saaal) dejall dila I Qal ML oY ST IA b sl oS
Po ddseasd) dejall JA Lhis (st b pale Lad o) s JA (e (Leja))
((2) dsaal)) sl Ao 115% 562.6% e Vioow 5 Vosoe dad Caalajl Eus

T1 3 110.3% cilS Cum Lot 1% ey PTV I JalS & adiaal) ol asidse
103% <ulS G 496 daasis JA 3 wabia) (30 il e Ty 3109.1% Ceancals
Bypdie Sladl ae 4)ad) 2ie i IS SV 138 of V) Ty (8 107% comaealy Ty b
obal) de ) e b pales FIF dale aca dale 4 Galss of +((5) Jsaal))
ofl A sSn Ganall lavia & li) (5 G T (g eV 12ag JA s
A b salaal) dejall S gl Caelins
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Jsaall) (P > 0.05) OAR o)y aigiall slac¥) deja Ao il (o dla (S ale
Aaseall 392l Gaa Culs G ¢((3)
ey 28 deyall D dusenally Dy dusliall Fagdl) ¢y RN () Gyl geiliil) o pglil
((4) ds2a)) Lielady) Aojall L) aasall Aumiay & 4831 aae Ao 2%
JlasiaV] dais el e 2y 8 (DAY 30 (K1 3% (h0 B L3S Tilas Algite a9
Lacall P e QKLY 508 4alli (e 0¥ Gl Akl Llasd) Gle jesall aslly ) Sl
Aien a8y lef ) Jgeagll ) Sially 3al) unigl
Jlarisls il oyl dallae vie dplaal) cilalodl gl Clossal) pagis sy ¥
s iy Lgay dadbead) Jandads Lo g A1 Couai Bigal WY aiiall iUl 5jeal
AT g ey JA JLat¥) dilaie 8 Ale dacled) cilejn Gigaal s 50 Adlaal
b 365 DA G oy ) Al Badl) e sl e mpasill il plasiad oKy
el i Ll s3a (Y JA A aall depal) 533l VMAT 5 IMRT (i Eaa
IS e Al adaell dejall Juli DA e oS A hlal) o
3Sye o Ta lee Cuielaiall Cpinlidl e i 28 (3l Asaal o Can ) 10 3l |
el @358 et B S 0 Craalis Lg36S (il alyof dallaal gl 2oy ilad
Alls COAR L)y pigial) sliac¥) Lo Lisale 5l (o0 JA JlatV) daaie b
Aaslall clie Ladll i dalleal Basa cpend (o 2ol L) 038 alasinl olé
G il o8 (gaukas (S (T dpalil) dznhal) Jlexionls dalleall die Igigan Jaiadl)
5 ST gaiail LoeledY) Aojall Cilaasal (5)9 Baga ara shal Jagyde 95 ()
Sy 8 Aatdl) 8350l Glaca At Gaia ela) 138 deay emsy AN (lgie A€ae
Olayadl Z3ke s Elad

165



s (Sagen 3l s A )al) e ey dalladd) vie Jlaiy) dibaie b dejall £368 (e

&\Jd\

[1] Hoskin, PJ., Rajan, B., Ebbs, S., et al. (1992). Selective avoidance of
lymphatic radiotherapy in the conservative management of early breast
cancer. Radiother Oncol, 25, 2, p: 83-8.

[2] Vicini, FA., Horwitz E., Lacerna M., et al. (1997). The role of regional
nodal irradiation in the management of patients with early-stage breast
cancer treated with breast-conserving therapy. Int J Radiat Oncol Biol
Phys; 39, 5, p. 1069-76.

[3] Fisher, B., Jeong, J., Anderson, S., Bryant, J., Fisher, E., (2002). Twenty-
five-year follow-up of a randomized trial comparing radical
mastectomy, total mastectomy, and total mastectomy followed by
irradiation. N Engl J Med; 347, 8, p.567-75.

[4] Mahmoud, A., Somayeh, N., Mahbod E, Mehdi, A., Vahid, C., Ghazale,
G., (2013). Optimization of three-dimensional planning dosimetric in
breast phantom for match region of supraclavicular and tangential
fields. J Cancer Res Ther; 9, 1, p. 64-70.

[5] Miles, E., Venables, K., Hoskin, P., Aird, E., (2009). Dosimetry and field
matching for radiotherapy to the breast and supraclavicular fossa.
Radiother Oncol; 91, 1, p.42-48.

[6] Marshall, M., (1993). Three-field isocentric breast irradiation using
asymmetric jaws and a tilt board. Radioth Oncol; 28. 3, p. 228-232.

[7] Klein, E., Taylor, M., Michaletz, M., Zoeller, D., Umfleet, W., (1994). A
mono isocentric technique for breast and regional nodal therapy using
dual asymmetric jaws. Int J Radiat Oncol Biol Phys, 28, 3, p.753-760.

[8] Romeo, N.; (2012). A new isocentric technique for exact geometric
matching in the radiotherapy of the breast and ipsilateral
supraclavicular fossa using dual asymmetric jaws. Phys Med; 28, 4, p.
281-287.

[9] John, K., Kalliopi, P., et al., (2017). Review of the three-field techniques
in breast cancer radiotherapy. JBUON, 22, 3, p. 599-605

[10] Craig, B., Alexander, W., et al., (2016). A novel dynamic field- matching
technique for treatment of patients with para-aortic node-positive
cervical cancer: Clinical experience. Reports of practical oncology and
radiotherapy, 21, 1, p: 37-41.

[11] Khan, Gibbons, Sperduto. (2016). Treatment Planning in Radiation
Oncology. 4". USA: Philadelphia. Wolters Kluwer. P: 949.

166


https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Paul+W.+Sperduto+M.D.++MPP++FASTRO&text=Paul+W.+Sperduto+M.D.++MPP++FASTRO&sort=relevancerank&search-alias=books

2022 gl 232l . (38) dlaall . Zaslil) aglall 3ied daals dlae

[12] Homann, K., Gates, B., Salehpour, M., et al, (2010). Use of a match line
dosimetry analysis tool (MDAT) to quantify dose homogeneity in the
region between abutting tangential and supraclavicular radiation fields.
J Appl Clin Med Phys; 11, 4, p. 3294.

[13] Han, T., Tailor, R., Melancon, A., et al., (2013). A Comprehensive
Investigation of Dosimetric Uncertainties in Junction Region of Breast
Supraclavicular and Tangential Fields. Medical physics, 40, 6, p: 86-
86.

[14] Emma, H., Anna, B., Roumiana, C., (2015). Jaw position uncertainty and
adjacent fields in breast cancer radiotherapy. Journal of applied clinical
medical physics; 16, 6, p. 240-251.

[15] Pauliina, W., Sami, S., et al. (2014). Isocentric integration of intensity-
modulated radiotherapy with electron fields improves field junction
dose uniformity in postmastectomy radiotherapy. Acta Oncologica, 53,
8, p. 1019-1026.

[16] Woo, J., Joo, H., et al., (2019). A study on Dose of the Junction in
Radiotherapy of Breast Cancer including SCL. Radiotherapy and
Oncology, 133, 1, p: S1205.

[17] Suyan, B., Qian, W., (2020). Novel method of radiotherapy planning to
improve the dose homogeneity at the junction region for breast cancer.
Precision Radiation Oncology, 4, 4, p: 106-112.

[18] International Commission on Radiation Units and Measurements
(ICRU), (2010). The ICRU Report 83: prescribing, recording and
reporting photon-beam intensity-modulated radiation therapy. Journal
of the ICRU, 10, 1, p: 27-40.

[19] Frank, V., Kathryn, W., William, S., et al., (2005). A phase I/l trial to
evaluate three-dimensional conformal radiation therapy confined to the
region of the lumpectomy cavity for Stage I/l breast carcinoma: initial
report of feasibility and reproducibility of Radiation Therapy Oncology
Group (RTOG) Study 0319. Int J Radiat Oncol Biol Phys, 63, 5,
p:1531-7.

[20] International Atomic Energy Agency (IAEA). (2013). Record and verify
systems for_radiation treatment of cancer: acceptance testing,
commissioning and guality control. Vienna: Austria. IAEA human
health reports No. 7. p: 31-37.

167


https://aapm.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Han%2C+T
https://aapm.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Tailor%2C+R
https://aapm.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Melancon%2C+A
https://www.researchgate.net/journal/Precision-Radiation-Oncology-2398-7324
https://pubmed.ncbi.nlm.nih.gov/?term=Vicini+F&cauthor_id=16198508
https://pubmed.ncbi.nlm.nih.gov/?term=Winter+K&cauthor_id=16198508
https://pubmed.ncbi.nlm.nih.gov/?term=Straube+W&cauthor_id=16198508
http://en.wikipedia.org/wiki/Austria

s (Sagen G oY A ylal) e ledY) Aalladl) vie JLat¥) ddhie b dejall 358 Cppend

[21] Chaikh, A., Giraud, JY ., Perrin, E., et al., (2014). The choice of statistical
methods for comparisons of dosimetric data in radiotherapy. Radiation
oncology, 9, 1, p: 205.

168



