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(57) Abstract: The present invention relates to a companion animal radiation
therapy device and method using a kilovoltage X-ray, and more specifically, to
a companion animal radiation therapy device and a method for treating compan-
ion animal cancers using same, the companion animal radiation therapy device
comprising: a radiation irradiation surface intensity control means comprising a
collimator and a multi-leaf collimator (MLC) or a compensator; and a radiation
irradiation means for generating a kilovoltage X-ray. According to the present
invention, economical and effective companion animal radiation therapy may be
possible.
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AR X 271 megavoltage X-ray S ©] 8¢ A H 714571 & &5 WA X 5.9}
H) 528k A 7 93-S YE i

whel A, B dhg o] 9l o] A kilovoltage X-rayE AFS 024 AA| 4 o2
iAo, A7) 7k 22 ik g = ol AR A&/ 5k fA ek AR AR
A ko] 7he s



WO 2019/039704 PCT/KR2018/005549
[55] Vb ol oA, 7] AR ol m A & e v S Bl Fahg
WAL & 7hA] 8= A= 7 |(detector) & 28 8h= A& SH O T o,
olof] gA = AL ot} Bk F = ol T35, HE7]E 7% WA o
H 3= & A A Al (beam stopper) & 3§ o},
]

[56]

[57]

[58]

[59]

[60]

[61]
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>
N,

OE ﬂlf
e
Y

Ay
RO}, o] A gHE = A1 of ) H”\Vd & 0] &3
FE @5 2 (CT: computed tomography)-= AJ 7|
qx@%%@4lewﬂﬂH@ﬂ

W, AEH HolHES 722 WF o|v
Fat= 7ol
3}ek4 & ¥l ol] )2} fan beam ¥} cone beam & Ef 2]
) 2 25} F-ofol| A Abg-Ehi= CTi= -4l &
& gj o] HP/\}H (fan-shaped x-ray beam)= ©|-8-3}o], 2k} BEThH ] linear
detectorE =&l JAHS & 5314 "t & A o] -8 % = Spiral CToll A =, X-ray
source 2} detect0r7]- B2 98 3 b sk Ao, Z9 8harAt ah=
TR B2 o] Fah A Ho] WA FEfo] Ut S EA "k o]
JAS AFE 7} el A Bho] v G AkS A A & A Fo). & 2ol 3= fan-shaped
beam 2] F7 2} detector?] <& <:7}%F multi-detector CT(MDCT) 7} 7} &% o]
ARG E G Qo HHE S50 S e vy V] N E F Aol = AEE
%]'03 o = = G LA A o] o] Fo] & gkt CBCT(cone beam CT)+=

o B} & WAL (cone-shaped x-ray beam)#} area detector& ©]-8-3Fo] & §tr}
X-ray source 9} detector”} T/ A - S 360 13| A sfo] 242 51,
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oA Ft} CBCTE

detector®] &Frof whel

=2, CBCT+=

AL83

< 3 o] CT o] A]

kilovoltage X-ray

T
T .

) 5 A
A 5=E 7HAH,

5]

=
Yy

=
[€)

i

H
o}
A

3

=2 5
= O

o] &3t & X-ray source

Hbe] g = o WA o m| A &

[64]

A A 7| AL} # AL 2

o] o
==

H

I} Ao

1

<
Njo

ALE (Apoptosis) 2%

Ay
s ol

Al

T
T .

3

t}

]_
o] A gko] A byl Aol AE F 2

= R
UMY
T

[67]

[69]

No

o
oo

[70]

2 o] g3l

Joll A W= Ak
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[72]
[73]

[74]
[75]

[76]
[77]

[78]

[79]

[80]

G o170 A 4 YR T ul}, 4% F ANS WA 5] 95l PARA
ARE T o] AR Gy Ase] JSow PA ARt 48D -
ik,

rie
e
ol
Lo

>

1A o)z, S gloj o AT Edlo] B2 Eishd, 412 914

il

A -3 Bz Bl o A[H AL o] 5 et st = 5
e Ao g A 2y ZAE R 2 B AIA o] AgE A el
whER, 2 o] 5 shrbe] AAjd|ol A, - g o xd]}*—l 7]Hke] 5.4 o]
aXE oo F7hE 4= lthi= A& ola & 5= ek ol 9} o], 49
strglo] 2 aZEg o] yuke] A, B 429 %‘016&?@ 2472 gl
o]-&d o= vk 3, rell AR S o] VI AA TS 2 g e A E
dAet7] 913 Aol thE et Rl 71A A A 5= 7hs st

ojst, AAl & Fato] & L= U dAS A staa dnt o] & AAld=
QEA S AsH7] g Ao, Ekrg o] WL o] & A A oo o5
Ag = Ao w M8 A G S THANA T2 A4 7Hx] Al A
o)A A 2 Aol

AA e 1: v s &8 Al 7] 24 WAL X & (Intensity-Modulated Radiation
Therapy(IMRT)) -3 & 918 WA A & A it

32 Y A 2= A X 5.(3-dimensional conformal radiation therapy,
3D-CRT)+= 4t 4] o] woka} 7)o g3l 5 of 2] 7)) a4 ¥ WhakA
2419 9 (beam)®] AALZIE 5} oFS A 85| AEshs § A2 A E gt

b = "1
3D-CRTS] 5 Z17he] Abd 2419 9 B8 BU e Al7)9] garalo] FhAo]

Eal= i B OIE}(E 1(A)). 3D-CRTRE.T} ¢ 21 X3 ] 5 HH <l IMRT+=

3D-CRTS] 548 o) 2 AP ZALY 92 Ixl em G0 A%
%3 (beamlen) &, 3L, 419 92 Fa) AeEli= WA o] 41712 1 e
upe} chepah ] 28 e 5 9k BhE X8 o) vl ) IMRTE o] $3H0 24
AL RS ol = 1 9ol Ul R ASHAM E G G AL R AL S
A FAo) Ay o] PA £ 8-S Y 5 Aok IMRTE 53] 9

v
o
(o]
s
o
r
~
™
>
g
N
N
N
4
N
é
0
N
ol
o
2

ik S
<= X-ray tube, compensator,

collimator, beam stopper, detector & tableE 3 315} = HF2] & =8 kilovoltage X-ray
WAL A & A5 7 el
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[81]

[82]

[83]

[84]

[85]
[86]
[87]

[88]
[89]
[90]

A 2: M 7] 24 WAL %] E (Intensity-Modulated Radiation Therapy(IMRT))

T A A WA AL AR ZAPA A7) 24 e
3l kilovolate X-ray+= X-ray tube & -3l AL TH(&=

3). Aluminum filterE &3} ¢+ X-ray+ HF&] & =0l 533}, detectorE 7] ] beam
stopperoll A HET}. 71E A @ 7HE7] 9F & 2] megavoltage X-ray 7} of
kilovoltage X-ray2] A8 & Az} 7}<:3o] F @ 3} A] kA ¥ o], 71&9] of
3099 ar7bel A 7Er] thal 2 WA 39 o] A A A Q1 vk F =8 WAL
A = AFA] A gro] 7Hs st

WAL ZAPH A 7] 24 b whel s E ol Al WAL E &= 32 WA d o] A7 &
Wl = 2dety] Yal Eagh 24 S ATt WA A A7 =24
T 5 4 A% ufle} o] A| gk (collimator) 2 T} 3 Al -7 ] (multi-leaf
collimator, MLC) "=+ .7} 4| (compensator) & 3 3} 3T}

A7) = gkl Aol loj A o] B AF-of & 4ol ghao] Wil 9f
ZAE & dA g Y (leal) ¥o] WA o] ZAFS ) A Gk 7SS
upebA YR E RS Sl x g F S, 500 A7) g3 A A 42
AT A 7] 2AFSol A alsh Hgh 7] THE Sl A alshE Wk
kA A7) GIE TEAIT]E %

YA EE Sa Xy Jeradd s B¢ 7 el g
GgAgY] e BAAE Bl WA Y AV & 2d e vg A = 7 A
2ol o JAE o WAk o] ALE = FRtel HHA 0B B A oA

BT AT AEE ThEn BAAA S g Hol o kst FAE 7EX AL 9o,
WAL o] o] & FabshA "ok BRAGA Y] T/ & Az &5 Eol
A, gk 38 A UgE A &2 A A g H o) ahebA A7) 7F o
WAMARA S THEo] YY) wlstoll Sl = 2=, 8 g 27 ol = A AA=E&
Folstes FAE 24 sto] Azt

A Al 3: 3D ZR-E & o] &3 B A (compensator) 2] A| 2}

Hhe] 52 WAL X 5425 F 38 Cone beam CTE 2 ¢ U5 CTE WA
A5 Ao R Bl 1) 3 AR A= A AE o) A H 2 8 2GS F
A AR o A7 ZE ARG AR AR O] M7 E G 5
A o = BAA Y T2 Adte]l £ o] & 7[§Ee 2 3D LR EHE
Aot Ao Wl ww wEY BAAAE AR o2, X Al g e
A= ol & HAs st AEsg X 85 k= A& A 2skgivh

2 A] ¢ 4: Kilovoltage X-ray AR X & A& 8] 1L

B2 A o) o) A 3= WAL X] & A 8 A A~ B(TPS) Q] CorePLAN(Seoul C&J, Korea,
Seoul)= &3l 7l 9] 8] 7% & Yol kilovoltage X-ray(300 X 450kV)<2} megavoltage
X-ray(6MV)E AH&3& ol o] AR X & A &2 | st
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[91]

[92]

[93]

[94]
[95]

[96]

[97]
[98]

%= 5% A% F A (Isodose curve) S LEFH A 02 HEALAM o] M EFo] v &
oNA LA FEE =X E et = Al o]tk Ak gl o sl A
2 A& 10% 9] 7J73 o =2 Az} UrE]r‘fto—tq, T Foll =

.o

Holi= Zlolt kﬂovoltageX ray(300 2. 450kV)§ olﬁﬁP HEALA 2] E.(52 5(a), (b),
(d) ¥ (d))« megavoltage X-ray (6MV)E 53+ WAL A X 2.(52 5 () E (D)9}

H| 528k 235 vebdich

% 62 A A 4 5] 2~ E 1% (Dose Volume Histogram)< W ERH = A0 2,
Arpr} B2 A o] AnpakE o] A Ao S EAEAE GFA o2 el &
T1efsEolw WAL X 5 A 8 o] dhek V] o] "ok A A A 8] ~E 19 (Dose
Volume Histogram)-&- 5814 &%= 6 (a) T %) (5 6 (b) )] Ao]
kilovoltage X-ray(300 2 450kV)<} megavoltage X-ray(6MV)oll 4] 7 2] z}o] &
Ho|A] gk}, Al A7 & Eelel B kilovoltage X-ray(300 2 450kV) <}
megavoltage X-ray(6MV)7} A& 2] zFo|(5 6 (¢) 77 E H.ol 7| % shA| vt
o A7I(R6(d) LEFH F, @V w, () LEF5 784 R (9 ¢
T AN = o] g xfo]l & HoolA] gttt

% 1o) 7AA A Blel o], kilovoltage X-ray(300 2 450kV)E o] &3
WAL 2] 5.4 megavoltage X-ray(6MV)E ©] &3 A& 714571 & 53t
WA A o Aot vl stk Ale ok 5 Q)

[3£1]
kilovoltage X-ray (300, 450kV) %2} megavoltage X-ray(BMV)E AETES
wj o] WA A5 Zaf

300kV 450kV GMV

Homogeneity Index | 29.5 34.2 23.5
Conformity Index 4 .49 5.75 3.49
Body V30 35.7 38.0 38.6
V60 30.3 31.9 29.7
V30 26.1 27.0 19.4

Homogenity Index & 53l & %Fell A &Fo] U317 5 %E=7], conformity
indox S 3] Aol ArhLh A B abl ZAFH QA e B 54 EHA

b,

D2 - Dgs Pi
HI = D, x 100, Cl= v
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[99]
[100] D, %} Doy ZH2F PTV 9] 2%9) 98% 2] X & &4 of| 4] Whi= A ak-S vJER o

[101]

[102]

[103]

[104]
[105]
[106]

[107]

[108]

[109]

Dpi= AW A& ofv|ahy, HI7F W& 45 A7kl - do] o 4°1Urﬂ}b
A& 2l1] gt} (Wu Q, Mohan R, Morris M, Lauve A, Schmidt-Ullrich R.
Simultaneous integrated boost intensity-modulated radiotherapy for locally advanced
head-and-neck squamous cell carcinomas. I: dosimetric results. International Journal of
Radiation Oncology* Biology* Physics. 2003;56: 573-585.).

PIT AW 5 =2l A 4 (prescription isodose volume)©] 3L, TV 34 A 4 (target
volume) & = PTVE 2|1 gt} CI7F 19l 7H7h-a5 5 PTVOl AW %o 74 85|
ZAE = A& 2l v] gt (Shaw E, Kline R, Gillin M, Souhami L, Hirschfeld A,
Dinapoli R, et al. Radiation Therapy Oncology Group: radiosurgery quality assurance
guidelines. International Journal of Radiation Oncology* Biology* Physics. 1993;27:
1231-1239.). 3£ 19] HI%} CI1¢] 275 B megavoltage X-ray(6MV)7} kilovoltage
X-ray(300 2 450kV)oll ¥] & U2 A E Ro|X|qk QA4 o7 f-ou| st Ay
ofit}.

TR g 2R o] AFE V30, V60, V0L 2 78131t V30, V60, V0> 7t}
AT 30, 60, 90% 0] A Wiz A 484 o] HAES v, w2
e HApE Fol A = Agko] A}, o] 435 megavoltage X-ray(6MV) <2}
kilovoltage X-ray(300 & 450kV)7} & x}o| & Ko %] g7] w1l W] 5 &2
WEALA 2] 5.0 30000 4 600kV kilovoltage X-ray 7} 53] A& 71471 & thal sl
ARG R Atk Al BojEh

EEPEW, o ol whE AR A ' AR 2 ke g = o] AMI A =7

2 Al of| 5: Digital detectorE ©]-8¢F CBCT o] %] &=

Megavoltage X-ray+= kilovoltage X-ray®l] H] &}l 4] -3} & o] zo]-A] §F2 322
U5 Po] Eabaieh. thebA o5 CTE 29898 1 MY Xray G4ke] 30]
Lol X THR 7).

B kg of] whE HIALA X 5 A X] = kilovoltage X-ray S AF88t L2, T L2 &
Sohis o S5 7, 5 S 51 CT o] WA\ 908 4+ Ak wekAl, 9
X-ray source S & Whe] 5= o] WA ofm| x| &4 Bl WA X =27} 7hs sl

23934k o] £ 75 A

Hodbgo] wpaEy, 7] &9 a17te] AR X 5 4] Yglo] HAd
megavoltage X-ray = kilovoltage X-ray = ] A & 4~ 9131, A 4| & © = kilovoltage
X-ray & Al-8-3to] %] 54 & -§ CT(computed tomography) ©| V| A & A& 5= 9

A
WA A7 ARl e] 7 SE o2 dhe s 2o of AR B Hlds vhE



14

PCT/KR2018/005549

WO 2019/039704

T AT gk Al 7] 24 WHARA ] E (Intensity-Modulated Radiation

Eil

Q?
astste] Rago] A9l gli

Therapy(IMRT)) &

=

bob. o ehA,

=l

o] 7}

W

|5

oF
=

[110]

718k A=l A9

T

k-
=

1

o
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AT

(713 1] WAL BFE G FAl g0 dojA ZAPRAMD O] g
A 3= A g7 ] (collimator) R WA o] Eof g H&E vk
v} 93 A 81 7] (multi-leaf collimator, MLC) 3= A28 FA vt} t} 2 4
A AE B A (compensator) & 3£ 88k WA Z2AMPH A7 24
Tk 2 FAE QEo] 300 WX 600kV ]! kilovoltage X-ray S A A 7] = X-A
YH(X-ray tube)e E35t= WAL AL S L35 v s &5 &
WAL A & A

(713 2] Al1gkel]l oA, vl F= ol Fahg WA & A 5h=
HE7(detector) E X &= WAL o|n| x| & & FIH4 0=
E5elE Ae EX 0 R i WA A5 A

773 3] A1ael o)A, g7 HAA = X5 A g oA A H 3
WA S 243517] 98l AAtE 3341 FA Aol 9k 3D
g ol e A2t Ale 5 0= k= WA A ' A

(713 4] A2gkel Loy A, 7] AR o|nA] e b HEVIERH S EE
3Hd 21 S (picture signal) & TAl8H] B E o &8 5h= G A&

(@]
(713} 5] A1kl QlojM, oF Al E o] ¥
A
[e]

[ % 6] A1 = A2 WA
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Compensator or MLC

Detector
Beam stopper

(B)

.’ X-ray Tube (300-600kV)

Compensator or MLC

Detector
Beam stopper
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Y (o Power supply

X-ray tube\ ,, Aluminum filter

Aiming cylinder
Collimator

Power supply
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X-ray tube

Compensator

Intensity-m

Beam stopper
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