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H|9F] SABR(Stereotactic Ablative Radiotherapy)A] &5t}
(Abdominal compression)Z} CPAP(Continuous Positive Air
Pressure)E ©]-83¢t | EA9] vl 9 37}

SIS WANS St}
A - 2NE - 2F7| - ST - OHE

= HIARM X|2(Stereotactic Ablative Radiation Therapy, SABR)A| E£2/HIS 0]
25t X|2A|2|0 UAX|EKFX|7|(The Continuous Positive Air Pressure, CPAP)S 0|23t X|2 1212 H|
o, 2A6101 AR X|= S 10F 2Fo]| 7|05t Xt Strt,

CHat 3 2 - 2 210| Ho] SABR At & 2W2 tjae=z S5 ofHt 17 AX|(the Body Pro-Lok, BPL)
2} CPAPE 0|28t X|Z2 &S $2l5104, RTOG 08130{lA HMotst parametereﬂ} &= (Homogeneity
Index, HI), &x|=(Conformity Index, CE Sall AIZAIZlS 246Ut ESH ZE 4D CTOIA 2t Phase
A& FX A& (Planning Target Volume, PTV) S4I0| X Y, Z& 221018 EM5IT PTVRF &S
7|(Organ At Risk, OAR)Q| A&t Wi M-S 725101 H|WSIRACE J2|10 4742] AESH MMSIEHSE
(Cone Beam Computed Tomography, CBCT)2 0|25}0{, PTV SAIF1} 0°, 90°, 180°, 270° = Al| &t
OlMe] S LY HEVK[Q| 2MAH2IE S&-ot, 2t Bhatol A HrH2| Ziate| X[0|E H|wstALCE

0o 02 02

Z 1} : BPL1} CPAPE AR50 2 X|Z2A2l2 25 RTOGS| HZke MRen, #A=2F UX|=0|M
& 2 X0|7} SUQICE PTV S/ XF, Y&, 75 2212 '8 A 2HXto| 4 BPL A&A| 0.49 cm, 0.37 cm, 1.66
cm, CPAP AFZA| 0.16 cm, 0.12 cm, 0.19 cmS 21, B &tXI2| A< BPL AFRA| 0.22 cm, 0.18 cm, 1.03
cm, CPAP AFZA| 0.14 cm, 0.11 cm, 0.4 cm= ESICE CPAP AZA| BPL AFZA[ELC} A BFX[O| AL ITVZ}
46.27% BASIRA D EE H2| MA0] 41.94% S7totACM, Wt ME2 AE|IAN 52.81% ZASIICE B 2

Ao 42 == o 106.89%, 2= H| 87.32% AM|Z0| 76 f?il' A MEE2 2|0l A 44.30% ZASIACE 2t

eto| 22| 2t Fr2] el Xk Xol= A EXte] B2 agfeiollM 0.05 cm, bgtoflA 0.05 cm,

cHIBHOIM 0.41 cm b1, B EXfo| AL geISkolM 0.19 cm, e F§>F01|k| 0.49 cm, fF2F0IlM 0.06 cm {07}
SACh

Zd E: CPAP AEA| HIZXQ| B7tHE Soll A 24 OARS| MES BPL AISA|EC O ENAC 2 ZIA
Al 2ol S50 ME 3L 22 Mgz o St = 7|0 4~ UCh= A2 SRISIRICE ==
CPAPS| CIt5t 29| AZ1} CHE X|=7|2t0| ARt Salf UAMM X|= SUHE JHUAIH £ US A= A=

> SHAI0] : HIRHO| MIEKMALMK|Z, CPAP, 2 & Ot 1K &I|

SIRRL YOHE, AS TSR YA Syt
MEA| B2 AHS 28HXK|
Tel: 02) 2072-4941
E-mail: rlaeogh38@naver.com
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S QAT HE E d 5o V] WAS B

'SH %) A=A WA 2] ¥ (Stereotactic Ablative Ra—

diation Therapy, ©]3} SABR)©| 7HRE|$l o o] 5 53

3Rk 14 ;zﬂx% A9 7 Ao dFATE] QI TH@ SABR
ﬁA—J AR 5—/\}2 575“ 17]

ey 4 A7) Tge] T SAUS Hoh A
e FFe] A ARA ARE APsh=dl o] et
LA} kO vt ojstEege] AEYE 5 Bl
AT 2F o A= £oFo] 27]9lo] 5 mm o)A} THEE AL
Vo2 Fod Py 270 ML 2L 4 U= BS
o5 Belg M 2 AR

F L HAMA X 2F 9F9FR|4:-9-%)7](The Continuous

It

Positive Air Pressure, ©]5} CPAP)E 01850 A7 =2} 7|
o] A&A 0 2 37| GeES Eof Y= o] S0 e &
Aele Kkl Hﬁ} iAo = ALY (Fig, 1., Fig,
2)) CPAPO] AR 5 SAIA FA0] ZA9ke &4
sksto] 259 43} #H|2] AAHSHE AR, o5 Fol
TA 719 FAUS AL F 8 HIRE A
O] 7= A HY] 1EE EY 4 vkl B E Qe
A Eoll A= Fote] SABRA] B4 Fake: Faf ARt

O

Fig. 1. Introduction of CPAP

a1l Qirt e H AT-E 98l CPAPE YAFC R &
ot FQt A} 5 AHE AH5}0] SABRE Zega}¥ict
olof & A= H 4] SABRA| H- 79 HRS 3
SA2} CPAPE o]&3h X EAEE Hlal, FA51o
A A= &3} gl 7]ofstalA} gt

[¢]

Oy 3¢

-

. BkX} MEH(patient setup)

2ol 7] ©A 9] Bl AAE #H¢H(hon—small-cell
lung cancer, NSCLC)Z} #|9] A4~ Ao|¢HOligometas—
tasis) 24+ 5 2H(A B DS tifo = E5 oEr 1A
X9} CPAPE 0|88t SABR A 8-S /311, 8=
CPAPE o]-§-5}o] 11345} 3it,

A A= 784 FAo 2 20179 119 =AM A9
(Right Upper Lobe)ol] A3 3| A|3zeto] Aste] #|¢
AAleS Bhokar 20209 89 2= 619) #lY(Left Lower
Lobe)ell Zo]=]rt,

B $AH= 664 HAo = 20183_ 5%2 A% Qe 2
QIol Foo] WAsto] i
28 vk 20209 109 Oé 5+ HA(Right Lower
Lobe)ell Zo] F|3ict,

A= A oHRIFy} RE o F+ A} B5F SABR
Al CPAPE] AFg-o] 7hHaghe SRIsilet, thd eAb&
CPAPS} T AAAFE-E S45] olsfistelon, 7
Sheioll FFol fIx|ste] B

[ea

iments/17320-pap-therapy. Accessed Juy 19, 2019,

Cleveland Cric. PAP therapy hitps:imy clevlandinic orgheathen

Fig. 2. Application of CPAP
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2 AR o FH T

2. 29| X|2 AZ(CT Simulation)

CT simulationg 93t JAIE Eo+= Brilliant
Big Bore CT(Philips Medical, USA)E AM&3}3tt.
Bellows(Philips Cleveland, OH)& AF&3}o] 104}
(Phase)®] 42+ @& F55190aL, CT 949 &etol
2 T (slice thickness)+= 3 mmz 3Fit) EH A+
2 Eclipse X2 AE AA|(Treatment Planning System,
Ver.13.7, Varian Medical System, USA)= A<53}%11,
RTOG protocol& #alsto] &-212)7]& sl3ict AlgE-
¥4 A4 (Planning Target Volume, ©|3} PTV)2 Y&
2] A& (Internal Target Volume, ©]3} ITV)el 0,5~0.7
m= A5 2gste] Adseich
BAES 717} 4D CT2 23] Bgaigint, A A CT 2
Al BB otdk v )91 the Body Pro—Lok (CIVI-
CO, Orange City, IA) systeme A8, &+ WA CT
Z-JA] CPAP(Dreamstation, Philips, USA)E AH&-51%
o}, CPAP ARE 7 3042004 1A17EE] w5 Foto] kAt
7} CPAP|| A& 4= QA skslom, @ JAke} oA 2

SApolA] AAet FeH16~18 cm H,0) AAskgIch &=

Bl

(@)

of

St BE CT #9A] HZ AX](Metronome) S ©]8-3}0]
PHT TF F7IE FASHES St

3. X|Z A|&l(treatment planning)

A4S A2 A1ZL Eclipse A|2AE AR & o831
©m, PO_13716(Photon optimizer, Version 13.7.16)
7} AcurosXB_13716(Acuros External Beam, Version
13.7.16)& AH8-8te] HA3HOptimization)e} A=F A4k
= Algsiaitt.

AZATL YA ATE LA 22 (Volumetric
modulated arc therapy, ©]5} VMAT)Z 70EZ] 34 1t
7g0] &t A9l - 0~179°9F 179~0° , g4} B A4
0~181°2} 181~0° Q1 ZF &= 7)€ Half ARCS} Truebeam
STX (Varian Medical Systems, Palo Alto, CA)2] 6X
FFF(Flattening Filter Free)S ©]-&-5}o] ~H35FL)

T 21 B FAF 60 GyE 15 GyH 43] A%
Hlem, BEe AR AYS PTVEY 95%7F AWA

Fe wPES AYstart AFATE AAPMIY}
QUANTEC(Quantitative Analysis of Normal Tissue
Effects in the Clinic), Emami, UK Consensus 1A}
o AR s 7 A7 AR-AA (s Or-
gan At Risk(]8} OAR)oll AHEH= A Ak 230)+=
Table 191 AJAIGFL}, (Table 1)

AAL grid = 0.1 cm, B V100%=95%= A3}

(Normalization) a3t}

4, |2 A& "7Hplan quality evaluation)

= A5 Aol el A, B EAFe] ARF-A14 | AED
2(Dose—Volume Histogram)o|4] PTVR} OAR®| gt
7y AeF E2E skl AYE AFSY A5 Alilkst
o] RTOG 081304 AQFet t}2-2] parameters-& 39l

A2 AR BA

1) R100%
o, — Volume of the 100% of prescription dose
R100% PTV
2) R50%
o — volume of the 50% of the prescription isodose
R50% PTV
3) DZcm

Daeme PTVERE RE W8F0 2 2 cmE 8436}
PTVE W A2 0] Zrfj A= gholtt,

4) Vao, V1252 V5

RTOGOA A¢tst= 20 Gyol ol AdE e 55
H Y] AF0)Q] Voo T8k, 12,5 Gy o] =
= 55 #19 AA Vies, 7 Gy ol A W= 55
O AA V; & 7 81elTh

Z} parameter®] RTOG HiL 41 Table 2, Table 3]
UERHIY. (Table 2., Table 3.)

ToF AR E O] A% (Homogeneity Index, ©]3}

HI) [41]9} YA %=(Conformity Index, ©]5} CI) [22]5

p

Dsyw = Dose delivered to 5% of the PTV
Dosy, = Dose delivered to 95% of the PTV
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V(RI)
PTV
Vrr = volume of tissue covered by the reference

————————————————————— 412

isodose
PTV = Planning Target Volume
HI g5 190 7725 ) U2 o84S dehdlaL, Cl
W2 19 7Pk Y v GRS YR,

A, B 3R] BE 4D CTolA 2 Phased PTV 2
A9 X, Y, 25 S49S EA8qth 12]al 4D CTY
Average /42 ©1-85ko] PTVF OARS] A|4]3} 3t Al
22 patol Mlwsigich, vAuke 2 CPAPS ol A%
ol ZFst 4719] ¢ AASI=29(Cone Beam
Computed Tomography, ©]3} CBCT)& ©]-8-3}9], PTV
A3 0°, 90°, 180°, 270° 5 Al WrakollA o] 74U A
7R AR E 2l ZFrols ale gt
o) Aol ulmslsick

O] xH
2]

QA(Gamma test)+= PDIP(Portal Dose Image Pre—
diction, PDIP 13716, version 10.7.16)% ©]-83}%.0m, 1
mm/2%, pass rate 90% o2 2} 710 & AAsIelct

E=nl)

A= A" F7F §g HlawolA A gRRke] E5 o 1
A (Body Pro Lok, ©]3} BPL) A&-A], CPAP A&A|
R100%%= 1.03, 1.05, R50%= 4.19, 4422 HAIL, Doeme
65.87 Gy, 66.32 GyE HYEFHOH, Vi 5.02%, 4.26%,
Viase= 170.32 cc, 172.34 cc, V=& 278.65 cc, 33841 cc
£ =3k

B $kx}o] BPL AFEA], CPAP AF&A] R100%+= 1.00,
1.04, R50% 4.15, 4.58= HIL, Doems> 65.14 Gy, 65.09
Gy= UERIOH, Vi 8.01%, 9.16%, Vizs= 139,00 cc,
278.50 cc, V-2 22049 cc, 41994 ccE RIT} (Table 4.)

A, B &X}9] BPLY} CPAPE AHESE A=A 82 BF

Table 1. Normal Tissue Constraints for SBRT
- Volume max Max Point Endpoint
Serial Tissue Volume(mL) (Gy) Dose(Gy) (>Grade 3)
spinal cord 0.35 18
and medulla 12 136 256 Myelitis
Esophagus 6 18.8 30 Stenosis/Fistula
Heart/ 16 28 34 Pericarditis
pericardium
Iracheaand 5 28.8 34.8 Stenosis/Fistula
large bronchus
Rib 5 43 54 Pain or Fracture
Stomach 5 25 332 Ulc§rat10n/
Fistula
. Critical . Endpoint
Parallel Tissue Volume(mL) Critical Volume Max(Gy) (>Grade 3)
Lung Basic lung
(right and left) 1500 1.6 fuction
Lung - 0 .
(right and lefo) 1000 13 V—-13Gy{37% Pneumonitis
Normal Liver >7OOCC, of . 15 Classic RILD*** ({5%)
normal liver

*Avoid circumferential irradiation

*Dose to = 700ci and >200cii is the maximum dose to the specified volume of the organ (700cii, 200ct) that receives the
lowest doses(A minimum volume of 700cc or more must be less than 19,2 Gy and less than 15 Gy is recommended.)

***The risk of radiation—induced lung damage
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Table 2. Plan evaluation table for R100%, R50%, D2 in the RTOG

Maximum dose (in % of dose
Ratio of (100%) Ratio of 50% prescribed)
prescription isodose volume | prescription isodose volume @ 2 cm from PTV in any
PTV to the PTV to the PTV direction,
Volume(cc) Dacn (Gy)
Deviation Deviation Deviation
None Minor None Minor None Minor
1.8 5.9 7.5 {50.0 (57.0
3.8 5.5 6.5 {50.0 (57.0
7.4 (5.1 6.0 {50.0 {58.0
13.2 4.7 (5.8 {50.0 (58.0
22,0 4.5 (5.5 (54.0 €63.0
34.0 (1.2 1.5 4.3 (5.3 (58.0 68.0
50.0 4.0 5.0 {62.0 {77.0
70.0 35 48 66.0 (86.0
95.0 3.3 (4.4 70.0 {89.0
126.0 3.1 4.0 (73.0 91.0
163.0 29 3.7 {77.0 {94.0
Table 3. Plan evaluation table for Vzo, Vi2s, V7 in the RTOG
RTOG 0813 RTOG 0915
Constraints 50~60Gy / 5Fx 34~48Gy / 1~4Fx
Deviation Deviation
Percent of lung receiving 20Gy total (10% (Minor, {15%) (10%
or more, Vo
Percent of lung receiving 125Gy (1500cc
total or more, Vizs
Percent of lung receiving 7Gy total or (1500cc
more, V7
Table 4. A, B Patient's Comparison of R100%, R50%, Dacm, V20, V25 and V5
A patient B patient
BPL CPAP D(:"Vii';f[’i;n BPL CPAP D:liig‘t’i;n
R100% 1.03 1.05 {15 1.00 1.04 {15
R50% 4.19 4.42 (55 4,15 458 (5.3
Daem (Gy) 65.87 66.32 {68 65.14 65.09 {68
Vao (%) 5.02 4.26 (15 8.01 9.16 15
Vizs (cc) 170.32 172.34 {1500 139.01 2785 {1500
V7 (co) 278.65 338.41 {1500 220,492 419.94 {1500
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o]

Zt i

RTOG9] deviation®]] 31=]9ll, A2 A Z7E o)u]
Atoli= LERLA] 2kQkt

T3k A $419] BPL AFRA|, CPAP AME-A] HIE= 1.07,
1098 B9, CI= 1,03, 1055 Yepdich 28] B 34}
9] BPL AF&-A], CPAP AFEA] HI= 1,07, 1,072 BT,
CIi= 1.00, 1.045 YERITE

4D CT9] Z; Phase® PTV 5419 X&, Y=, 7= =24
A= A 2RO 739 BPL AHEA] 049 cm, 0.37 cm, 1.66
cm, CPAP AF8A] 016 cm, 0.12 cm, 0.19 cm& F%
t}, (Table 5) B 22} 7-9- BPL AM2-A] 0,22 cm, 0,18
cm, 1.03 cm, CPAP AF2A] 0.14 cm, 0.11 cm, 040 cm
9] FAYS YERTE. (Table 6,) F ¥4+ B5 Anterior—
Posterior HaF}l Z=049 o] ztol7t 74 Zitt.
(Fig, 3., Fig, 4.)

QF BPL ARAIS} CPAP ARB-A] 15T A2} gt Alwg
= Hlwsle w A A1) 739~ CPAP AF§-A] BPL AHEA]
BT} TV} 46.27% 2HAstgial F= 3] 41.94%, = 1)
3991% AAo] Z7}8}9t}. (Table 7, Fig, 5.) Bk 4]
% 52.81%, 717134 42.28%, 9 41.61% A1k
(Fig. 6.) B 2E}S] 7-9- CPAP AF8-A| BPL ARE-A| T 2
= 9 106.89%, = #] 87.32%, 71H—7134] 32,03% A2
o] Y5194, (Table 8., Fig. 7) Bt Alak2- 9] 44.30%, 7]
7134 36,54%, 2= ] 15.44% 24519t (Fig. 8.)

rr

o
2]

A patient's Movement of Z axes
at the center of PTV for each Phase of 4D CT

Phase0 Phase10 Phase20 Phase30 Phased40 Phase50 Phase60 Phase 70 Phase 80\\Phase 90

—+—Center of PTV Shift z-Direction(cm) When using BPL
~a-Center of PTV Shift z-Direction(cm) When using CPAP

Fig. 3. A patient's Movement of Z axes at the center of
PTV for each Phase of 4D CT

B patient's Movement of Z axes
at the center of PTV for each Phase of 4D CT

Phase0 Phase10 Phase20 Phase30 Phased0 Phase50 Phase60 Phase70 Phase80 Phase90
-0.2

—+—Center of PTV Shift z-Direction(cm) When using BPL

—=—Center of PTV Shift z-Direction(cm) When using CPAP

Fig. 4. B patient's Movement of Z axes at the center of
PTV for each Phase of 4D CT

Table 5. A patient's Movement of X, Y, and Z axes at the center of PTV for each Phase of 4D CT

Center of PTV Shift Center of PTV Shift Center of PTV Shift
x—Direction y—Direction z—Direction
BPL CPAP BPL CPAP BPL CPAP
Phase 0*
Phase 10 —-0.15 —-0.11 —-0.09 0.05 0.88 0.2
Phase 20 -0.2 —-0.13 0 —0.02 1.22 0.19
Phase 30 -0.3 -0.25 0.13 0.05 1.31 0.2
Phase 40 -0.4 -0.24 0.19 0.01 1.38 0.24
Phase 50 -0.48 -0.27 0.28 0.05 1.42 0.25
Phase 60 -0.51 -0.24 0.26 -0.02 1.31 0.24
Phase 70 -0.28 -0.25 0.19 0.06 0.52 02
Phase 80 —-0.12 —-0.23 0.12 0.07 0.04 0.08
Phase 90 —-0.02 -0.16 0.05 0.1 -0.24 0.06

*Reference Phase
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Table 6. B patient's Movement of X, Y, and Z axes at the center of PTV for each Phase of 4D CT

(Unit in cm)

Center of PTV Shift Center of PTV Shift Center of PTV Shift
x—Direction y—Direction z—Direction
BPL CPAP BPL CPAP BPL CPAP
Phase 0*
Phase 10 0.02 0.04 -0.11 0.04 0.24 0.16
Phase 20 0.13 0.1 -0.16 0.05 0.51 0.39
Phase 30 0.19 0.13 —-0.12 0.1 0.82 0.44
Phase 40 0.2 0.11 —0.04 0.12 1.01 0.44
Phase 50 0.18 0.15 -0.06 0.08 0.95 0.43
Phase 60 0.15 0.09 —-0.03 0.06 0.69 0.29
Phase 70 0.09 0.01 0.02 0.03 0.22 0.1
Phase 80 -0.01 0.05 0.02 0.01 -0.02 0.05
Phase 90 -0.02 0.01 0 0,01 -0.02 0.04
“Reference Phase
A patient's Difference of Volume when using BPL and CPAP (%) B patient's Difference of Volume when using BPL and CPAP (%)
N I R B 7_»[ w
ul adaliere ° w@’*’n =
. R CR |
50 - ¢ W sy o S o e““’\ e°‘5 < &@\“"& L}f”& . z‘ﬁ&
@ <&
Fig. 5. A patient's Difference of Volume when using BPL Fig. 7. B patient's Difference of Volume when using BPL
and CPAP (%) and CPAP (%)
A patient's Difference of Mean Dose when using BPL and CPAP (%) B patient's Difference of Volume when using BPL and CPAP (%)
e aE z - N
5281 20 ‘ S 4 i ‘&\ ‘ﬁ; N gy«’\f L}‘,«”& ,:av‘“&
" <&
Fig. 6. A patient's Difference of Mean Dose when using Fig. 8. B patient's Difference of Mean Dose when using
BPL and CPAP (%) BPL and CPAP (%)
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(Table 9., Fig. 9.) B A2] 49 d¥aFollA] 0.19 cm, et
FollAl 0.49 cm, fEFFollA 0.06 cm A7} Wit (Table
0.05 cm, 10., Fig. 10.)

Table 7. A patient's Comparison of Volume, Maximum dose and Mean dose of PTV and OAR

Volume(cri) Maximum Dose(cGy) Mean Dose(cGy)
BPL CPAP BPL CPAP BPL CPAP
PTV 247 20.2 6710.3 6742.5 62415 6327.9
Esophagus 353 34.7 618.3 4251 103.8 61
Heart 657.8 656.8 848.8 609.4 110.2 52
ITv 6.7 3.6 6619.6 6696.7 6287.9 6434.3
Liver 919.6 970.6 834.5 1039.2 140.5 123.6
Lung(sum) 2496.1 35222 6330 6585.8 270.7 227
Lung_L 1473.5 2091.5 6330 6585.8 426.8 350.3
Lung R 1022.6 1430.7 563.1 570.1 45.8 46.6
Rib 4778 4235 64724 6555.5 799 707.9
Spinal cord 50.2 431 628.6 6299 65.4 56
Stomach 349.7 344.6 989.3 1088 157.4 91.9
;i;hci_s 63.1 716 40.6 30 123 7.1

Table 8. B patient's Comparison of Volume, Maximum dose and Mean dose of PTV and OAR

Volume(cri) Maximum Dose(cGy) Mean Dose(cGy)
BPL CPAP BPL CPAP BPL CPAP
PTV 30.7 31.1 6652.2 6656.9 6250.1 6262.5
Esophagus 33.3 29.2 616.6 745 108.9 128.4
Heart 800.7 837.6 1266.7 1480.8 2749 249.2
ITv 7.6 7.9 6540.2 6534.1 6284.6 6347
Liver 1162.4 1169 6545.1 6656.9 329.9 289
Lung(sum) 2244 4460 .4 6349.7 6478.3 274.3 259.3
Lung_ L 1314.2 27189 431 4612 74.5 63
Lung R 929.7 17415 6349.7 6478.3 556.7 565.8
Rib 557.6 584.3 5176.4 4186.4 691.6 693.1
Spinal cord 54.2 55 789.7 808.5 76.6 78.1
Stomach 659.1 765.6 204.4 33 228 12.7
;Z;}li‘; 69 91.1 93.9 622 26 16.5
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Table 9. A patient's the Difference between the straight distance value and the average distance value in

each direction

a Direction (180°) b Direction (270°) c Direction (0°)
Value Difference Value Difference Value Difference
CBCT 1 0.18 —0.005 7.58 0.05 9.61 0.275
CBCT 2 0.23 0.045 7.48 —-0.05 8.93 —0.405
CBCT 3 0.18 -0.005 7.53 0 9.21 -0.125
CBCT 4 0.15 —0.035 7.53 0 9.59 0.255
Average 0.185 7.53 9.335

Table 10. B patient's the Difference between the straight distance value and the average distance value in

each direction

(Unit in cm)

d Direction (90°) e Direction (180°) f Direction (270°)
Value Difference Value Difference Value Difference
CBCT 1 7.44 0.17 3.15 0.0575 1.17 —0.055
CBCT 2 7.08 -0.19 26 -0.4925 1.19 -0.0355
CBCT 3 7.15 -0.12 3.25 0.1575 1.27 0.045
CBCT 4 7.41 0.14 3.37 0.2775 127 0.045
Average 7.27 3.0925 1.225

Fig. 10. Direction of d, e, fin CBCT of B patient

Abs o525 Qo] SIFolsler

o] Aaghks wkom HI gk} CI g% 2 ZFol7) gick
J8jal gRpEo] - 7S ARERl| QoA E QA

o1k

Fopo] 4913} AA, A wslE Shlsla A Ao
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o] W= oAl BPLO] Hla) gkom, ABAS] Ante
rior—posterior WFoA= 117 cm7HA] %9 2419
< =Y 4= Stk (Table 5, Fig, 3.) oo &A% Agto]]
CPAP7} B S50 5 7]ofa % Qlrkl 212 Selstks
o}, 1831 v 2|EA] CBCTE &59] CPAPS] A&}
=4 A54S Rl
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Purpose : By comparing and analyzing treatment plans using abdominal compression and The Continuous Posi-
tive Air Pressure(CPAP) during SABR of lung cancer, we try to contribute to the improvement of radiotherapy ef-
fect.

Materials & Methods : In two of the lung SABR patients(A, B patient), we developed a SABR plan using abdomi-
nal compression device(the Body Pro-Lok, BPL) and CPAP and analyze the treatment plan through homogene-
ity, conformity and the parameters proposed in RTOG 0813. Furthermore, for each phase, the X, Y, and Z axis
movements centered on PTV are analyzed in all 4D CTs and compared by obtaining the volume and average
dose of PTV and OAR. Four cone beam computed tomography(CBCT) were used to measure the directions from
the center of the PTV to the intrathoracic contacts in three directions out of 0°, 90°, 180° and 270°, and compare
the differences from the average distance values in each direction.

Result : Both treatment plans obtained using BPL and CPAP followed recommendations from RTOG, and
there was no significant difference in homogeneity and conformity. The X-axis, Y-axis, and Z-axis movements
centered on PTV in patient A were 0.49 cm, 0.37 cm, 1.66 cm with BPL and 0.16 cm, 0.12 cm, and 0.19 cm with
CPAP, in patient B were 0.22 cm, 0.18 cm, 1.03 cm with BPL and 0.14 cm, 0.11 cm, and 0.4 cm with CPAP.
In A patient, when using CPAP compared to BPL, ITV decreased by 46.27% and left lung volume increased by
41.94%, and average dose decreased by 52.81% in the heart. In B patient, volume increased by 106.89% in the left
lung and 87.32% in the right lung, with an average dose decreased by 44.30% in the stomach. The maximum dif-
ference of A patient between the straight distance value and the mean distance value in each direction was 0.05
cm in the a-direction, 0.05 cm in the b-direction, and 0.41 cm in the c-direction. In B patient, there was a differ-
ence of 0.19 cm in the d-direction, 0.49 cm in the e-direction, and 0.06 cm in the f-direction.

Conclusion : We confirm that increased lung volume with CPAP can reduce doses of OAR near the target more
effectively than with BPL, and also contribute more effectively to restriction of tumor movement with respiration.
It is considered that radiation therapy effects can be improved through the application of various sites of CPAP
and the combination with CPAP and other treatment machines.

» Key words : Lung cancer SABR, CPAP, abdominal compression device



