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AR 102 & Frfaf@Emd 403N A & g~ = 4R st
ﬂ%’ah%ﬁéi“-&¥4’p*ﬁ“&ﬁ*’”ngﬁﬁi
® (linear accelerator, linac) & i"@_‘v’ N At i A
PR A st n o (Volumetric Modulated Arc
Therapy, VMAT) > #]pt > AP B 407 7 ﬁkﬁ%é} ??ﬁK“};%iﬁ
ks PR £5 sl £ (Effective dose, E) fr® E
B3 A E (Equivalent dose, EDT) » 3®i3 o ¥ ¢ F%{Bq‘
BEFEROET 2 BRR o RFE AT
(Thermoluminicent dosimeters, TLD-100H) = ** A & %
7N F A b s P2 A £ o TLD-100H 538 & 5 & & :E {r
MBS > FHE T B]‘“i&,&j—_%f TEREHE R g 48 5%
32 (International Commission on Radiation Units and
Measurements, I[CRU-48) frd; % #% A48 (Germany s
National Research Center for Environment and Health
Institute for Radiation Protection Adam, GSF Adam)
X3 BA o T Hp B (Self-Developed
Mathematic Phantom, SDM)% & i 4% (Alderson
Radiation Therapy phantom, ART Rando phantom)~z. $if% **
%&ﬁo%?ﬂ¢§§%§wa§%ﬁ%@%%M%w
Axesse A B A4k B (TR > v £ 5 6MV > 38 358p 3

Z o MBI RREARL AT BiemAE R 2100
c@o%%%ww§4£wamiALéﬁﬁ%ﬁﬁ%W
BN ERF /el o BHA Lo B E 1R R E T
#% R ¢ (International Commission on Radiological
Protection, ICRP) 60%iiﬁrrﬁ?103%iiﬁ‘*’*ﬁr° ICRP 60
% [CRP103 3+ & % % » 7 »# & aw"zﬁkf g » E (mSv)= -
0.0214 X(kg)+ 2.497 (ICRP 60) ; E (mSv)= -0.0204
X(kg)+ 2.662 (ICRP 103) - 10 =7 p it E 5 5B 2 3
Ag;s;f.J -ﬁsgyj;;;r%;f%gwﬂe‘l.; Fﬁ»};;];g%!;‘ ﬁ.&;ﬁqz'ﬂw—rﬁg
% {E- ,F)‘gé’vﬂﬁﬂﬁ RN ﬁ‘f‘?%’ S I% a‘.ﬂ & ,,5;”5 ﬁ,\]\a;; |%. B‘»{l
B AV o di A AR ARS o AR
54m Wﬁ«WﬁxoﬁdWMm%“@ii’ﬁﬂﬁ@
¥ eh ﬁ{%ﬁi”waJWFF AR ARV R TR
BB S

Fog A E T~ p W a8 B4~ ICRP 60 ~ ICRP 103 ~ 7%
AP e~ & i B

According to the 102nd report of main cancer death
rate by Ministry of Health and Welfare, Executive

Yuan, ROC, death rate of lung cancer has increased
these days. Volumetric Modulated Arc Therapy (VMAT)



of linear accelerator (linac), Axesse of Elekta Comp.
was carried out on lung cancer treatment of patients.
Effective dose (E) and Equivalent dose (EDT) of
patients undergoing lung treatments were evaluated.
To investigate the possible risk of secondary
radiations, the contribution of photon doses
delivered outside the treatment field will be been
measured on these phantoms. Thermoluminescent
dosimeter (TLD-100H) was used to evaluate the E and
EDT of lung cancer patients at Radiation Oncology
Department of Chung Shan Medical University Hospital.
For sensitivity and linearity calibration, TLDs were
calibrated using 6 MV photons from AXESSE, then
inserting into five different body-weight Self-
Developed Mathematic phantoms (SDM) derived from
ICRU-48 and ICRU-44 as well as a male Alderson
Radiation Therapy phantom (ART Rando phantom). These
SDM phantoms ranging from 10 to 90 kg had been
developed corresponding to the GSF (Forschungszentrum
fur Umwelt und Gesundheit, Germany) mathematical
phantoms. The radiation was delivered with 6 MV X-
ray, 2 Arcs, from Axesse linac. A total treatment
dose of 2100 cGy in 3 fractions was prescribed to the
tumor volume. The locations of sensitive organs and
tissues were determined by visually comparing
sections to an atlas of cross-sectional anatomy
published by Cheung and Kawaura. E and EDT were
calculated and recommended by International
Commission on Radiological Protection, ICRP 60 and
103. It has good linearity between each TLD. E
calculated by ICRP 60 was lower than that of 103. E
(mSv)= -0.0214 X(kg)+ 2.497 (ICRP 60); E (mSv)= -
0.0204 X(kg)+ 2.662 (ICRP 103). The 10-kg SDM has the
highest E than other phantoms. The EDheart and
EDbreast were the highest among organs. The minimum
EDT is in the brain. The farther away from the
treatment field, the lower ED 1t was. The distance,
5.4 cm, from tumor center, the EDT is significantly
decreased. The E decreased exponentially in an
inverse correlation with increasing phantom weight.
These findings were useful and recommended to
patients, physicians, radiologists and the public.
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Evaluating effective dose for Lung Cancer undergoing AXESSE linac at Medical
University Hospital

sTE4RyE: MOST-103-2314-040-003

STERR A BRIESE

RS

Wi AR 102 £ Fle‘?nfé“? AGFIFRA B 7 = FARFIR D 0 R
FEEEA S F SRR FEY LD R B (linear accelerator, linac) 3 A # 0 2
R0 Fik i AR & ) ma»ﬂ,;’% Frack s R (Molumetric Modulated Arc Therapy,
VMAT) » Flpe o 3V B Aed 3 W & f 738 s in R pren e 2 oAl £
(Effective dose, E) fr & ¥ /e & i &£ (Equivalent dose, EDy) » 3%z PRIF #F 4T8¢
HHEWEF adaif L 2 p “ééli o 1A kA £ 2+ (Thermoluminicent dosimeters,
TLD-100H) FI"w o B 7R R s 2 B o TLD-100H 5.6 & ¢k
FEfREREL S GED ST REESE 2R EFLR § 48 5L 2
(International Commission on Radiation Units and Measurements, ICRU-48) {ri; %
# ¥ BEAY (Germany’s National Research Center for Environment and Health Institute
for Radiation Protection Adam, GSF Adam) @& &K eh7 B 7 F o 7 #p 7~ B4l
(Self-Developed Mathematic Phantom, SDM) 2 & i & 42 (Alderson Radiation
Therapy phantom, ART Rando phantom) 2 #ifst * & & 4 © & * @ J:%? g iR F
P i ¥ 2 L Elekta Axesse ] & & 4vid B (RS i £ 5 6MVo3aadkep 5 - o
MR ISR RARE 3 KA RISk E £ 2100 cGy - 4+ Cheung % £ %
Kawaura ¥ % 2 % geis B3 b M 3450 L BF [z ¥ o 2 H AL frg ol
g% xstiz 4 B € (International Commission on Radiological Protection,
ICRP) 60 5.3F 4 {- 103 5L3F 2 3+ & - ICRP 60 2 ICRP103 & %% » 7 »cH &=
F#is F 10 E (mSv)= -0.0214 X(kg)+ 2.497 (ICRP 60); E (mSv)= -0.0204 X(kg)+
2.662 (ICRP 103) - 10 27 p A= iBAEE 5 BB 2 7 »ul| & o F 5k * & 3p 45 LA
A i e S S ek Tﬁ’i*"“#@ﬁ\ SEEfA S 2 E MR BE o B
MR R RPN e SR PRITARIE 0 BB AR o FEAYE B ) B.4cm o A E < g
b %gzi VMAT i % i & & > 19 3 é%&iﬂi R EEFME L A A g R
A ARTREREFHE T L Lo

Mt @ HoF LA R~ p A #F BAE ~ ICRP 60 ~ ICRP 103 ~ 55753 33 if
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Abstract

According to the 102" report of main cancer death rate by Ministry of Health
and Welfare, Executive Yuan, ROC, death rate of lung cancer has increased these days.
Volumetric Modulated Arc Therapy (VMAT) of linear accelerator (linac), Axesse of
Elekta Comp. was carried out on lung cancer treatment of patients. Effective dose (E)
and Equivalent dose (EDr) of patients undergoing lung treatments were evaluated. To
investigate the possible risk of secondary radiations, the contribution of photon doses
delivered outside the treatment field will be been measured on these phantoms.
Thermoluminescent dosimeter (TLD-100H) was used to evaluate the E and ED+ of lung
cancer patients at Radiation Oncology Department of Chung Shan Medical University
Hospital. For sensitivity and linearity calibration, TLDs were calibrated using 6 MV
photons from AXESSE, then inserting into five different body-weight Self-Developed
Mathematic phantoms (SDM) derived from ICRU-48 and ICRU-44 as well as a male
Alderson Radiation Therapy phantom (ART Rando phantom). These SDM phantoms
ranging from 10 to 90 kg had been developed corresponding to the GSF
(Forschungszentrum fur Umwelt und Gesundheit, Germany) mathematical phantoms.
The radiation was delivered with 6 MV X-ray, 2 Arcs, from Axesse linac. A total
treatment dose of 2100 cGy in 3 fractions was prescribed to the tumor volume. The
locations of sensitive organs and tissues were determined by visually comparing
sections to an atlas of cross-sectional anatomy published by Cheung and Kawaura. E
and EDt were calculated and recommended by International Commission on
Radiological Protection, ICRP 60 and 103. It has good linearity between each TLD. E
calculated by ICRP 60 was lower than that of 103. E (mSv)= -0.0214 X(kg)+ 2.497
(ICRP 60); E (mSv)= -0.0204 X(kg)+ 2.662 (ICRP 103). The 10-kg SDM has the
highest E than other phantoms. The EDpeart and EDpreast Were the highest among organs.
The minimum ED-+ s in the brain. The farther away from the treatment field, the lower
ED it was. The distance, 5.4 cm, from tumor center, the ED~ is significantly decreased.
The E decreased exponentially in an inverse correlation with increasing phantom
weight. These findings were useful and recommended to patients, physicians,
radiologists and the public.

Keywords : Effective doses (E) > TLD - self-developed mathematic phantom > Rando
phantom > VMAT > ICRP 60 - ICRP 103
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%i’#i‘imf{l‘mf&'ri% P8 102 # 4 & g e~ FARFRRE o AT < 5 F]Y
Bk s - o n it FEEE g R iF2 w5 (World Health

Organlzatlon,WHO B 2R RRES S F B A B X U B
Fhopo 2 2013 & o F o Kb 5 B dg MR S 2R R O A F][F ke iE
2 #&13%, 2015] - é’%"*i EURLE: IR “$ FRERE PR S A i&m g PR
JEO R FETEYET 0 bl SEfTE S AT b ¥
EARTIC AR s 7 PRl LLL o B RT WV E TR T o {50 a0 A
SESE A L R R L R ik B LSLY R LR SEY - S SEY &
- B3 ZeoEE[Kimetal, 2013] - " &2 - A& L:? —g NS R Ll
PRV ERIRR o TRR RIS R 0 E S i&—“‘fﬂﬁéiﬁgmﬁ
103 pdp 2 M2 pEFT - TE &> 20 LFFH xff‘if}‘m..ﬂ 6.8%: % & iE
*VMﬁﬁﬁﬁ“&m%’* P EA L B E O F 0 K B E Y
L THLE -

1. #AA58 =3 bt 5% (Volumetric Modulated Arc Therapy, VMAT)

T2 SIS RARE Y 0 R FORE B i o 383 st 5 o (Volumetric
Modulated Arc Therapy, VMAT) p i#3 i - 2009 & > 5 3 £ W §esk © B4nid v » 2
B85 B A ks (Intensity modulated radiotherapy, IMRT)i A& AR L P
F $7(Image guided radiotherapy, IGRT) » 75 PF 32 B~ 5 9835 3 5% @ & £ v fF
B ARBIN W A R R B K BT RO R R T BRI S
LA BT ERBERARF o ¥ - 26 0 UF NURF M LRSS R SRT
(Stereotactic radiotherapy) » 7 & & #* »M39%% ~ B VER 2 WEE B bR o %ﬂé«

A B AR R B R R 0 R RE S A2 [US 4, 2013] ¢ @
BEmpbE¥ gl F2 s> puinhMEF AT 55 ¥ ¥4 & é
BE - iwﬁﬁ@ﬁfm%iffhiaﬁﬁwﬂfiﬁﬂ TE e R A R
BAEHEZE > SLHEFF %‘3'_5[ ICRP 103, 2007; 5 ICRP 60, 1991] -
Flgt 0 3F R hk’ﬂf;&» BAEH 2B & B F“ “75 % 1§ % £ (Equivalent Dose, EDr)
2 > &5 >k £ (Effectivedose, E)£ B > T H W% G HE A BAEF L 5o 11k
;L—%;;.&,T;fJPEE?F . PE B H 18 EF '%;c.&,—l—gﬁa‘q“‘;‘;,}% FE 2 H %o

WE LR AR S L ER S FE LA E o2 KA ek L 2 2D kit
o e 5 3D HEHA R o EF T U R 7 ik 3D it d oA
B @ g B 4 3D g A5t 5 R ( Three-dimensional conformal radiotherapy, 3DCRT )
2 IMRT ° #i7+ 51 » T "o%r R /5% ¥ (Helical Tomotherapy, TOMO ) f= VMAT >
OGOt LR e R E MR Er o R e AR S bR o T LT
e 2o bdin o o Al P R o Rk LAt E g 4o, v ﬁ@,é,q—gfr,fi«’ % R o
blde o 5~ o~ E VR~ SESER L E M:’iwﬂ%”ﬁ - RE ik P
ﬁg! BprenP ot H 2 4F Rk HEm s V80 E Ky FIrv U E 8
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IMRT 2 IGRT i 28E3 — ¥ oo B[ Tseng et al., 2015; Kim et al., 2013; F iS4z,
2013] o AL Y 0 A PR R R E (TH GBS B 0 I D
FEFERHLE 205 20HE o

VMAT % 2008 # 4~ Elekta > @ ] * & & 4vid B8 (7 2 H84% 360 R R e 48~
Pri R 2 N FHR LA BT ERHAE 2 RRFRY AL A&
A %ﬁE’ PrAliseg i s e~ SEV R &R BE & R{oHE 5 (Dose
rate) > @ 3B REA R E LT o A HE F e ‘%‘m'g‘ﬁ Y- 25 o 2
vic),iwésb ,s_%-ff«arb%.\a;@.;ﬂ{pic,,ﬁgﬁ?g /r,}% r&‘f?—gﬁi E
e ek o R0 R & enip I [MS4E, 2013] -

VMAT f§ #5525 7 > 2 IGRT $jke> ic 12 T pren T % %7 & § 1§ (Cone Beam
CT, CBCT) » *?ié:}%éﬁéﬁﬁa&iiﬁlﬁ HETFT O ORNEFTESIDEH R 5}*'“»
Tag A R L REETAE S RMEBISRIHE o TRk AEES S
HME BB EEF o T - 25 0 VMAT 2 #3 IMRT 4/ 0 5 & 7 583
ek RS ;z;k—%g i% (Multi-leaf Collimator, MLC) » 5 7 %55 P sy B ra 4 7 2%
AP ST 0 RSB BE DR ETE R oo A R
# 2 ARt IMRT > 2 & @ 5Le Rivid B?;a EYET| e @ RA, 7 W T
AR - R - L VAR R e LN R - -4 724 4p % CBCT #EE 2%
L) =R RAZD IR o [MTE, 2013]
€5 el W fi%* KRB ISRt 0 DR ATAR R 25 p A
EoFFFELE AL FPAPTEHBRTEL > pRE FREHPER
Eak S £ EAE S Y AN L A B & F IR ORRAL 0 Pl
Hop A2 AL w2 E%’fm%?*f o A BRI D G 0 SEEC R BARE 7R
AP R JI* TLD 2742 Rl € > £ 50 PRSI EL | § 9T
E RPN Hig bt HE 5 'R o
FRA 3 7 iikff,wlé‘n}iﬂ%r“f OV IR //FI%B*F’“ % u'&[?a AR R R M i R
f”%J*’ PILEE R A e BB P A L& 2 AT (L ER RN 2 IMRT
BT HA A LR AR 2 R TR AT R EA, > e BT E

v Jv{? 3 d&%l‘“w figfLlerie * e Elekta Axesse ] & &4vid B 0 Hp

Bt d AR ERTY ﬁ‘;\g%ﬂx—frg B BRF A fa g]m" o p R N E S8
AFREMESA R > ERFAAHEE G AN T BF TS LB T
iif]‘?_&& pRE o B kﬂ/ﬂfii il g&;% Fehk BT f*ig,kd’ﬁk%}*"m:,;i ,
LIz U ;«’fﬁfﬁ?ﬁgﬂ?l‘fﬁ'*&’” M A OB ER b G oF AT Ry 2007

£ 4 0 ICRP 103 f- 1991 # 7# £ (7 ICRP 60> 12 izm (> & F * chdp 2 H 4o i Flik
SRR b D A HFZE A G 7 1 ICRP 103 20 A R Fllic R AL R R T
Bei AHIEHL TERRHES G M E RF TAMRL Y S BN
AR BT e 1 [A D, 2011) o A B AR A it T B RE 0 A B[EP 4

L
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2.5z A £ (Absorbed dose)

BP TR GRS F TR P (D7) R iy ST i B (B
) fEEsfemE > Hix i 2§ (Qy) > T&mA4est 1o
1J/kg=1Gy (3% 1)

- BT LBEHRAERE  GARFRAET  FEN I RE ABHD
P EHEE R LR P RS T A TR E o P TG RAHPT 0 g d N AR
B o oa B RARRDE o $t 0 RERSPEL R 4T 1F 5
# F#c (Radiation Weighting Factor, Wg) » 11 3% =3+ 8 A fH £ pF > 01 T /2R
+ %[ ICRP 60, 1991] -
15 54 18 F1Bc(WR) & % # & £ (Equivalent dose)

i P ARG (0 By )R A HEREY c BARARERG R
SATHIE AT g R RARR DG TR o 50 0 EHT R JEAR i ST 0 S
T FEA T RPRMEAMEREI I RRADLISFGT A AL XA
BE(H7) - 8 T &5 A HES TR E B BFERL L T EHHERETF

ugi’m,&a o H = & % (Sv) o 4ozt 20
Hr=DrxWgr (' 2)

Dr 5 et B T o joHl g - B =5 * §(Gy);Wr = §§ 54 4c 1 Fldkc 5 Hr
= E WA Hi>Ld % (Sv)[ICRP60,1991] -
‘0 sk 4o 4 Fli(Wr) 22 5 28] £ (Effective dose, E)

gﬁﬁﬁﬁﬁ%%ﬁ RGBSR o B FRR DG T
AR Rz ¥ oH L §d|GW6O£m3%$rN£%%¥E,ﬁMﬁ%
R RAEZR  REFELHITIPI AR & 15 ICRP 60 2 103 5L4F 2 2 m ik

cfEFldcs F 5% TLD G ghikep - X H AL R mm e BT E oG s E

FERI FBERE TS S DG T o A MERET R ks -
BEWMIRERG > Fb o FA0RE LR N EER GIT6 o H T RA0T
E=XtHrxWrt (¢ 3)

201 RBGEHDEL R 402 2 084 TR A TLD i Bhic

£ ICRP60 ICRP103 TLD i g-#cF
Gonads® 0.20 0.08 2
Breast 0.05 0.12 2

Bone marrow 0.12 0.12 7
Stomach 0.12 0.12 2
Colon 0.12 0.12 2

Lung 0.12 0.12 33
Thyroid 0.05 0.04

Esophagus 0.05 0.04 6



Liver 0.05 0.04

Bladder 0.05 0.04

Skin 0.01 0.01 31
Brain - 0.01

Bone surface 0.01 0.01

Salivary gland - 0.01

Remainder 0.05 0.12 12
Heart - - 5
Pancreas - - 2
Spleen - - 1
Spinal cord - - 2
Kidney - - 2
Total 1.00 1.00 110°

% Testicle for male and ovary for female,
®including background, total TLDs are 116

HiR g3k

Aok st b RS e R RGP S oL o T BT R Y R i
% 33 TLD > & = § %41 ¢ * AXESSE ef ek k= + 4 B> L fifE & - &
TLD » & 7~ 47 ficdp BF > v M Ar BT 3 VR D 2R A o AR kR
(Thermoluminicent dosimeters, TLD-100H) 3+ & |38 f3cstin i 2 B E > 7 4
FER L BESEMY chizl o FR-TLD G BN » & % 2 B SIE 4 3300
* “*"’%' N/%W”"*wfm Bitd o £ 1% 2 kSR B TLD T E E(NC)
@k Tl R RBED G R AR B2 TR By A E E(CCy) >
&1935‘}1’?\" T3 B iRdp ICRP g 4 4v 12 2 47 o



1 #g kA&

g BB - BHEELWP T 24 5 4 142 (lithium fluoride, LiF) > & i
L S lrs‘z IR B i€ %R o % * TLD-100H 5 Harshaw = & & -
& 1482 F »cp =+ A (Effective atomic number, Zer) 5 8.31 » 22 3t e 8 (Zett 5 7. 64) .
K (Zest 5 7.3)60% 2e BT B 5 ARIT 0 ¥ A R R SPA R 2 TRl Z R [
2013] - 2 & 2 * Harshaw = @ 4 & enTLD-100H » ‘e = 5 5 & it 42(LiF) » 4c » L‘)p
LA EMg-~Cu~PAj g F s RfFERFHN EAL DT > @ ﬁ‘l’a‘»‘/w\Li-G
eLi-7evt & & %] 5 7.5%7092.5% R £ i * *“%‘«;‘%—l f’r—"ﬁ BIRE E| £ E ORI
ﬁ»,ZOlS]o

48 5 #(Band theory of solid) % P &8 A4 % * > 3F3d £ L& £ 39 i

&0 §8 > ’-?L’:é ”Dﬁlélfm‘i A oy B ”D”?'Jﬂ?iiwﬂwﬂ‘“ﬂ* 5 g &

BB@@M} R o dB ,%] F 2T EF I GEF LT F N RIS
oA A FEEF LR o a3, 2 4748 i (metastable) o 5B F fe A o
B EARE 2R S RATGEF L BT RR L BT s T S
WE R kAN e TN F 2 B R o H gk B R L 2 f5 0
FBE AT UBAF RGN E > 2 KBNS RN EEFR L UEFE
% 18 4reripl B ehp AR o x| 8 'E»ﬂéa RRAFAMERR - FL
MR - FHEEF FEQFFPFEFEIALFRRE 27w L EH
B oo HalmRi bl o A ,mvai b ’5@‘;{ FrititAf A[Ms 4, 2013] -

3 v;»]q‘,ﬁ,kmb AE KRB R ARG D B B F O B faad
fhotac 0T kAR gk F g b BUR R DR "‘%‘-P HE ek o A (Glow
curve) - F 1 * Bl 12 dhskd BT e REHEE -

=,

600

~400

—= 300

Irdensity na
Je INWRIUR |

-200

~100

50 100 150 200

Charne!

B 1~ TLD-100H *& 3k o 4

27530

B AR P S TR AR IR R R > 2 R seD
PR S RRET e eI RETRESS UEFHREFTRE 2 VO B 29)
LAt 2 2 B2 A8 5 PTW Freiburg 2 2 ¢ UNIDOS® E Universal
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Dosemeter> B 2(b) & 3 3| 258> 418 52 PTW Freiburg = @ &7Farmer type chamber >
HREE 5 06cc > Bl EERF i EHFF S 30kV 2 50 MV [frid4z, 2013] -

B2-@TE: > (b)£ 354z

JAF R EF 2 R HF

A S % 2. TLD-100H 82X 5 - 342 & > o 0 H g iFiffe? > & - 3973
*}3'riﬂ;«éiL%J(Mg\Cu\P)LLtnéi"a‘:iiji Ak o F B X TAp AR 2 85 SRR S 4t
SR SR AR B~ IR E B Sk g oA Ff’mﬁg,lﬂi‘é‘% v @i AT
4%, 2013] - #FE & & E 0P m{ﬁ 400 %f TLD-100H & {7 &4 » #-LH 5 @iF B
TLD ;"J*f ; ¥ — P et E = 3 TLD-100H sop fR4& i %] » i {7 TLD p 3% &
Hfv s B FITLD @ i 2 % s o

#-TLD-100H »z % »* Elekta Axesse ] & 44cig B » 12 6 MV k3 it £ 44 p
BTﬂJ Pe bt o & % TLD-100H £ & € € 3 & > £ 1345 Harshaw = & TLD & 2 P »

iR AR K R E Y 2L 3048% 1 o e TLD-100H » 4 2 k-ﬂJﬁﬁ/E'Ju% * oo HARIR A
kp AR £ mﬁ%%@?\ VoF g ot R T F F B 20%3 L 0 A e gk SLanE L o
Y g":i:f/[f\’?]‘_‘ig““ Fogdiag £ ~ #Ea2bsm ~TLD ~ Lg% #Fe TLD
PHROEFT A FEL c A PP HRE TV BTE G AR LE T 20% 0 F
ﬂz)i T_& 4 4[4, 2013):

S :% ;¢ 4)

#¢ S 5% 1 3F TLD-100H 2 5% > Q, & % | 3 TLD-100H £ £ & (nC)> Q

%k otz 3 TLD-100H 97 € 32 (nC) » | ATA S; A%4517 1 —‘F‘f 2723 B

FARR o BE O WTFARITLAE LR R [T4s, 2013] -

4#F LR RERD
TLD-100H (s &€ (8 » s FE R FEMF %R H GACR > - ThdeRIp - 7 ARR *



RAHERR]  BRUEIA R BMEE TS D RARD I AR A R
H¥ TLD ® o B3 5 TLD M E &4vig B &1 o

B 3~TLD* & &4t B F R

Al P E gk F st i £ Elekta Axessed) E #4e it EEMV X
KB TR SR BFACR 2 EA3NE8% 1 p eTLD-100H A = 10% » & 4 4c
i# ‘3?@?],,4; FE MUk 2w % 1+-11-12-15-18-2-5-8~10~20~
30 ~50+80~ 150~ 200 ~ 250 ~ 300 ~ 400 ~ 500 ~ 600 ~ 700 ~ 800 ~ 1000 % 23 i i i+ -
P stpr s — - H > 2% % O%ETLD-100H » & = 3f— 7 » £ = (73x34 7] - pp I
10x10 cm? > SSD=100 cm - HEEFHF B LS E50 L 52 F RCIRS 2 &
At & eE) £ -k 4 (solid water phantom > 30x30 cm?) & © & > Bl4(a) & # 5 Jcﬁ'f'lgi‘ii
2 MPRE 2 %7 4B Ble (0)9%ETLD-100H*:10x10 cm?p8 8445 2_ #e3c = % o

10 cm

OO0
Qo0
Q00

10 cm

15em

B
1010 em?

SRR

o2
oY CRC
ORORE

B4~ ()5 £ HE2 MBI 2 %7 2 B, (0)9*FTLD-100H *+10x10

—1\
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cm® e ﬁ#&* 2 #;-49: %

.EL),L%

BOw kA ’a?; s kR FEEAFE 24P BRI EF DT FETE
SOV A I T ol I aipgyéi@ kB[S s, 2013] - BT (Q) 5 B it
# mTLDgig % B 5(b) 5 ™ L&k # o &k 5 Harshaw = @ #1424 & 4% 3500 TLD

3 &k (Bicron NE > Solon » OH) » pt3+3f ki@ * S 8 i fen™ 2 > BT S
l‘e—*xl‘-’i RELhpd T 3BT FIESF ’iya i EaEFREREL ) LD vx‘i{m
ot » U7 Lk A Lt WINREAMS #i4 #-5 ;; TLD 2+ & %
i FEE A4 47 o v Lk 5 Barnstead International = # # A& & Furnace
47900 Al 4c# ik - F ST ¥ g kR E 2 5 TLD-100H » # i Lew VR G
240C » ¥ #F#H 10 ~ 48 -

® 5 ~ (a)Harshaw 3500 TLD 3 ik > (b)Furnace 47900 w X g

5.4 i # A B
B6(a) 5 1752 &~ ~ 7352 7 el 8 4 xfmﬁf' (Alderson Radiation Therapy phantom,
ART rando phantom) » 2 & 4 ¥ §%i% 2 N % = el ek %& VA ERR H 4F & ek

R EE S 4R F RS 7 3[Tseng etal., 2015] B6(b) & % 15* & » xMﬂxwﬁ 3

2EF 36 > E Y ER25040 > kEA R EF fr_.w_“%i@f#’i *3F
ﬁ;tf[a;,]\y.:ﬁ? , —?v;;;_%_ng;ﬁ ;E;;;ﬂlﬂg_l_ , /PJ’E&F\“A‘ii’%“f]:E_ HE e :T_‘é' gb‘%}:’u‘r:‘i B
Jﬁab,ﬂ'rj\ %‘15&&,5\ ?ml’g’@\gfr} BB AR AE -
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B 6~ (a)175 =4 ~735 2 7 chiR B T 12 4 F Al - (D)4 F B E 157 3 (5 B
R R - ]}T] FU o F P E’%‘IF}»’W’)

%02~ BAL A I HR R R (g/lom?)

Body Tissues SDM Rando
Soft tissue 1.105 0.98
Lung 0.296 0.30
Whole skeleton 1.486 2.70
Skin 1.105 0.98
6. p F&F BN
d 204G B AR EE A WA AT W70 T 0 T2 i A R A AR
Fpboo AL R E LR T rn&if > B ﬁﬁﬂ’"} 4110~30~50~70% 90 = 7 1

B A~ 8% 548 (Self-developed mathematlc phantom, SDM phantom ) - H #] i¥ §_ix
#ICRU 48538 £ 2_ &y ' = # 4 £ 44[Tseng et al., 2015] > 2 %< GSF Adam#c ¥ i
o 222FP & ERP 7 * AutoCAD#H R » T M= Rz BPEE > K3ta & ep
BAVBEH UFAEZAEAREY RETIDEAFHEREZRK > £ 2 £
€93 2 ¥4 £ 4p #(Body Mass Index, BMI) e - 1+ = ~ -+ » % SDM phantom
SRR 1 3 JORER SRR AL »fgﬁsﬁxfx ¥ 8 > UPMMA%E & 3 &
Pl s o W7 ForE - KB B eIt g o VETLDE » 23V F =
BARHEZ BEERFER B = 'li‘?“/h? FEEF ST E W e m 2~ 48 515
25303524024 > al0> 732907572 P ER L 516232730
23624 o
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BI7 105902 7 f A7 AL 2 4 iF BAY

PR3
1 #g kR

B0 L s BRoR SR R a0 BG R B chE - R
PERATE ZAEEE AR - X 116 R (¢ 76 RFFE) . 1A
fo M AviET e U B 2R T o

2 57 ICRP60 2 103 5L3F £ TR &2 B & B F » BI03E & F g LA & 3
%ﬁﬁﬁﬁﬁﬁﬁﬁfmaﬁ’mﬁxﬁﬁé% AR TR R @
oy SR R SR R R TR TR T B B S R
A H;]z AT R B E AP =8 0 A & § 4% Tseng ~ Cheung 2 Kawaura & 4 z_ <
)*Jc[Tseng etal., 2015; Cheung et al., 2007; Kawaura et al., 2006 ; ICRP 60, 1991] > # &
ﬁ?%%%ﬁ%?”%ﬁﬁWﬁﬁﬁﬁﬁ°%?P@P%§%$?iﬁ%”’*
BALE G2 ka0 el - REHEMEF - 22 - RO NP EARAE
PR ER BT Y B8 &Eﬁ- LT 2ZAPM R o ok PF 0 p ATk
BiEfz e BT I Y 14 P G ERAEY 15 8 > pul eSS
kAL o
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RO~ pFBME AL eR BT

Y- 25 BT EEAFEY > -+ VAR k(Cartesian A4 %)% 5 TLD ehis gk
G748, 2013] o F VAR A HE AR AT FRE AR £ A 2 AR
Good AIEART E£E  REE & Pl - adE bR E Ry -
T WA KT X fdh o Hipe 7 0 BE R Y fho S
Bgpo S o A A AAEE RB(Rie s O) o A dhib k- BTG5 o fL5 xy Td o
AT FET R oD AT e P E- B R Ry ohh b k2 BAHE R L[ E
= %, 2013] o
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P HREE G AR P LIl FR S RE O0,0) 0 BAEE S R X fh2 1
oo BAEETR G Gy gh2 B o - 20 G H o BERARET S on(Xy) o n & T
BAEZ % N7 oo ¥ oh o BfER2 WM Y 3T g R 14 2 B 2 4 ip 548 15
R LAY o 2 g2 WIRE R RE 0 F SRR R E T s R

b RIURREEL 324 o AR 14(3,3) 1 £ B K L v
o P NBAE > @ FHRH#EL14(-6,0)7 2 5 WY wB> 2= 56007228 %
T2 g

LN L N SN

B+ 5027 pAmEEY 1470 Btk

%2502 7R E BT B

Organ Sample point coordinates

Heart 14(3,-6);14(0,-3);14(-6,3);15(3,-3);15(6,-6)
Spleen 17(12,0)

Pancreas 18 (6,3);18(3,3)

Kidney 19(-6,6);19(6,6)

Colon 20(3,3); 20(-3,3)

Thyroid 8(0,3);8(3,3);8(-3,3)
Spinal cord  24(0,6) ;25(0,6)

Bone 5(0,-6) ;6(0,-3) ;9(0,3);21(6,-3);22(0,3);23(0,3)
marrow 26(-6,-3)

Bone 27(12,3)

surface

Breast 14(9,-7.5);14(-9,-7.5)

Bladder 29(3,-6);29(-3,-6)

Brain 2(0,3);3(0,3) ;3(-6,-3) ;3(6,-3) ;4(0,6)

Gonads 28(3,-6);28(-3,-6)
15



Lung(right)  10(-6,0);11(-6,-3);12(-6,0);12(-6,-3);12(-3,-3);
13(-6,0);13(-9,0);13(-6,-3);14(-6,0);14(-9,0);
14(-3,3);14(-9,3);14(-3,-3);14(-6,-3) ;14(-9,-3)
15(-6,0);15(-9,0);15(-6,3);15(-6,-3) ;15(-9,-3)

Lung(leaft) 10(3,0);11(3,-3);12(6,0);13(3,0);13(9,0);13(6,-3)
14(6,0);14(9,0);14(3,3) ;14(6,3) ;14(6,-3);15(6,0)
15(6,-3)

Liver 16(6, 0);16(9,0)

Stomach 17(6, 0);17(3,0)

Esophagus  10(0,0);11(0,0);12(0,0);13(0,0);14(0,0);15(0,0)

2. WIER A -}
BI105502 7 BAE iRy 5 2 RIS A, FEA FASN A, iFR242 A4 » M4 4
3xIxFar o d FRFLE/FFLFFRURETE

B 10 ~ 50 = 7 BAgE R = % (¢ AXESSE pinnacle 22 %)

LB 3D BN E PP RE

AP L e 7 R U R % < = (CT simulator) - d % 10 # 3% 17 %
d CT B H o> :}F]m*ﬁy TEHRBBEW Y I EEE 5V NE &
NZRETB YA 2y AR Bk i T uiERKE
e e EAL PRGN A H A R LB S > 7§ 5 AXESSE
G it TEAE 2% K (6Tsengetal., 2015; 3 i s 4%, 2013)

» 1R BN Linac & 7 IR B Ve PR EORE R & 2 AT oA R

AP EMLRY SERA B FHEL E/FEETRET R IRRE LY
Zip Ryt RSEEE o 1% TLD-100H &) € 34355 134 3] 2 s & 4T3 2 il b

16



Bp A E 0 AXESSE 4cif B d bR R oo gk 1T o
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fE oA E 0 T g BAYE PMMA A B TR B R S % o
TLD-100H 3 prigi s o m A 2 #48 % > 55k F 2 # ¢ (photomultiplication tube,
PMT)#4 T3 > B s 53 F k@ T £ &> B 11 5% 3f TLD-100H 2 7
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B 11~ %3f TLD-100H 2. ¢ £33 E 2 Lo
g H P BT 5 E o

P A B hoiB (7 AVE kLBt 0 L Excel i dgt g
B 5 b ) L ABI2TLD-100H 3 B fg 3R E AP R T & 5 o H o Ve

-
AP TLDe e 8 5
Y(M U): 9.16x% 10_4X nC (TLD-1OOH)+1O-549

R?=0.9985
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200 Y(MU)=9.16x10*xnC (rp-1008+10.549

200
R2=0.9985
100
0 ! ! L 1 I
0.00 2 50x10° 500x10° 7.50x10° 1.00x10° 1.25¢10% 1.50x10%
nC

B 12~ ° J.%&? & 2z bt 2 Axesse 6MV $ TLD-100H 2 & i+ & 4%

4307 43 Had B AT g »,s;aqu A xrwm5o 2T RpFAEMT AR
R TR E VR Tz & 4 fg EX TS LA %‘“4%““ 294
%i?’ii%?ﬂéjkﬁiﬁrﬂéiéiﬂs‘?%ﬁ’%'LEE¢¥4 LI
ESTR R P B o 3% 11-15 2 8 il
R EETLS 14 cR13 A AABEMT XA AL ET £
P sHEF I AR RFIZAI S 28 R PIRTE Rl B o
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6 & heart
esophagas
51 O breast
c}w: % @ thyroid
s @ spinal
s YN :
z ]
S ! . *
= 3 gl
2 §<< O i D %
. I
=) >< [e)
K P}iE10 o o} o o}
10 ¢} e}
Rl Kol Ko
L5 0 0 0
pyEsle) o D10 o} o)
Ry Esle) Do D10 e} e}
0 2O N—Y— % (O k= ] Ol 2O O
10 30 50 7 90

Vo

Phantom weight (kg

B13~ ~102 90272 G B2 HAEEEF X R HE

4. 2R FHEE G R E

2EF A EPIL > PR FEHPEL R §ERT TR EDINZ
Fliic 0 3H B & EA DR B F oH R 4 1 wm[mRP 103, 2007; ICRP 60, 1991] -

B2 d5 st L f ¢ 60502 103 5L4R 2 @ > H o Sk 4e 4§ Flc(Wr) (18 12 22
BB em B G TE R oY TR Ten s B 3:» s o % 60 B
2 103 B4R 2 2 4o ff Flic > H3E 5 0 kehd 5 VMAT J5k T F 5e#l £ 0 4 B

6] % 0.92+0.11 mSv > 1.00+0.07 mSv > @ 50 2 7 SDM 548 % 1.384+0.66 mSv >
1.4940.55 mSv » EAE* A Y o G BB AR o gEg Y AR o BB R AR - 3E
d VMAT,V)%"*#I%, FoRN e M ET AT RN F T BT HET
IR AR A ﬁnrs PR E A 050 o T IEAEE & BAR 2 H RO S
L 3.41+0.46 = 2.23i0.38 o S BB R Y LA B AR ISR A E o R
£-259 2 0.75%¢°3+ % 15 50 = 7 AL 2 4 i AR A K B 5 0.51£0.08 &7 0.22+0.04
MSV > BE&EE H)E B 2304 0 BEHE G 5.4 DA ihy S B L RS 98.7% > T4
T 1.3% A B E o

5H « fl'/f"élr“ii’l
24520113 5 0 7R A VMAT 2 A E32F ¢
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5.1 Kim#% 4 »22013# 5 561% % & % i& (7 IMRT ~ VMATHrTOMOZ_ ;5 3+ 4 » &
P bt Hp B o> v E ¢ o BE Y 20~80 o A 2 A oBE 0 @ 0* p33 R E
( radio-photoluminescence glass dosimeter, RPLGD ) ip| ¥ 4p ¥4 & = =% $g 84 2. % 1§ A
B0 RGBT ERHE R FIEGRERE G5 L e B E T 1% [Kimetal,
2013] -
5.2 Seppala% 4 # * polymethyl methacrylate (PMMA, p = 1.18 g/em®)/& 5 4 &4 >
F A B A W 2150024004 0 £ r EBT B HERE -
OmniPro 'mRT #4833 - @ * & &+ 4 % # 7 & ;2 (pencil beam convolution, PBC)
% Anisotropic Analytical Algorithm (AAA) s 47 » W RFEIR B HIE 2 B - 3
' Rr A% %A £ A% M [Seppala et al., 2012] -
5.3 Merrow % 4 2_~ )I;Je R ER N EALALE - R HCTE B FVMAT - Kt 4 2
KIDIUNERES S PEp -k T 1 SR A HHE AR > &% RTOG 08132 RTOG 0236
protocol~ +7 B F # £ > RTOG 0813% RTOG 0236+ @i ~ # & ~ 5B H £
% 3.36Gy~3.34Gy~154Gy %537Gy~2.77 Gy~ 2.43 Gy [Merrow et al., 2012] -
5.4 Jiang % % Jx B 12615 T bF B F WA L 0 £ 8IMRT 2 B/ 550 i3
%+ % (single/partial-arc volumetric modulated arc therapy, SA/PA-VMAT ) % % F
e T B A E R0 oKt F v ## Elekta Beam Modulator (Elekta
Oncology Systems, Crawley, UK)#4 = » & * SPSS (version 13.0, Chicago, USA):&
75 A 47 > AT VMATE $25 308 £ 7.8 Gy [Jiang et al., 2011] -
5.5 Zhang % ~ Jc & 156 » r2 ji @ * 3D VMAT SBRT 5% R RIS 6
3D FH ~ £ 5 VMAT a kit 3 ~ 222 6 VMAT a3t 5 2 252 o T i gt BVMAT
e R A E o P B T A E 4 b 5 4974153 ~ 4581144 ~ 4594140 ~
4491142 cGy [Zhang et al., 2011] -
L 2y Lff‘?llﬂ—%f?ﬁ&;%;ﬁt/% 77 0 FIRLEEE R K 5.4 20 HE 9F 1.3% > 22 Kim

F A4 E @ Seppala ® 4 » #* PMMA # B ihipdl » A7 7 &2 2 R § Hjedy
HATAR R & o B oT BRrE AR o A £ A% o ¥7 Kroon ~ Zhang ~ Jiang & 4 4p e £ B
EINHE 0 AR 50433 109 - AEFEEF2Z AR AR L
5.6 0 REBRMW - E MRS BAB S (SR FMIEFFT 2 F oo blde 0k R ER
% 3 Elekta ~ Varian ~ Siemens » ** & }IE;I{ L F LR T BB TSR
oo ipfdaE 3 E 3 IMRT ~ TOMO ~ VMAT 4 » #1590 GTV ~ PTV
ZAEE LTINS £ o

5.7 BAE L B > Gl4e t 4 i B PMMA B~ FEREME  H B RA Y i
B BAAGKRE AL R EERM R IR FELR  FEN AR R 5%
L % %P TLD-100H )ju_ GFiE (e o AR E PR ARG * ;‘2 °
5.8 * 2 MR - HEBE A FERARF > G4 TLD B & E -~ 7 2
5 - BHEFF I kG z);’{& HBM s adAHBEILE LR o

El

1&&
[k

|

6.5 R
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1 ICRP103 i de 2 32 5 % % 1 i g R = E (F »c® £, Sv) x5.5x10°Sv! (2}
AL ' B 2 8c) [ICRP 103, 2007] » # & % B VMAT R A2 7 % - & if By > &

I
B 2179% > w502 TPMMAAE 5 2.12% - 52 pfprp'ah Haxa 2
RIS F AR B R 2P AR -

5%+ F]ybie (7 VMAT; 5 » 4135 =
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Gl

it

% = A2 B Bm Y VMAT j55 B > 44 ICRP 60 2 103 #4% #-2.
A2 M F e (950 27 f AT A & B2 oo R A w5 1.3820.66
mSv ¥ 1.49+0.55 mSv > @ & if A8 5 0.92+0.11 4 1.00£0.07 mSv » ¥ ICRP60 %
A E N2 F R Rt 103 BARL o TN EP fEBEML TR B E °%"’5‘*
VMAT i B 0 PR 0T ¢ e S B 7 4] 2 3 AT o @ ﬁw HIT PR
PlAe T BEfef % 0 F B R EA o 50 TR A & B RO S R
% 3.41+0.46 2 2.23+0.38 - A ity R {F iR ¢ SR B ARSI SR A E WAL
-2.59 £ 0.75%¢ FEAE L A 8 B (2304 JEE R ) 5.4 2 4 thy 3 HE X FR 0 98.7% o
TH T 1.3% At HE 0 2 Kim & A é},%#g 4 & > m Seppala & £+ # * PMMA
HEPEN . AP 2B R ERFERLATIN G £ 0 BT B AE BB AR o B
G RIRA 0 AEMEYT SRR E B A B L HIRE R 4p 3t ICRP 103 #F
2dchr A WA RRELAGAE S F T L 5% 50 2T p A BAEE 4 B
2. 2L igs e R 5 212%% 1.79% > M 27 VMAT % ok €% 2 & i e

e

o e J:%ﬁgﬁ Bk FrRistig o C 0 AP B A8 L
T AP EEH RS > 7R #3% MOST-103-2314-040-003 2564 chig
(CE A B SRS LA gl

“m}t"l

£33 2

Cheung T, Cheng Q, Feng D. A practical method for determining organ dose
during CT examination. Appl Radiat Isot 2007; 65(2): 239-242.

ICRP-103. Recommendations of the International Commission on Radiological
Protection Technical Report ICRP-103. International Commission on
Radiation Protection, 2007.

ICRP-60. Recommendations of the International Commission on Radiological
Protection Technical Report ICRP-60. International Commission on
Radiation Protection, 1991.

ICRU-48. Phantoms and computational models in therapy, diagnosis and
protection ICRU-48. Bethesda: International Commission on Radiation Units
and Measurement, 1992.

Jiang X, Li T, Liu Y, Zhou L, Xu Y, Zhou X, Gong Y. Planning analysis for
locally advanced lung cancer: dosimetric and efficiency comparisons between
intensity-modulated radiotherapy (IMRT), single-arc/partial-arc volumetric
modulated arc therapy (SA/PA-VMAT). Radiat Oncol 2011; 6:140.

Kawaura C, Aoyama T, Koyama S, Achiwa M, Mori M. Organ and effective
dose evaluation in diagnostic radiology based on in-phantom dose
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measurements with novel photodiode-dosemeters. Rad. Prot. Dosim. 2006;
118 (4): 421-430.

Kim DW, Chung WK, Shin, D, et al.. Risk of second cancer from scattered
radiation of intensity-modulated radiotherapies with lung cancer. Radiat
Oncol 2013; 8:47-54.

Krmar M, Slivka J, Bikit I, Rudic A, Conkic L. Bresstrahlung endpoint energy
monitoring by 115In activation detector. Nucl Instr and Meth in Phy Res. A
1998; 416:182-185.

Merrow CE, Wang 1Z, Podgorsak MB. A dosimetric evaluation of VMAT for the
treatment of non-small cell lung cancer. J of Appl Clin Med Phy 2013; 14(1):
228-238.

Seppala J, Suilamo S, Kulmala J, Mali P, Minn H. A dosimetric phantom study
of dose accuracy and build-up effects using IMRT and RapidArc in
stereotactic irradiation of lung tumours. Radiat Oncol 2012; 7:79.

Tseng HC, Liu WS, Tsai HH, Chu HY, Lin JB, Chen CY. Radiation Dose for
Normal Organs by Helical Tomotherapy for Lung Cancer. Appl Radiat Isot
2015; 102: 35-41.

Zhang GG, Ku L, Dilling TJ, Stevens CW, Zhang RR, Li W, Feygelman V,
Volumetric modulated arc planning for lung stereotactic body radiotherapy
using conventional and unflattened photon beams: a dosimetric comparison
with 3D technique. Radiat Oncol 2011; 6:152.

AT FRME LR T B A CT 4 ™ 3 2o# £ 3 VMAT 5
R ET o PRAFMETG ALY P LFFAF IS FEEE

% 2013 -

D AR LR S FR S Y SRR LR L o B
FEAFEFERG T F & 2011 -

sz 2 VMAT e i 37 0 PR EFHE TR fLme o ¢ LFH
AL FEPE 52014

#LARTI%,103 # 87 18 p 24 1102 # 2 Wi & K= R 7FVHER F

4
3

http://health99.hpa.gov.tw/Article/ArticleDetail.aspx?ToplcNo=846&DS=1-li
fe

o
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37 : EVALUATION OF ENVIRONMENRAL RADIATIONS AT AXESSE LINAC
OF MEDICAL  UNIVERSITY  UNDERGOING  TREATMENT  OF
VOLUMETRIC-MODULATED ARC THERAPY (VMAT)
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i5 Dr. Revay, Zs. 2151 &#64008;Fi5 5% » /a8 i B E{E 4R BLE Pk iR (Journal of Radioanalytical
and Nuclear Chemistry: Traditions and New Challenges) - #:Z1VE K& B4 > N 4 (EEESEE
LT By 1 PH&#63809; 3 #¢72(Oral Presentation) - = ZA) & #E 5 & & (Measurements and Systems for
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LA X L3 ¢ In vivo evaluating skin doses for lung cancer patients undergoing VMAT treatment

«  ® w3

- s e § RIDE

<~ €387 18 p (&)t = 800-17:00 & 7R %/ T R4 087 19 p (R =)5 + 08:30
¢ Dr. Edward J. Ciaccio (Columbia Univ USA)#c#%:e 7 B %% > 320 % ”An LMS Algorithm for
Characterization of Bio Signal Shape” -+ ¥ &_Dr. Ng Yin Kwee %2 p % Computer-Aided Diagnosis of
Myocardial Infarction Using Ultrasound Images with Second-Order Statistics, DWT and HOS
Methods:”. % % gfa b= » T = & 3 @j# R 5 v 5 & & (Oral Presentation) - 1 & & 3
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