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The examination of between the electrophysiological phenomenon and the dose volume
histogram by carbon ion radiation exposure of the heart
MEREKE

[EHE 1 (OKADA TOHRU)

LEHEXRZE - KEREZRMRER - FHEBH

HEEES : 90447813

WHIERCR OB (Fn0) : Mt ~OBh - HRIREEE IS, A2 —DEM 2 T L, DIRO FRL
TR L D R AEBERREE L  DIBIS R T D BRI OFR B A BT L 7o, BRI R
e B & R AR EER 2 O TER(L U, REIRANZERE & REEIRIE IR L CRET L 7z,
L2 LIRI A R-RR B MR AR I 0 R BT FEM R, BRI IR, A2 MBI D e
ST, AMFFEREIERNC, BT T d 2 MNBEEH 2 DB SEBMENEE 2N 1 Fld 0 | k-
B OV & FURERNR MR S iz, BRFRRIBHEIT, (OIS EIEES 8 LTz 72
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PR R OMEEE (330) : We examined 24 hours electrocardiography to the patients who
received carbon ion radiation (CIR) to the mediastinum, and assessed the relation between
the electrocardiographic phenomenon and the radiation dose in CIR exposure of the heart.
We quantified the exposure of CIRT by using the dose-volume histogram. But there was no
correlation between the presence of arrhythmia and the maximum/average dose of CIRT. In
this study, one case of primary cardiac malignant tumor was registered. Our CIRT could
indicate the safety and the high tumor control for this lethal disease. This result may
be useful information for the treatment of this extreme rare disease which lacks of
standardized strategies.

AT TERE
(SHHAL - 1)
RIS Rt & i
2010 4EfE 1,200, 000 360, 000 1,560, 000
2011 £ 600, 000 180, 000 780, 000
2012 EE 600, 000 180, 000 780, 000
wWoOEF 2,400, 000 720, 000 3,120, 000
WFgesy B« [E 3
BfFE o5 E - MEE - WRLRERIRIES: « iR

X —U— R SRRIEES

WFFEBR AR A DT 5
Mwﬁﬁﬁﬁrﬁb

. DEHECLE

ﬂﬁﬁmwwm&k@ﬁﬁﬁrﬁ%ﬂm4

RAET D, B E LTI L

HORIE 2

F—F VT T L—3 3 FEAIABTUER
BT o s, EBYEEICE L X, B=E
REWROTFBHEANT D72 <. F-RBIERHOF
X VHERIREEIC 2D 2 &b,

BT —

ft £

E N H I



TIVT T L—3 g DI 0O R B A R R
ELTEIRIETH D720, ODAMER ORI %)
LCIEAR+0Th D, flZIAHRERAREN IR
BN REWNZ LA, BFEDOQLOK FRE
FIRRF~DABE L KEW, ToTIhboft
S DIRIR L ITARANNC R/ D B I RIBH
IRIFREORENRS BEND, 2 E TEA
FRIZ LOE R S hso T2 i (R %)
PIREEO~BE T2 2 L2k, REIREE
DR Th BRI ARE)—HEE%E L, VI/VF
DI 2 P9~ D IR T IE OAERA R
WESNOOH D, VY XLHFEEET LD
DR A RER & U= Hnl o ok R IR G X, FE
EJRD OAREREE & OB —EotEE
H7e b L, LEME - ME) (VI/VE) OFFRME
PR ST, Fm, ERRBEIT LA
Ao EE ¥ v v THES (G)) EATHD
TIRF 43 (Cx43) DIEBLZTUHE S H iz,

=9 L2 BRI T O L~ o L HE A 5%
WZEDE | Foxlx DRBOICKTT D R
R, DENBIEEMAUET D) 0D
A ST HIZE -T2, & L TOLHEZEEZD
BIEMEARFENR O T BH IR O BRR IS FH O it B
PERFZE & L C, BRI TEBICIThA TV
fiiges o BB HE 2 O BhL TRRIA IR (B2 E
BRSO B ST S LB ER]) 12T Dligk
x5 R RO BER AR EEDE
LS, F DB 5 mER AR
g & IR AR - &R HOCE R+
DYVENHD EEZ D,

2. WstoHBY

ARFFED BINE, HEREIZ x5 Bk 1B iR
FPEBRE E G, R X —LERE T
L. Do FRL TR AR X D XA BTN
WREOFEL LTS L E BT, DI
R34 5 ERL TR R 2 PR AR - 2 RTR &
HAWCTERL L, BEXRAEFLNE L YD
MBEZALNCTHZETH D, ZOFERIL,
O A FE % OO B AREEAR O T BH1R ¥ O i
RIS OES. AEEART B DR T M, o~
DORFHEAL, S NZeMIc e T&E 5 &
EZ256N05,

3. Wik

A EAFIE (2 fEax 3L FEAFIE)

MERRIZ T~ 5 BRI TR IR T E B (Il
FoE R CIBRAEE) (2% UC, B R RS T,
B2 1ML (B . BBN% 1 » A

() Z oA —D0EREEET D,
RNE—LERIL, moMRE - SEEEE A
9% Ela medical DA FEHT 5, &
IV — N ORI R PR BR 2 N B
TG L TITo 7, F 7 TEEHBUIRRE AT
FERTIZFBWN T, EEEO TR FHIEHI WS
VD IRHEEHE CT &2 W T, DA EAL ISk

T 5 BRI TR A U AR R BB R A
WTERAL LT, Ol QVOEAS E o =
Y — UZ1X. Feng @ Development and
validation of a heart atlas to study
cardiac exposure to radiation following
treatment for breast cancer
(International Journal of Radiation
Oncology Biology Physics, vol. 79, 10-18,
2011) @ cardiac atlas |22 &fT-72, ##
BEIREIL, IR & RERDO T LT Y XA
ZEA LTz, £ L THELNEERER RN
T A =5 — LR AL k9 B ERL
PR EDFHEE T 20 &8 9 D, Al BRI RG
EHZ B W TN 21T o T2,

4. WFEARR

XFEIT 2009 4 4 ADOFEAAE L L,
MEHTIRE S C OGRS X, WHEER 9 #1, O
NV EREE S 1 Flo 10 il T, BE#H DR
WE—DEREES L 1527z 9 6%
fiEfTtge L Uz, SERNT T X THERRIZ X5
TR RRIRS M T odu, D~ TR 753 PR
SN Tz, FHREEREE 12.8 7], Ll
~O RS EIL, T 47, 36yE, fiek 52. 0GyE
T o7 (GyE; TR T-ROEMFHIN T A
ERE LT XA )

g2 (wvhole heart; WH) ., £
(left ventricle; L V)., ZE (left
atrium; L A). 402 (right ventricle; R
V). H0FE (right atrium; RA) # o
Y=L L, HEMLONE (£ 1), BIEF O
B, RoOfE, RomE (% 2, £ 3)
ZROT,

# 1 DA ERAL O AR

WH LV LA RV RA
SEHISAE (ml)  613.5  164.9  87.8  75.9  66.6
BRARE (ml)  749.1 222.8 124.3 89.8 113.7

B/NASAE (ml)  467.4  140.7  47.4  63.7  21.1
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