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A clinical study of the indexes of electrocardiologe of heart injury-induced by chemoradiotherapy for the thoracic tumor”
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Abstract: Objective To determine the early changes in electrocardiogram of the heart injury-induced by simple radiotherapy
and sequential chemoradiotherapy and concurrent chemoradiotherapy for the thoracic tumor. Methods patients with stage I-11I tho-
racic tumor randomised to receive simple radiotherapy,sequential chemoradiotherapy and concurrent chemoradiotherapy, Electrocar-
diogram (ECG) and Holter monitoring were used to evaluate the heart injury before,during and after different therapy methods. Re-
sults The index of electrocardiologe of ECG showed no difference between 3 therapy groups before,during and after therapy (P>
0. 05). Holter monitoring revealed that the frequency of supraventricular tachycardia (SVT) was different among the different stage

of therapy (before,during and after therapy) in different therapy (P<C0. 05) ; there was significant difference between 2 therapy sta-

ges (during and after therapy) (P<C0.05). Conclusion

tion-induced heart injury.

the indexes of electrocardiologe are sensitive methods for detect the radia-

Key words: thoracic neoplasms;electrocardiography; antineoplastic combined chemotherapy protocols

S 5 e J6R I =7 H4) E 20 RTG53 380 6 1) A0k S B JRR =7 S
KR SR VAT BB T R A 5006 i o B E .
HMIF T2 B L I 8 YT AT 5 AR [ R RS e R
DRI o 7 0 24 B B P 5SS A5 3 B I R 3 T O 56 L AR i
I IO ML I A R o o B oy 0 2 S A A A AR B B PR
B DA AR R R R B0 NE A R B S RO LR 1M
FA U T v 2 — BRI X 60 {3 Bl 8 e R AR AT B B OPT
J BT 25 WO ST B 00 v TR 30 250 v TR 0 4 482 0 M
530 10 300 ol PR RS A PR 2 R AR A0 e B A
A543 TR 4 R
1 #AMEFE
L1 — %R BRSEXT R 2008 4F 5 7 & 2011 4F 5 HAEAR
e A2 B F) i 768 e e S 60 491 G ep 55 32 3] 2 28 il 5 T 2 4
Iy (50. 8714, 16) % s (45 Z2 3Lt 20 B il 18 4] L & A5 o
10 5] AR Bl 12 B 3% 2 TR B o R BRAG IR S . O
T 228 W A A0 A 5C A D A 2 1k B w85 0L e 0 O UL L R
T il O FIL S B PR 45 B  HLrp BT 30 L R B
BARTY 20 4] [/ AT 10 il
L2 J5ik BB ABEWEAT MR CT - 35 Jin 3 53 4 48 46 7

Hi IR AJCC Sixth Edition 2002 43 3] ¥5 v 45 - M 35 frb o8 43 307 .
SR )G 2 B NCCN 45 g AS 7] 43 W3 A [7) 255 7Y 19 i 9 3 1) 42z e 2. &
WO 80 BT 5 R 25 AR YT

12,1 BRATHE  JBUT A TR AMRT) . &
HTITHIZ P[] 71852 CT (sensation open) 4 i #B 4 mm )2 J&
S L, 4T EAR . SR Synergy B B 4R N 2% K&
CMS WA 7 1R R 58 (X1O) dE 4731 B 53R 77 . 4 18 1C-
RUS0 5 Fll 62 5445 # @ 3047 48 IX ) I, i (R R (GTV) 2
i JA IS A RS 75 9T R A 149 e 98 31 1B 4 4% JBL & i 8 (GTV-
PYFRIEM O (GTV-N, &AL CT F R TS T 10 mm H|
Wi FREMR E 45 . GTV-P 7 g % ) I, GTV-N 78 J\ b
A, I REVAFR(CTV) R GTV M 5~8 mmJ§ & A 6 95
GTV 5kt 6 mm, J{9 GTV 4k 8 mm DL K 9\ b 5 5% ik L &5
GTV A 5 mm) . HRIHE AR B (PTV) M8 15247 15 22 Fl 58 3 1P
W 3l B E . T AR 50~60 Gy,

1.2.2 JFRACEIT & FURR M S A B3 g, B8 T 1k
97 (J7 %8 22 2 22 VY At % 0 A0 Wl Tk e s 22 D At BRI 41125, 21 d oy
—AJEHWD . 4~6 WS 4R IMRT,

1.2.3  [EBHULYT 4 BT IR B Sl RT O B8 BT I 1

o BETE T A AR A VBT GHERY A 0832207) 5 17 T/ T [ %5 25 S RHIF 6 4 V6 B % F CHE T2 Z2011465) ;1 75 B2 F 5¢ 5 4%

ARIF K HE 4 B H BERH K 10124001A-15)

LEWAEE L Tel: (0771)2186153 ; E-mail : Zhangqin82324@163. com,



234

KA 4T AT (Aey7 05 26— B Z P A1 26, 21 d g —
AT o BT TR 2 AR R AT
L2.4 DREEN (DGR SR A4+ %R
A0 D SR ACEAT I . (2) S50 AL AT SR 96 [ i 42 3000
TR AR 24 h g o EHE A 200 TR T RT U
T (2 30 Gy) IR T 45 fUR BEAT 5 B0 HL PR3l 250 L ]
.
L3 GEifer b3 SR SPSSI3. 0 Geit #p o xt $ods 247 58
T A RCEORER A T R L T s RO AR H
BRA ¢ K, L P<<0.05 %R A G5 L,
2 7% R
2.1 WaEs R B E RGP R RO R E R B AR
JoR S8 R L B L AR B A IR T R P BB R R TR ST
FHEX(P>0.05), W% 1,
2.2 R BRI TN S iR T R S AL i R R
W METERITHTANG T & B O R R R ST-T Bk
P 22 A G 2 5 X (3 =15. 56, P=0. 00 il y* =4. 65,
P=0.03) s A TEIRIT AT ANAIT Jo & LAk O R W A ST-T i
A ZE R A G X (¢ =5.60,P=0.02 fil y" =13.92,
P=0.00), L% 1,

®1  AMMEERERTE.RUEEAME

WD RERE(%),n=60]

L HL AR R TRITHT RITH BT V4 P
B O LR
Fk 18(30.0)  21(35.0) 23(38.3)  0.930 0. 628
= ik 19(31.7)  20(33.3) 21(35.0)  0.149 0. 928
EXis 17(28.3)  19¢31.7) 19(31.7)  0.208 0. 901

ST-T ¥4s  13(21.7) 18(30.0) 19(31.7) 1.707 0.426

& 5 BHL 7 12(20.0)  18(30.0) 18(30.0) 2.034 0. 362

O HE

B 15(25.0)  15(25.0)  18(30.0)  0.509 0.775
£l 30(50.0)  54(90.0)A 45(75.0)* 23.997 0. 000
Etis 27(45.0)  24(40.0)  30(50.0)  1.205 0. 547

ST-T ¥48  12(20.0)  25(41.7)4A 36(60.0)* 12.233 0. 002

1% 5 B W 12¢20.0)  19(31.7) 19(31.7) 2.699 0. 259

A . P<<0.05. 53RITF AT LA . P<<0.05, 53R AT &L .

3 9t i®

Jite 0 P 38 Y B E T TR 0 JUE 7 L 4R T B0 E
N T 3 e 32 B — 2 R A R B R A AR D0 U SR B A
AR MR E R I 2 T 52 %O B R B E L I AR AR AT IE I
e B T T | A T O U e 5 B A T R M R i R A SR T
MEEFHEZ .,

J 0 g BT B L B S S B R0 U B A I P R
0 3 R st Bk P A0 M AR AT P R A L K PR BE L B A I A
R M LR B 2 , 5 BORE BF O 2 3 0 LBk I, de KT RO
WUEFHEAk . o0 BE T R 32 458 5 Fo 0, S5 4R 4040 Jm 3 2 Ve 8 L & 4
B R A 2 BEL R 3 1 18 O 5 SO D P B B O L R T O
200 A K i R T K 5 BB A 51 S R {6 0 N 4
FRE BS80S .

A B AR R TR B0 A% 5 R G S RO LB I 1Y
B A2 —. ESMAR RN, CHREERIT PSR K

TREF 20125 1 A% 41 5% 34

AR IE 28. 7% ~61. 5%, i JR A 58 (140 #4578 T
JE IS T e R 3h kg i B Ik P RS S 2 L R
b, I B 38 R L A T e AT e L I B R B ST-T B
n B RO AT E A O UR L AN 2 A2 BT H R 3 R 1Y
K S (e 2 B S T L ST-T B4R i o0 2 1 3%,
DAL TBCGHA 7 R AN o S R B b VB ST-T e g™,
AT 25 W% O A B HE 40 AR D TE AT I TRLAS AT 2240 %0 JUE
IR, AW R LB G775 % CAF i, R4 R
(EADM) 204 [ B Bk & #E40  ob O IER — Bk, 82
H OO SRR OB B A ST-T 28 4k L B ¥ 43 76 K H bt
Vit IR IE H s T B A0 I M0 3, A TTBE B QRS TR
R4 [0 R L0 S5 308 00 AT s AR T 0 0 O B

ARG BN 8O AL 25 0 B A R R ETR YT R L
JEH R E RTS8 L (P>0.05); #1240 8 B o JA 7 il
B RO A ST-T B0 SRy h R R LR 25
A Gt X (P<<0. 05), ST-T S A8 TE IR 7 h A YT G 4K
PR G B L (P<C0.05) 4R 32 I Bl 20 v 1B AT LA 3l 2
K R H T AR SR HL 2 8 A I S 2 BT SR AL TR
BIRTE A S L E O R ST-T 48, JL L ST-T
WU 1) R A R 0T R0 k1 T 1 8 BH RO T R O
P, S 2 SR R S AR G o i 38 O 5 R o
K 55 B 2 R ETERUT 20 Gy 585 2 A W 01— I 75 0T 45
JE A BT 28 2 A A I BT T S SO e
P55 5 BRI 70 S 7 J 0 43 A0 R RO BE R i R B RN
56, EL BTy 750 B 1 18 o F 0 B A 460 2 o A B T B
ABCITF TCERT O M58 05 7 4 Sl B

AU HEL 2 4R A S TR 3 R 30O TR S e 4 4 e R i 2 —
58 3o TC R B A 3 7S 0 H TG 2 B A R R 0 &
g B 1 O MU TS ek A 05 o T I R A T O R BRI AR YT
S U LG8 I R E X ok 3 e 3 988 A A AR AR L 4R R AR AR
fE 3 BAT H B IR B

SE

[1] Yusuf SW, Sami S, Daher IN. Radiation-induced heart dis-
ease:a clinical update[ J]. Cardiol Res Prac,2011,317(1):1-
9.

[2] Hendry JH, Akahoshi M, Wang LS, et al. Radiation-induced
cardiovascular injury[ J]. Radiat Environ Biophys, 2008, 47
(2):189-193.

[3] Bouchardy C,Rapiti E,Usel M,et al. Excess of cardiovascular
mortality among node-negative breast cancer patients irradia-
ted for inner-quadrant tumors[ J]. Ann Oncol, 2010,21(3):
459-465.

[4] Yeh ETH,Tong AT ,Lenihan DJ,et al. Cardiovascular com-
plications of cancer therapy[ J]. Circulation, 2004, 109 (22) ;
3122-3131.

[5] Gustavsson A, Osterman B, Cavallln-stah L. A systematic o-
ver view of radia-lion therapy effects in Hodgkin's lymphoma
[J]. Acta Oncologica,2003,42(6) :605-619.

[6] Giraud P, Cosset JM. Radiation toxicity to the heart: physio-
pathology and clinical data[ J]. Bull Cancer,2004,91(2) :147-
153.

[7] Emami B, Lyman J,Brown A, et al. Tolerance of normal

tissue to therapeutic irradiation[ ] . ] Radiat( F 4545 237 T1)



TREF20125 1 A% 41 55 34

QIR R i e, B =5 A et IR 4 . B AT 325K
— FL A R 3 12 BT 3 1oz 12 ST RE S8 4 10 I 39 BR B 4 O E H
PRI HE B R G H TR A D% T A0 A1 R BR B F s Y
2. DG, ey Tl 40 A% B K 35t B O T L e AR )
0358 A SR DR = (D 2 A% i /) B 5 Dt 188 T2 AR S A PR 511 B IR
32 R I Y0 T B R S BB IR A 35 5 (2) BEAR R R L
HOREIRA R I 2 B VRGO 0 5 0k B 1k i 436, s 9 4% 5
Tl S B A 35 Sl HF Sy A AN W R S 2 SR A T
JBE BRIRSE 5 (3) 4 kR sl HE e 5 1o 45 . S J85 0 B 40 3 o o
BBZ K 185 7 R BRI 5t 5 JHL O i DR o e SR 9 4 4R 4 A AL 5
TRARILAET . A 2008 4F 7 7 LUG R # R BCT R i R ER 1Y
JE ) o 38 R A ) A UL A T R SR U A N
UL o TR 20K 72 495 2 (81 2 7 e JULA7 8 B . 72 49 2 O 4
F A B BT R A i A% G /D 250 A1 DU A 4B A R T B
i R WL I RO ) SE 4%, % S I E A% L A A4 i R A% L U
I REAR 17 I TE 4% JEE 3B » O 1E JE 4% 1 AR U) 11 B AT 20 1 B2 Ik B A
R/NGE A BELS . J I LR 30 4 2 M0 Bt = 5 L R 2 5 e S T
JOR £ ot 3 o o A A5 R A A B IR S B 2 B DY dm
SR H BB DR L AAE G o T K Al S R Ay U R CBRAX
AR B X IR . A KGR R B L 55 R B
MWL B R AL A 2008 A 7 JT LS SR BUR I 45
W) AL 2 491 CO. 496 I e M 4% B R e 5%+ 2 35 IR T 2008 4R 7 A
VAR, 161k 85 % = SCd iom 22 i . 1 Bk 78 2 24k i
HRBHE IR . 2 Bl FH KRB LT IR R
AR AP 3 A T R LR T . R TR IR AR T R
R T ORI L [ O e R LR T . BT =D 6 A A TR .
Wb AR 38R A [ B B AR B TR A0 15 S A % 0B 25 2 St ) O B i
PR 2 A P8 0 R L TR AN — R AR R R R R T 3
191 4% B Jok BIVHE 35 (AL 4G 3k 85 % 3 A . A REYS B 1Y
it e A - TR T B 00 A AR e DR LR T L B L
J5 TA) B (P T R R MR A% 43 B R A T IR ORI AR
LU0 RAR 5 SCIR B0 25 2R L O 7 38 S A 41 2% 88 Bl T RL AR fy
TR f85 g T A2 7 M O JULAR B b s R AR B

2% Wk

[1] Sohail MR, Uslan DZ, Khan AH. Management and out-
come of permanent pacemaker and implantable cardiovert-
er defibrillator infections[ J]. J] Am Coll Cardiol,2007,49
(14) :1851-1853.

237

[2] Klug D,Wallet F,Lacroix D,et al. Local symptoms at the
site of pacemaker implantation indicate latent systemic in-
fection[ J]. Heart,2004,90(7) :882-886.

[3] SKEZE . HHF I K—, 5. 462 Bk AR E AR
JRRE 4 AE 5 [ 2R 43 1T B B va xR LT 1. o 0 B 4 5 0
HL AR AR R, 2004, 18(4) 1 456-457.

[4] Tompkins C,Cheng A,Dalal D,et al. Dual antiplatelet thera-

” significantly increase the risk of

py and heparin “ bridging ’
bleeding complications after pacemaker or implantable card-
ioverter-defibrillator device implantation[ J]. J Am Coll
Cardiol,2010,55(20) :2376-2382.

[5] Fuster V,Ryden LE,Cannom DS, et al. ACC/AHA/ESC
2006 guidelines for the management of patients with atrial
fibrillation. Executive summary:a report of the American
College of Cardiology/American Heart Association task
force on practice guidelines and European Society of Car-
diology Committee for practice guidelines[ J]. Eur Heart
J,2006,27(15):1979-1982.

[6] Bailey SM, Wilkoff BL. Complications of pacemakers and
defibrillators in the elderly[J]. Am ] Geriatr Cardiol,
2006,15(2) :102-104.

(7] FEA, TRE RS A S Y i U0 A AL 2T . b G
JUE A 5 0 L A B AR, 2009, 23(1) 1 75-78.

[8] FiA X, EA52, BABKLL . 5. B AR W v Bk S A7 45 28 48 %)
YL A B L), A0 R R A Ak, 2003, 7
(1):36-38.

(9] S04 . BRAZ S R P AS REAR IR AN G I R R 2 A LT . vk
A B B i Yy 2f 24 75,2010, 20(6) : 797-798.

L10] XSS, 87 8, 2 . 55 AR 2% 28 485 5 Ji 3B 10 U8 2 41
B2 LT R 4 0 AR R KL 2009, 23(2)
280-281.

[11] SR 628 ARG I 5. R E A4S M It 12 6 IR &
Bl 28 = 2B K224, 2011.13(12) :651-653.

[12] GPRC58 B 0 . 5. A A G AR £ L I Hr
FiR KA B A b i e Bk e a2 0 R RS F 4 2 BT . AR
i B 5 Ui 4% 5, 2011, 5(1) : 295-296.

(Wi Fe B #1:2011-07-09 &[] H 1 :2011-09-18)

CEHEEES 234 D
Oncol Biol Phys,2009,3(7):1195-1199.

[8] Muren LP, Maurstad G, Hafslund R, et al. Cardiac and
pulmonary doses and complication probabilities in stand-
ard and conformal tangential irradiation in conservative
management of breast cancer[ ] ]. Radiother Oncol, 2002,
62(2):173-183.

(9] Wi, A RN 2 o 55 o0 JUE T80 S 458 5 0 i T o 72 1 4
HrL) . 52T B 4 4% 5, 2005, 12(6) . 1397-1398.

[10] Wondergem J,Strootman EG,Frolich M, et al. Circulating
atrial natriuretic peptide plasma levels as a marker for
cardiac damage after radiotherapy [ J]. Radiot Oncol,
2001,58(3):295-297.

[11] Chronowski GM, Wilder RB, Tucker SL, et al. Analysis
of in-field control and late toxicity for adults with early-
stage Hodgkin's disease treated with chemotherapy fol-
lowed by radiotherapy[J]. Int J Radlat Oncol Biol Phys,
2003,55(1) :36-43.

[12] Adams MJ, Lipshultz SE, Schwartz C,et al. Radiation as-
sociated cardiovascular disease: manifestation and man-
agement[ J]. Semin Radiat Oncol,2003,13(3) :346-356.

[13] Cousins C, Sharp C. Medical interventional procedures-
reducing the radiation risks[ J]. Clin Radiol,2004,59(6) :
468-473.

ClicFe B #1:2011-10-09 & [8] B #9.2011-11-22)





