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Radiation induced heart failure Part I. EKG Finding
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Since massive dose was administered to the tumourous lesion homogeneously in the treatment field
with high energy radiation, radiation damage of the heart which was involved in the same treatment field
incidently should be taken in consideration.

Numerus studies published suggested functional or histological changes in the irradiated heart on cli-
nical basis.

This paper investigated clinical course and variety of functional failure of the irradiated heart based
upon the change in ECG findings.

115 cases with carcinoma of the esophagus, cardia and lung were put in series of this study as the can-
didate.

26 cases were treated with telecobalt unit and 89 cases underwent 6 MV X-ray treatment. They were
treated with two opposing fields technique antero-posteriorly. Estimated dose given to the heart was
4000- 7000 rads in 6-8 weeks on 60 Co unit, 5000-7000 rads in 6-8 weeks on 6§ MV X-ray unit. EKG was
taken during and after completion of the treatment course beside of clinical observation.

Appearance rate and variety of the abnormal findings of ECG were analysed.

The results of study were shown as follows, )

1) Abnormal finding of ECG were appeared in 60%, of all cases. They were found mostly at the per-
iod of the time between one and two months after completion of the treatment. 60%, of them improved
into the normal limit in two moniths without any treatment.  Then those changes were thought to be acute
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or subacute reversible radiation reaction in the heart and they did not show any definite clinical symptomes.

Irreversible changes in the remnant cases were supposed to be important to find out real heart failure

in clinical purpose. Enough informations were not abled to get in this study because duration of follow

up of many cases in this series was not more than one year causing by their progressed tumor lesion.

2) Dose dependency in abnormal EKG appearance did not came out with clear result. This study

is tobe continued to investigate dose, energy dependency and histological changes in the heart.
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Table 1. Number of cases irradiated and
abnormal findings in ECG.

Number of cases
Lesion [ Number of |Number of

cases abnormal find-
irradiated |ings in ECG
Esophagus 17 8 (47%)
Tele- | Cardia 3 2 (66%)
Cobalt | Lung 6 4 (669
Total 26 14 (539%)
. Esophagus | = 87 21 (57%)
| 6MVX-| Cardia 12 10 (83%)
| ray Lung 4 25 (61%)
| Total 89 56 (639%.
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Table 2. Abnormal finding in ECG

Tele-cobalt 6MVX-ray
Eﬁgém Stomach| Lung | Total pEl?;; s |Stomach| Lung i Total
Abnormal rhythm
Atrioventricular premature beat 4 7 11 2 13 26 |
Ventricular premature beat 1 3 4 7
Atrial premature beat 1 1 2 2 4
Atrial fibrillation 1 | 1 2
Total 4 5 9 17 2 20 39
Abnormal ST segment
Depression | 4 3 11
Elevation , 2 2 7 11
Total | 6 | 10 22
Abnormal Twave | |
Inversion 1 1| 3| 3
Coronary T 2 2| 4
Flat T 1 1 2
Up right T wave 1 1
Total 1 3 7 10
Disturbances of ventricular conduction
LAD 1 1 2 2 1 3
CWR 2 2 1
RBBB 1 1 1 1
Prolongation of the QRS interval 1 1
Total 3 1 1 5 1 2 3 6
Abnormal P
Pulmonary P 2 3 '
P mitrale 2 2 2 1 3
Biatrial P 1 1
Nodal rhythm 1 1
Total [E 3] 6 3 1 4
Low voltage 1 1 3 3 2 8
LVH ' 1 1 1 1 2 | 4
Myocard Infarction 1 1 1 1 1 3
Total 17 2 9 28 38 15 46 96

b2 bhichil L coRERROMEEC oW T
6, TWRERTWEN, L 2 2R
DI G & b B4 & ofEc i HAEBIE
BOEET 5 S ixBbhicwv. X, BEFTROME
BB L TS BMIERIB ORI E o> TiTh o
B TEEDEA AR LBV 2 RETTRETH
55, XFESHAEFLEROMET oM<
HH, V=7, 2T 1 HBLUAK26F18F D

HORPHR LT B0 5 RN R o 3 R EEHE
FOFMERMBAECID LS 15 ABIZECG
DHFEELEETHEELDNRSD,
E |

D EDWRAER L b, DBHC X b REOER
RO T DEANRLVERS O, LaL,
TR E A NEE, ZhboB{ba g
I X B— AN RN SR O — ik % < b



862—(78)

Table 3. Time periods of appearance of

abnormal ECG

Tele- | 6MVX-
cabalt | ray
During the treatment 1 15
1 week later 2 11
2 ” 3 b
3 ” 1 5
after comp- 4 2 1 2
letion of the 1— 2 months later] 2 9
treatment 2 3 P 1
3— 6 ” 4 3
6—12 Y 4
1— 2 years later 1
| Total 14 56

Table 4. Dosedependency for the cases with

abnormal ECG

BAREZRNRERME H31E B75

Table 6. Dosedependency for the cases of

. abnormal ECG improved spontaneously

Dose M““‘-«.h Tele-cobalt

EMVX-ray

2000—3000 Rad 1

3000—4000 »

4000—5000 »

5000—6000 »~

6000—7000 » 1

more than
T000 Rad

@ =l an

Total 2

22

Table 7. Abnormal finding of ECG which
improved spontaneously (6MVX-ray)

=" Number of the cases
——

i\ Number [ Tele-cobalt 6 MVX-ray
| ~._ of cases . .
with with
Dose \ Total | abnomal| Total | abnomal
) N finding finding
’. 2000—3000 Rad | 4 4 7 6
| 3000—4000 » | 5 2 14 10
| 4000—5000 » | 3 3 | 12 8
{ 5000—6000 ~» | 2 0 24 16
6000—7000 » ] 4 3 21 9
more than |
7000 Rad 8 2 (1 7
Total 26 14 89 56

Table 5. Cases with abnormal ECG improved

spontaneously
tisfiated abnormal ECG
| cute mimber | o nent
Tele-cobalt 4 2
6 MVX-ray 36 22
Total 40 24 (609)

Variety — "Ekgc im\provedi
Sinus tachycardia 18 12
Low voltage 6 2
ST-segment elevation 6 3
ST-segment depression 5 5
Pulmomary P 3 2
Coronary T 3 2
LAD 2 2
Atrial fibrillation 2 1
RBBB 2 1
LVH 2 1
Ventricular premature beat 1 1
Prolongatien of the QRS

interva% 1 1
Atrio-ventricular premature 1 0
beat

Flat T. 1 0

Table 8. Duration of abnormal finding of ECG

before spontaneous improvement

__];:;a\ti\c;r‘l“"“(j}-r-.fi Tele-cobalt 6 MVX-ray

1 week 5
1—2 » 2 7
=3 7 4
3—4 2
1— 2 months 2
2—3 » 1
3—6 »# 1

Total 2 29
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