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A Case of High FDG-uptake
into the Myocardium
after Radiotherapy for Esophageal Cancer

Keiichi Jingu", Kenji Nemoto",
Tomohiro Kaneta?, Yoshihiro Takai",
Azusa Ichinose?, Yoshihiro Ogawa,

and Shogo Yamada"

Radiation-induced cardiac disease has been observed in
patients who have been irradiated to the mediastinum. A 68-
year-old man who had been treated with chemoradiotherapy
for esophageal cancer showed high FDG-uptake in his myo-
cardium six months after the radiotherapy. The area of high
FDG-uptake closely matched the irradiation field. This area
also showed low '**I-BMIPP-uptake and delayed enhance-
ment on Gd-MRI. These findings suggested the likelihood
of radiation cardiomyopathy. There have been several studies
on the detection of radiation cardiomyopathy by perfusion
imaging, but few on detection by metabolic imaging or MRI.
Early visualization and quantification of the degree of ra-
diation cardiomyopathy might be possible by FDG-PET and
'B-BMIPP Gd-MRI.
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x4T- /2 (Fig. 1).

MEBHICR &2 D), FRICTREBBIZ %17 > Tz, 1B
#T 6 A ARl 8 KL o #ifr F CFDG-PET % Ji4T L
7o, BB O D RERBEIIED Lo 7288, —E
ORI % 7RO 7. HEARTTEIA I PR O LIS T
BSOS L —F LTz (Fig. 2). $72, . S OEBILESIIR
DMFELRMER L 1T L TwEadh o, ZomERIE, $
A 2 PHENOEBEBIIES G S TESF, LI
DIRGHHE & L TiZf40Gy Th - 72,

COMETHERICEERON 2Z D 2. R
OITICLIMHIILR 3 > F 8 & U"B3-BMIPP-L IR

AAEREEE Ho54 35



PE R it 6 ¥ 67

axial image

Fig. 1 Dose distribution of anterior-posterior opposed technigue.
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Fig. 2 FDG-PET shows high tracer uptake in the base of the interventricular seplum.

F & Hifll5E (dual SPECT) & {7 L /A=, Wl 3 X FHFDGD B & -— FACR T {85 fOB 7e b 2 il TR
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Fig. 3 Dual-isotope SPECT axial images with '?3I-BMIPP and 2*'TICI. Both Tl and BMIPP uptake are decreased in
the high-FDG-uptake area of the septum (Fig. 2).
FDG-PET
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Fig. 4 Base of left ventricle short-axis images on Gd-delayed-enhancement MRI, FDG-PET, " TICI,
and '#|I-BMIPP SPECT. Gd-MRI shows slight enhancement at the base of the septum(armws) FDG-PET
shows clearly high FDG uptake in approximately the same area. Tl and BMIPP- uptake are decreased
markedly in the area.

i ES
] & i \ Fig. 5 Basal short-axis images
; % at end-diastolic phase (ED)and
N end-systolic phase (ES)on cine
- MRI. The enhanced area in the
septum shows a slight wall mo-
tion abnormality (arrows).

74 HARERSHE Be5% 4534

F:j‘-‘



e

5, TS X A /MEERBEZ R L TW A RS R
v, AFITIEPIOGIESTH Y, b &b EEEER) AW
TR D7z, EEIFRE S T bThTHLI EhL, L
fE~DFEII A, BHREIRD ozt Bbiiz,

fEsde, EEORHHGEEEOTRIIED TEL, 5
BRI ECIRRRIE T - 7255, FT4E, (LB 0% &
REEFABOMIMNC LY, FHEIKEIIEESRTET
BY, BHAFEFHIEML TS, EREEORIERT

fit 6 % 269

IREAT E OB THEREZRLICEEXH DY, FL
RIS, BURBRIC & 2.0BEESFREEAGT A2RTF O—
DIZRATREIBETE 2w, ChETICMEy ¥ FT
DGO HBEEOHE XL A LN TV S D5, FDG-
PETS'2-BMIPP, MRIIZ L B#HEIZIZE A EL LN v,
ABNE, EEEGEOTRISEEL D S HgEL 0 i 2
FDG-PETR B HE# FEMRI TR L, @@l T& 5]
HEEZ/RLTWA.

X ®

1) Fullar SA, Haybittle JL, Smith REA, et al: Cardiac doses in
postoperative irradiation. Radiother Oncol 25: 19-24, 1992
2) Gyenes G, Fornander T, Carlens P, et al: Morbidity of ischemic
heart disease in early breast cancer 15-20 year after adjuvant
radiotherapy. Int J Radiat Oncol Biol Phys 28: 1235-1241, 1994

3) Baum M: The skinner lecture: a cost-benefit analysis postop-
erative radiotherapy in the treatment of early breast cancer. Clin
Oncol 3: 223-229, 1991

4) Cuzik J, Stewart H, Rutqvis L, et al: Cause-specific mortality
in long-term survivors of breast cancer who participated in trials
of radiotherapy. Int J Radiat Oncol Biol Phys 47: 1421-1429, 2000

5) Gustavsson A, Eskilsson J, Landberg T, et al: Late cardiac effects
after mantle radiotherapy in patients with Hodgkin’s disease.
Annals of Oncology 1: 355-366, 1990

6) Christoph G, Philipp K, Rolf J, et al: Cardiac risk after medi-
astinal irradiation for Hodgkin’s disease. Radiot and Oncol 46,
51-62, 1998

7) Bovivin JF, Hutchinson GB, Lubin JH, et al: Coronary artery
disease mortality in patients treated for Hodgkin’s disease.
Cancer 69: 1241-1247, 1992

8) Maunoury C, Pierga JY, Valette H, et al: Myocardial perfusion
damage after mediastinal irradiation for Hodgkin’s disease: a
thallium-201 single photon emission tomography study. Eur [
Nucl Med 19: 871-873, 1992

9) Hardenbergh PH, Munky MT, Bented GC, et al: Cardiac per-
fusion changes in patients treated for breast cancer with radiation
therapy and Doxorubicin: preliminary results. Int J Radiat Oncol
Biol Phys 49, 1023--1028, 2001

SERE 17467 H25H

10) Gabor G, Tommy F, Per C, et al: Detection of radiation-induced
myocardial damage by technetium-99m sestamibi scintigraphy.
Eur J Nucl Med 24: 286-292, 1997

11) Early Breast Cancer Trialists” Collaborative Group: Favourable
and unfavorable effects on long-term survival of radiotherapy
for early breast cancer: an overview of the radomised trials:
Lancet 355: 1757-1770, 2000

12) Brousius IFC [II, Waller BF, Roberts WC: Radiation heart disease
analysis of 16 young (aged 15-33 years)necropsy patients who
received over 3500 rads to the heart. Am J Med 70 : 519-530,
1981

13) Lauk S, Kiszel Z, Buschmann J, et al: Radiation-induced heart
disease in rats. Int J Radiat Oncol Biol Phys 11: 801--808, 1985

14) Paszak LF, Mackillop WJ, Groome PA, et al: Mortality from
myocardial infarction following postlumpectomy radiotherapy
for breast cancer: a population-based study in Ontario, Canada.
Int J Radiat Oncol Biol Phys 43: 755-762, 1999

15) INEFEE, RART, BHFRT, i ERER I S5
AR AU SER L. HRESEE 12 1 169-176, 2000

16) Ishikura 5, Nihei K, Ohtsu A, et al: Long-term toxicity after
definitive chemoradiotherapy for squamous cell carcinoma of
the thoracic esophagus. J Clin Oncol 21 (14): 2697-2702, 2003

17) Tadamura E, Yamamuro M, Kubo S : «-ffjviability. [H{%7%
[ Vol. 23 No. 10 : 1182-1189, 2003

18) Mukherjee S, Aston D, Minett M, et al: The significance of
cardiac doses received during chemoradiation of oesophageal
and gastro-oesophageal junctional cancers. Clin Oncol 15(3):
115-120, 2003

75



