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Abstract 

Purpose of this study was to report our experiences of cardiac radionuclide imaging in patients with 

myotonic dystrophy to assess its clinical implications. Consecutive 18 patients (6 men and 12 women with age 

range of 34-66 years) entered the study. Thallium-201, 1-123 BMIPP, and 1-123 MIBG myocardial SPET were 

performed 15 minutes and 195 minutes after the injection of the radi�racers (111 MBq). SPET images were 

interpreted by consensus of 3 nuclear medicine physicians blinded to clinical information. Bull's eye washout 

rates of SPET of the three rediopharmaceuticals, H/M ratios of 1-123 MIBG planar images were 

calculated. Reduced uptake was found in 93 and 103 out of 234 segments on early and delayed Tl-201 SPET, 

110 and 104 out of 234 on 1-123 BMIPP, and 71 and 81 out of 221 on 1-123 MIBG, respectively. The 

photopenia was mild in majority. Frequency of photopenic areas was greater in 1-123 BMIPP than in Tl-201 

(p = 0.001) followed by 1-123 MIBG (p < 0.0001). Photopenia was most often found in infero-posterior wall 

(p<O.OOOl). The washout rates and H/M ratios between mild and severe disease were not statistically different 

after excluding the patients complicated with diabetes mellitus. In conclusion, radionuclide myocardial 

imaging is frequently abnormal in the patients with myotonic dystrophy. Early detection of the cardiac 

involvement may be possible in some patients by cardiac radionuclide imaging. 
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Introduction 

Myotonic dystrophy is a hereditary disease 

with variegated signs and symptoms including 

myotonia, muscle atrophy and weakness, gonadal 

dysfunction, baldness, cataract, and mental 
retardation 1,2). Cardiac muscle is also involved in 

the disease. The involvement is characterized 

pathologically by fatty infiltration and scattered 

fibrosis 3). It rarely causes cardiac failure 2), but 

frequently leads to sudden deaths. The sudden 

death, probably related to cardiac conduction 

abnormality 1,3,4), constitutes about 30% of all 

death of patients with this disease 3). Thus, early 

detection of cardiac involvement is mandatory 

for predicting prognosis, or preventing the 

sudden death with appropriate means. 

Contact address : 

Branched chain fatty acid , I-123-betaｭ

methyliodophenylpentadecanoic acid (1-123 

BMIPP) and catecholamine analogue , 1-123 

metaiodobenzylguanidine (1-123 MIBG), are tend 

to show more extensive photopenia than Tl-201 

in ischemic heart disease and cardiomyopathy 5-13). 

We also experienced a patient with myotonic 

dystrophy, who showed a area of decreased 1-123 

MIBG uptake despite normal Tl-201 myocardial 

accumulation in the area 14). We speculated that 1-

123 BMIPP and 1-123 MIBG cardiac imaging may 

be more sensitive than other modalities in 

patients with myotonic dystrophy. Purpose of 

this study was to report our experiences with 

these radiotracers to assess their clinical 

implications 
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Genetic basis of myotonic dystrophy has been 

established recently. The gene encoding a 

protein called myotonin protein kinase 15-16) has 

elongated cytosine-thymine-guanine (CTG) triplet 

repeats. The degree of the CTG-repeat expansion is 

correlated with the increasing severity of the 

disease 15-16). Therefore, we classified the patients 

into mild and severe disease by the CTG repeat 

length in leukocytes 

Methods 

Patients 

There were 18 consecutive patients with 

myotonic dystrophy diagnosed at the authors' 

institution from January 1992 through December 

1995. These eighteen patients constituted a study 

population. There were 6 men and 12 women 

with age range of 34 to 66 years (mean :t SD: 

49 :t 10 years). The diagnosis of myotonic 

dystrophy was made by a neurologist (M. K.) 

with characteristic physical findings including 

percussion myotonia, muscle weakness, and other 

signs and symptoms. 

The patients' profiles are included in Table 1. All 

the patients did not have any symptoms and 

signs of cardiac failure though two-dimensional 

echocardiography revealed mild , generalized 

hypokinesia in 4 patients, and aortic regurgitation in 

1 patient. Non-insulin dependent diabetes mellitus 

(NIDDM) , pseudohypoparathyroidism type 2 

(PHP2) , and gall bladder stone (GBS) , Sjogren 

syndrome (SjS), were complicated in 6, 4, 2, and 1 of 

the patients, respectively. Cardiac pacemaker 

(CPM) was implanted in 1 patient because of 

cardiac syncope. One patient died suddenly 7 

months after the cardiac imaging study. 

All of the radiopharmaceuticals is approved 

for clinical use by the Government of J apan. 

1nformed consent was obtained from all the 

pabents. 

Gene analysis 

Standard Southern blot analysis was utilized to 

investigate the degree of the CTG-triplet repeats as 

described previously 17). Briefly, Genomic DNA of 

10μg was extracted from the peripheral white 

blood cells of the patients and was digested by a 

119ー(67)

restriction enzyme, EcoR I. The digested DNA 

was transferred onto nitrocellulose membranes 

after electrophoresis on 0.7% agarose gel. The 

sample was then hybridized with a P-32-1abeled 

cDNA25 probe. Blots were exposed to X-ray film 

for 1 to 14 days at -80oC. 

Size of the expanded fragment on the blot was 

used to classify the patients with mild and severe 

disease: patients with the fragments smaller or 

equal to 13 kilobases (kb) were classified as mild 

and those with the fragments larger than 13 kb as 

severe disease. 

Radionucljde Imaging protocol 

Thallium-201 (Daiichi Radioisotope Laboratories, 

Tokyo: or Nihon Mediphysics, Takarazuka), 1-123 

BM1PP (Nihon Mediphysics, Takarazuka), and 1-123 

MIBG (Dailchi Radioisotope Laboratories, Tokyo), 

each in a dose of 111 MBq , were injected 

intravenously on separate occasions to each of 

the patients after an overnight abstinence from 

food and their drugs. Cardiac drugs and antiｭ

depressants were not taken by any of them. The 

patients were instructed to keep the abstinence till 

the end of each study except for water. Lugol's 

solution of 1 ml/ day, or potassium iodide of 100 

mg/ day , was administered orally for 5 days 

beginning from 2 days before the injection of 1-123 

BM1PP and 1-123 MIBG. Thallium-201 was 

injected 6 minutes after the start of dipyridamole 

infusion (0.56 mg/kg in 4 minutes) coupled with a 

4-minute handgrip exercise starting from the 

end of the dipyridamole infusion. 1-123 BM1PP 

and 1-123 MIBG were injected at rest. 

Data acquisition of SPET of the heart was 

performed twice, early and delayed, for each of 

the radiopharmaceuticals. The early and delayed 

SPETs were started 15 and 195 minutes after the 

injection of the radiopharmaceuticals. A threeｭ

detector SPET system equipped with lowｭ

energy, general-purpose, parallel-hole collimators 

(Prism 3000, Picker, Cleveland) was employed. A 

photopeal王 was centered on 70 keV with window 

width of 20% for Tl-20l, and 159 keV with 20% 
window width for 1-123. Total of 72 views was 

acquired for 30 seconds/view for Tl-201 and 1-123 

BM1PP, or 45 seconds/view for 1-123 MIBG, on a 

64x64 matrix during a 360-degree rotation in a 
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step-and-shoot fashion. V oxel size was 5.34 mm 

A single-detector SPET system (SNC 510R. 
Shimadzu, Kyoto) equipped with a low-energy, 

parallel-hole, all-purpose collimator was used 

in 3 patients (Case 1, 6, and 11). Data acquisition 

parameters for this camera were the same as 

above except for a 180-degree arc from right 

anterior oblique 450 to left posterior oblique 450 , 

and 32 projection images. 

Additional anterior planar 1-123 MIBG 

scintigrams of the thorax were acquired 5 

minutes before the start of SPET with the same 

imaging system with an imaging matrix of 

256 x 256 (pixel size = 1.3mm) and imaging time of 3 
mlllutes. 

All the three imaging studies were performed 

within 3 weeks except in 3 patients (Table 1, 2 
months in case 8, 12 months in case 4, and 20 

months in case 14). The three patients were 

clinically stable without marked progression of 

their symptoms and signs during the intervals. 

Transverse images were reconstructed by 

filtered (Ramp filter) back projection without 

attenuation correction after Butterworth preｭ

filtering (order 4, cutoff 0.23-0.28 cycle/pixel with 

visual optimization). Short axis, and vertical and 

horizontallong axis views of left ventricles were 

reoriented from stacks of the transverse images 

encompassing the entire heart. 

Data acquisition and image reconstruction, as 

well as image analysis described below, were 

performed on the dedicated computers connected to 

the gamma cameras with the computer programs 

supplied by the camera vendors. 

Image interpretation 

Three nuclear medicine physicians visually 

interpreted the cardiac 3-plane SPET images by 

consensus on 3-grade defect scale (normal, reduced 
uptake, defect) and assigned the photopenias or 

defects to corresponding segments of Figure. 1 

without clinical information except for patients' 

age and gender. The image interpretation 

sessions were separately held for each of 

radiopharmaceuticals without referral to the 

image sets of the other radiopharmaceuticals. 

Two SPET examinations were excluded because 

the physicians judged image quality was so poor to 
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Figure 1. Definition of segments. 

preclude valid image interpretation σable 1). 

Image analysis 

Qualitative image analysis was made only in 

12 patients after excluding the six patients 

complicated with NIDDM because the disease is 

reported to affect 1-123 M1BG washout 18). Bull's eye 

washout rate maps of Tl-201, 1-123 BM1PP and 1-123 

MIBG were created from sets of circumferential 

profiles of early and delayed short axis images 

encompassing the heart except for the apex. Each 

of the circumferential profiles was composed of the 

maximum pixel count in each of the sixty sectors 

created by radial division of a short axis image. 

Washout rates were enumerated by dividing 

differences in the corresponding profile values by 

the values of the early images after physical 

decay correction. Mean washout rates were 

calculated from these values 

Regions of interest (R01s) were placed at the 

upper mediastinum (fixed size rectangular , 6 x 12 

horizontal x vertical pixels) and encircling the 

heart (manually drawn, variable size) on an 

anterior planar 1-123 MIBG scintigrams. H/M 

ratio and washout rate were calculated from 

mean pixel values of the R01s with physical 

decay correction 18). 

Electrocardjography and echocardiography 

Electrocardiography (ECG) and echocardiography 

were performed within 1 week of the start or the 

completion of the cardiac radionuclide studies. 

They were analyzed and interpreted by 

cardiologists in the authors' hospital. Standard 12-

lead electrocardiography was recorded at rest. 

Ambulatory 24-hour electrocardiography was 

recorded continuously on a cassette tape (SM50, 

Fukuda Denshi, Tokyo) followed by computer 
analysis of arrhythmia and ST-T changes. Twoｭ

dimensional echocardiography was performed 
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Table 1. Imaging and clinical profiles of the patients' 

No. of photopenic segments Washout rate, % H/M ratio 
Age SEF Tl BMIPP MIBG SPET Planar Planar 
No. yr G kb E D E D E D Tl BMIPP MIBG MIBG E D 
1 66 F 10.0 4 4 4 7 3 6 55 22 35 29.2 2.56 2.46 
2 34F11.1 334555  25 28 22.9 2.17 2.35 
3 34 M 11.4 10 10 9 11 5 7 43 36 14 21.6 3.19 3.22 
4 45 F 11.4 6 6 4 4 4 5 47 25 9 17 2.51 2.79 
5 40 F 1l.5 3 5 7 7 5 7 58 13 6 4.1 2.60 3.40 
6 56F ll.5778426  53 。 3 12.7 2.29 2.40 
7 57 M 11.5 6 8 7 6 4 4 25 21 17 29.9 2.97 3.15 
8 61 M 11.7 9 9 11 10 7 7 31 8 20 31.9 2.20 2.44 
9 52 F 12.8 7 7 9 4 8 8 61 7 65 28 2.86 2.97 
10 36 F 13.0 10 10 9 12 nd nd 37 15 nd 56 1.85 1.73 
11 54 M 13.2 5 8 7 6 2 5 47 2 8 17.8 2.89 3.04 
12 45 F 14.0 13 10 8 13 4 5 30 25 34 45.5 2.35 1.99 
13 46 M 14.0 2 4 10 10 10 8 20 。 27 36.2 2.72 2.59 
14 58 F 14.6 10 10 4 2 7 8 58 nd 6 29.3 2.63 2.65 
15 57 F 14.8 5 6 11 9 6 7 17 23 29 32.8 1.96 2.04 
16 31 F 15.2 6 7 nd nd 8 2 61 -26 16 19.8 2.69 3.18 
17 54 M 15.4 9 10 10 10 4 3 39 12 27 32.1 3.27 3.02 
18 54 F 15.5 6 7 9 8 6 8 43 10 29 26.9 1.99 2.08 

• G: gender, SEF: size of expanded fragments on Southern blot in kilobases (kb), E: 
early imaging, D: delayed imaging, H/M ratio: heart-to-mediastinum ratio of MIBG, 
RD: segment number showing redistribution on Tl SPECT, ECG: 
electrocardiography, L VEF: Ieft ventricular ejection fraction, nd: no data available 
• CRBBB: complete right bundle branch block, Af: atrial fibrillation, 1A VB or 2 
A VB: r or Ir A V block, LAH: Ieft anterior hemiblock, IVCD: intraventricular 
conduction delay, PVC: premature ventricular contraction, PAC: premature atrial 
contractlOn 
土 AR3:aortic regurgitation grade 3, hypo: global hypokinesia 
明 See text for the abbreviations. 

(SSD 2200 , Aloca , Tokyo) and left ventricular 

ejection fraction (L VEF) was calculated by 

Gibson's method 19). 

Statistical analysis 

The number of segments with photopenia or 

defect was counted. Chi-square test was utilized to 

test differences of abnormality rates on SPET 

and ECG. The frequency of photopenic segments 

including defects was compared by three-way 

analysis of variance (ANOV A) since the number of 

the segments differed among the locations or 

the patients' groups. Factors tested were 

radiopharmaceuticals and timing of imaging. The 

third factor was either disease severity or 

location of photopenia. Fisher's protected least 

significant difference test was applied as a 

multiple comparison test after the ANOV A. 

Differences of the washout rates (TI-201 , 1-123 

BM1PP, 1-123 MIBG , and 1-123 MIBG planar 

images), H/M ratios of 1-123 MIBG (early and 

delayed) , and L VEF were tested between the 

(to be continued) 

mild and severe disease by Mann-Whitney U-test. 

Multivariate discriminant analysis was performed 

setting the washout rates, H/M ratios, and L VEF as 

variables , and setting disease status (mild or 

severe) defined by the size of the expanded 

fragments as standard. 

Two-way ANOVA was used to test the 

concordance rate between SPET findings of the 

two radiopharmaceuticals. Chi-square test was 

utilized to test differences of redistribution, or fill-in, 

rates. Significance level was set to 0.05 (5%) for all 

the statistical tests. 

Results 

The patient profiles and the results of the gene 

analysis are summarized in Table 1. All the 

patients had an abnormally expanded (greater 

than 9.6 kb) fragment containing CTG triplet 

repeats on the Southern blot, which confirmed the 
clinical diagnosis of myotonic dystrophy. 

Photopenic segments were found in all the 
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Table 1 (continued) 

24-hour 
ambulatory Echocardiography土

RD ECGt ECG L VEF wall motion complication 明

CRBBB,Af 186 PVC couplets 0.47 AR3 
normal 223 PVC couplets 0.69 normal NIDDM 
日ormal no arrhythmia 0.61 normal 

1, 2 1AVB no arrhythmia 0.54 normal 
normal 48 PVC couplets, PAC 0.76 normal 
1AVB no arrhythmia 0.68 normal PHP2 

3, 5 1AVB occasional PVC 0.55 mild hypo NIDDM 
4 1AVB not done 0.64 normal 
1AVB 124 PACs 0.85 normal PHP2, SjS 
1AVB no arrhyihmia 0.62 normal NIDDM 
1AVB not done 0.45 mild hypo 

1AVB,LAH 1AVB, PVC 0.46 mild hypo 
IVCD no arrhythmia 0.62 normal PHP2, SD 
1AVB no arrhythmia 0.54 mild hypo NIDDM, GBS 
2AVB.sSS 2AVB.PVC 0.66 normal NIDDM, CPM, GBS 

4 normal no arrhythmia 0.57 normal 
IVCD no arrhythmia 0.58 normal PHP2. GBS 
1AVB no arrhythmia 0.64 normal NIDDM, PHP2 

Table 2. Summary of cardiac radionuclide imaginど

Early Delayed 

Radio- lmagmg lmagmg 

Group pharm** D R N Sum D R N Sum 

All 
Thallium 5 88 141 234 4 99 131 234 
BMIPP 3 107 111 221 10 94 117 221 
孔1IBG 2 69 150 221 1 80 140 221 
Sum 10 264 402 676 15 273 388 676 

Group 1 
(mild dis.) Thallium 4 48 78 130 2 55 73 130 

BMIPP I 59 70 130 3 54 73 130 
MIBG 。 33 84 117 。 44 73 117 
Sum 5 140 232 377 5 153 219 377 

Group 2 
(severe dis.) Thallium l 40 63 104 2 44 58 104 

BMIPP 2 48 41 91 7 40 44 91 
MIBG 2 36 66 104 1 36 67 104 
Sum 5 124 170 299 10 120 169 299 

*n = 18. Values are the number of segments. D: defect, R: reduced accumulation, N: 
normal. Group 1 is composed of the patients with the size of the expanded 
fragments ,,13 and Group 2 > 13kb on Southern blot analysis. 
**Radiopharmaceutical is the only significant factor influencing the frequency [= D 
+ R)/Sum] of photopenia. 

patients with all the radiopharmaceuticals. Resting 

ECG was abnormal in 14 patients, in whom the 

first-degree atrioventricular block was most 

frequent. Ambulatory 24-hour ECG showed no 

arrhythmia in 9 out of 16 patients tested. The 

occurrence of abnormalities in SPET images were 

significantly more frequent than that of ECG 

(p = 0.034) or 24-hour ambulatory ECG (p = 0.016). 

Sudden death occurred 7 month after the 

completion of SPET in case 13, who showed 

photopenic segments on SPET studies but no 

arrhythmia on 24-hour ECG (Table 1). 

Result of the SPET interpretation is shown in 

Table 2. Photopenia was usually mild. Defects 

constituted only 1.5% (10/676 segments) on early 

and 2.2% (15/676) on delayed imaging. The kind of 

the radiopharmaceuticals was signi:ficant factor (p = 

0.0001), but disease severity and image timing 

(early vs. delayed imaging) were not significant 

factors to a妊éct frequencies of photopenia(p = 0.21, 

0.15, respectively). The frequencies of photopenia 

wereO必4(428/部4)in 1-123 BM1PP, 0.419 (392/936) in 
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Delayed imaging 

R N Sum 

20 16 36 
24 46 72 
27 8 36 
20 52 72 
8 9 18 
99 131 234 

D

一0
2
1
0
1
4

Table 3. localization of photopenia' 

Early imaging 

R N Sum 

12 24 36 
27 45 72 
22 10 36 
19 53 72 
8 9 18 
88 141 234 

D

一0
0
4
0
1
5

LV 
location‘事

Ant 
Sep 
Inf-pos 
Lat 
Apex 
Sum 

Radioｭ
pharm'命

Thallium 
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Ant 
Sep 
Inf-pos 
Lat 
Apex 
Sum 

BMIPP 

Ant 0 9 25 34 0 5 29 34 
Sep 0 23 45 68 0 18 50 68 
Inf-pos 1 22 11 34 0 27 7 34 
Lat 0 12 56 68 0 24 44 68 
Apex 1 3 13 17 1 6 10 17 
Sum 2 69 150 221 1 80 140 221 

'n -18. Values are the number of segments. D: defect, R: reduced accumulation, N: normal, 
"Statistically significant two factors affecting the 仕equency [=(D + R)/Sum] of photopenia 
Ant: anter旧r wall, Sep: septum, Inf-Pos: infero-posterior wall, Lat: lateral wall. 

MIBG 

Table 4. Concordance of photopenia' 
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MIBG 
R N 
3 1 
38 41 
28 108 
69 150 

D
一1
1
0
2

Tl 
D 
R 
N 
Sum 

MIBG MIBG 
BMIPP D R N Sum BMIPP D R N Sum 
D 1 113  D 0819  
R 0 48 52 100 R 1 47 37 85 
N 1 14 90 105 N 0 23 91 114 
Sum 2 63 143 208 Sum 1 78 129 208 
'n = 18. Values are the number of segments. D: defect, R: reduced uptake, N: 
normal uptake. No statistical di任erences among the concordance rates. 

(p = 0.001). Overall frequencies of photopenia 

were 0.774 (124/416) in infero-posterior wall, 0.366 

(76/208) in anterior wall, 0.401 (167/416) in septum, 

0.298 (124/416) in lateral wall, and 0.442 (46/104) in 

apex. The infero-posterior wall was the most 

frequent site (p < 0.0001) though there were no 

di任'erences among anterior wall, lateral wall, 

septum, and apex (p > 0.11). 

Concordance of the photopenia is shown Table 4. 

Tl-201 , and 0.344 (304/884) in 1-123 MIBG. The 

frequency was greatest in 1-123 BM1PP followed by 

Tl-201 and 1-123 MIBG in decreasing order of 

frequency (p = 0.012 and p く 0.0001 in comparison 

with Tl-201 , and p < 0.0001 between 1-123 BM1PP 

and 1-123 MIBG, respectively). 

Distribu tion of photopenia within the left 

ventricles is shown in Table 3. The location within 

left ventricles was a statistically significant variable 
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Table 5. Changes in SPET findings during 3-hour interval・

a) Thallium 
Delayed 
D R N 

Early D I 3 1 
R 2 70 16 
N l 26 114 
Sum 4 99 131 

c) MIBG 
Delayed 
D R N 

Early D I 。

R 。 49 20 
N 。 30 120 
Sum 80 140 

" 
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Figure 2. 

Sum 
5 
88 
141 
234 

Sum 
2 
69 
150 
221 

H/M{E) 

b) BMIPP帥
Delayed 
D R N Sum 

Early D 2 。 3 
R 7 64 36 107 
N 2 28 81 111 
Sum 10 94 117 221 

'n = 18. Values are the number of 
segments. D: defect, R: reduced 
uptake, N: normal uptake 
"StatisticaUy more f民quentfill-in than 
other radiotracers. 

HlM(ﾐl 

困 rni!d

困 抑制

中一
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Comparison of image-derived indices between mild and severe disease. 80x plots of the washout rates (A), 
and H/M ratios and LVEF (8) after the exclusion of the patients complicated with diabetes mellitus show that 

there are no significant differences in all indices by Mann-Whitney U-test. 

Mismatched segments were found in 34%(76/221) of 

T I-201 , 33% (74/221) of 1-123 BM1PP, and 

28%(59/208) of 1-123 MffiG in the early imaging, 

while 33%(73/ 221), 35%(78/ 221), and 33%(70/208) in 

the delayed imaging, respectively. There was no 

statistical significance among these rates (p > 0.29) . 

There were all types of mismatches. However, 

the absent accumulation on one radiotracer 

with normal or reduced accumulation on the 

other was seen in less than 4 segments except 

for the 1-123 BM1PP defects with preserved 

accumulation of the others on delayed imaging (9 

segments) . 

Redistribution or fill-in is shown in Table 5. It was 

found in 8.5% (20/234) on TI-201, 17% (38/221) on 1-

123 BM1PP, and 9.5% (211221) on 1-123 MffiG. The 

frequencies of redistribution, or fill-in, were larger in 

1-123 BM1PP than in TI-201 (p = 0.012) and 1-123 

MffiG (p = 0.017), both were tied (p = 0.87). 
The washout rates of TI-201 , 1-123 BM1PP, and 1-

123 MffiG as well as the H/M ratio of 1-123 MffiG 

planar scintigrams were not statistically different 

between the patients with mild and severe 

disease (p > 0.148, Figure 2). 

The calculated multivariate linear discriminant 

function, z, was 

z = o.0796WRTI+0.3187WRBMIPP+ 
0.1196WRMﾆc-0.4777WRM1BCpl-8.5860H/ME-

2.31921H/MD+20.3210L VEF+20.7395 

with negative z value denoting severe disease, 

where W R, H / M , and LVEF are washout rate, 

H/M ratio, and echocardiographic left ventricular 

ejection fraction. Subscripts are the name of the 

radiopharmaceuticals except for E (early ), D 

(delayed), and pl (planar image). The function was 

not statistically significant (p = 0.367). 
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A representative case is illustrated in Figure 3. 

Discussion 

Myotonic dystrophy is now recognized as a 

disease of expanded and unstable cytosineｭ

thymine-guanine (CTG) triplet repeats on a gene 

15.16). Patients with myotonic dystrophy have 

abnormal CTG triplet repeats on untranslated 3' 

portion of the gene on chromosome 19, which is 

coding for myotonin-protein kinase 20). Length of 

the triplet repeat is usually correlated with the 

disease severity, and inversely correlated with 

the time of the disease onset 15.16). The length was 

not directly measured in the study, though it 

could be estimated from the size of the expanded 

fragments on a Southern blot analysis 21 ,22). The 

threshold between small and large triplet repeat is 

700 22), which is equivalent to 13kb by the EcoR 1 

digested Southern blot. Disease severity was 

classified by this threshold of 13 kb in the present 

study, 

Reduced uptake of the radiotracers was noted in 

all the patients. The frequency was statistically 

more greater than that of ECG or 24-hour ECG. 

Thus, radionuclide cardiac imaging may be more 

sensitive, or may detect the abnornrality earlier 

in some patients, than ECG. The photopenia was 

most often seen in 1-123 BM1PP SPET. 1-123 

BM1PP may be the radiopharmaceutical of choice to 

diagnose the myocardial involvement by the 

disease if the photopenias are demonstrated to be 

due to myotonic dystrophy. 
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Figure 3. 

Myotonic dystrophy, 54 year-old man (case 11). (A) 

Delayed T卜201 ， (B) early 123 1 ・ BMIPP SPET, (C) delayed 
123卜MIBG SPET. There were photopenic segments at 

the apex, apical anterior wall , and infero-posterior wall. 
The photopenia was interpreted as more prominent on 

123卜BMIPPthan on 201TI SPET. 

Cause of photopenia was not rigorously 

established in the study. We speculate that 

photopenia may be due to fibrosis and fatty 

infiltration of the myocardium reported in this 

disease3). Regional difference of photopenia may 

reflect regional di妊erence of the fibrosis and fatty 

infiltration. Coronary artery disease is probably 

not a cause of the photopenia, since we did not 

observe photopenia conforming the coronary 

territory. Coronary angiography was not 

performed in this study to exclude coronary 

artery disease. Coronary artery disease was 

complicated in 4 of 12 patients in Nguyen's study 3). 

He did not find any myocardiallesions attributable to 

coronary artery disease even in the four patients, 

while he found fibrosis , fatty infiltration , and 

degeneration in myocardium and conduction system. 

Nuclear medicine has been successful in 

revealing abnormality of myocardium otherwise 

not apparent Washout of 1-123 MIBG is accelerated in 

diabetes mellitus 18,23 ,24) and heart failure 25,26). 

The H/M ratio of 1-123 MIBG is low in these 

conditions 18,23-26). Positron emission tomography 

with F-18-fluorodeoxy glucose also demonstrated 

that glucose phosphorylation in the myocardium of 

myotonic dystrophy decreases with increasing 

length of the repeats 21). Accordingly we excluded 

the patients with NIDDM from the quantitative 

image analysis, and also expected that the image 

and the image-derived indices might be di妊erent

between the patients with mild and severe, or 

shorter and longer CTG triplet repeats. The 
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washout rates. and H/M ratios were not 

significantly di妊'erent between mild and severe 

disease in this series. This may mean that these 

indices do not reflect the disease severity. 

The length of the CTG repeats, however, does 

not always correlate with the disease severity 

15.16). The length of the CTG triplet differs 

between tissues of an individual 22.27). There is 

another possibility that the severity of the cardiac 

involvement could only be gauged by the CTG 

triplet expansion of the myocardial DNA. not by 
leukocytic DNA. 

Serial ECG is reported to be useful for defining 

high risk group for sudden death 28). Correlation of 

prognosis and findings on the radionuclide 

imaging is an important point. However this was 

not investigated in this study. Demonstration of 

the correlation needs follow-up and repeated 

imaging studies. 

There were mismatched myocardial segments 

with normal (or less severe reduction in) Tl-201 

uptake and decreased 1-123 MIBG uptake. The 

mismatched 1-123 MIBG defects could be 

explained by sympathetic denervation. The 

mismatched 1-123 MIBG defect is closely 

correlated with ventricular tachycardia in 

patients with old myocardial infarction 11) and 

arrhythmogenic right ventricular disease 29.30). 

The uptake of 1-123 MIBG is asymmetric in 

patients with recurrent ventricular tachycardia of 

“dinically normal heart" 31). Correlation of arrhythmia 

and inhomogeneous 1-123 MIBG uptake is also 

reported in long QT syndrome 31). Sudden death is 

a leading cause of the death in myotonic 

dystrophy 3), which is probably due to cardiac 

arrhythmia 28). One patient in this series (case 13) 

succumbed suddenly, in whom the mismatch was 

found in lateral wall, basal septum, and inferior 

wall on delayed 1-123 MIBG and TI-20l SPET. 

Correlation of arrhythmia and 1-123 MIBG-Tl-201 

mismatch is suggested in this particular patient 

Other types of mismatches were also found. 

Mismatched 1-123 BM1PP defects may be 

explained by its higher sensitivity for the 

detection of ischemia 6-9). The mismatched Tl-201 

defects may be explained in part by greater 

photon attenuation than 1-123 because about half of 

the mismatched defects were found anterior and 
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infero-posterior wall. However, another half could 

not be explained by the difference of the 

attenuation. One possible explanation is the 

variation in the interpretation. 

One patient did not accumulate 1-123 MIBG in her 

heart (case 10). This is most reasonably explained 

by coexisting diabetes mellitus with neuropathy, 

not by myotonic dystrophy. Cause of the severe 

inhomogeneous 1-123 BM1PP uptake in another 

patient (Case 16) was not elucidated. 

Care must b巴 exerted in interpreting defects in 

the infero-posterior wall and anterior wall. There is 

normal inhomogeneity of 1-123 MIBG distribution 

33.35). Defects in the infero-posterior wall may be 

artifacts due to diaphragmatic attenuation of 

gamma rays. Anterior wall defect on Tl-201 

imaging may be due to attenuation from large 

breasts. High count in the liver attaching or near 

the infero-posterior wall causes artificial defect in 

the infero-posterior wall 36). We visually interpreted 

the images keeping the normal inhomogeneity 

and potential sources of artifacts in mind because 

normal database was not available. This is 

another limitation of this study. 

Multivariate discriminant analysis apparently 

showed that only the indices obtained from 1-123 

MIBG had negative coefficients suggesting 1-123 

MIBG as the most effective radiotracer to 

discriminate severe and mild disease. However, 

this could not be ascertained in the present study 

since the function was not significant. 

Conclusion 

Radionuclide myocardial imaging was invariably 

abnormal in the patients with myotonic dystrophy in 

this series. The prevalence of the abnormality 

was higher than that of ECG suggesting some 

clinical value of the imaging. Photopenia was 

most often seen in the infero-posterior wall. 

The prevalence of photopenia was significantly 

greater on 1-123 BM1PP followed by Tl-20l and 1-

123 MIBG. Washout rates of TI-20l, 1-123 BM1PP, 
and 1-123 MIBG as well as H/M ratio of 1-123 

MIBG were not di妊erent between the patients 

with shorter and longer cytosine-thymine-guanine 

triplet repeats after excluding the patients with 

diabetes mellitus. 
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