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Summary

To evaluate myocardial involvement in diabetes mellitus, we studied 39 patients with negative
double-Master’s test and without hypertension by exercise thallium-201 (T1-201) myocardial scinti-
graphy using a bicycle ergometer.

Among the 39 patients, 12 (30.8%) showed filling defects in the scintigrams (positive cases),
including eight with stress-induced defects and four with fixed defects.

The positive cases had higher scores of diabetic complications (3.6£2.4 vs 2.1+1.8; p<0.05)
and longer durations of diabetes as compared with those of the negative cases. The frequency of
insulin therapy was also greater in the positive cases.

Eleven patients (5 positive and 6 negative cases) who underwent cardiac catheterization had no
significant stenotic lesions of their coronary arteries. However, all of the positive cases showed ab-
normal wall motion, mainly hypokinesis, by left ventriculography (LVG).

The abnormalities of the LVG corresponded to the findings of the scintigrams (i.e. filling de-
fects and decrease in washout ratios by circumferential profile analysis).

These results suggest that in some diabetics myocardial involvement exists in the early stage
without overt cardiac disease and exercise T1-201 scintigraphy is useful in detecting pre-clinical
cardiomyopathy. Cardiomyopathy in diabetics seems to be due to disturbances of the myocardial
microcirculation.
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Fig. 1. Protocol for exercise T1-201 scintigraphy by bicycle ergometer.
Abbreviations: Sub Max. Exercise=submaximal exercise; B.P.=blood pressure; ECG =electro-

cardiogram. *: recordings were made.
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Fig. 2. Schema and example of circumferential profile analysis.
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Table 1. Score of diabetic complications

Retinopathy
Scott
0 0
1 I~II
2 II1 or Photocoagulation
3 =1V or Blindness
Nephropathy
Proteinuria Renal function
0 (=) (Normal)
1 (+~++) or (Mild dysfunction)
2 (+~++) and (Mild dysfunction)
3 (=3 g/day) or (Renal failure)
Neuropathy
Symptom Reflex, vibration, MCV & SCV
0 (=) (Normal)
1 (+) and/or (Mild decrease)
2 . (+) and (Severe decrease)

Autonomic neuropathy
Orthostatic hypotension, impotence, neurogenic bladder, etc.
0 (=)
1 (+)

MCYV or SCV =peripheral motor or sensory nerve conduction velocity.

Table 2. ECG findings and clinical data of 15 patients with T1-201 filling defect at rest

Case Age Sex ECG findings Retinopathy (Scott) Duration (yrs) Treatment
1 26 M WNL 0 9 Insulin
2 30 F WNL 0 8 Insulin
3 31 M WNL \% 14 Insulin
4 40 M WNL 0 4 Drug
5 43 M WNL 0 6 Diet
6 46 M WNL Ia 8 Insulin
7 48 F WNL v 18 Insulin
8 51 M WNL II1 15 Diet
9 52 M WNL 111 20 Insulin

10 64 M WNL \Y% 17 Insulin
1 67 F WNL I 13 Insulin
12 74 M WNL v 8 Insulin
13 74 F WNL 111 3 Insulin
14 74 F I°A-V block 0 20 Diet

15 78 M LVH 0 10 Drug

M=male; F=female; WNL=within normal limits; LVH=left ventricular hypertrophy.
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Delayed images

Fig. 3. TI-201 exercise scintigrams of a patient with perfusion defects.
Filling defects (arrow) are shown in early and delayed images (Case 1).

LAO=]left anterior oblique view.

Table 3. Comparison of positive and negative

cases

Filling defects Number Age (years)
Male 8 43.9+13.9
Positive cases Female 4 41.84+15.4
Total 12 43.2+13.8
Male 17 49.3+ 5.3
Negative cases Female 10 36.8+12.3

Total 27

44.6+10.4

Thirty-nine patients were subjected to exercise scin-
tigraphy. Twelve of them were positive cases who
had T1-201 filling defects.

N RS L= D
ofc. L, DMk, MU, MR, = x
T v — )Vl B L O ZE NGB 10k, TEER 2
&iw 7 m -7z (Table 4).

—7, AMPOFMES T 2 -2 —lconTIIE
WEERO T, WL bIASORAM & T2
L#z 5hi- (Table 5).
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Table 4. Clinical data: Comparison of positive and negative cases

Positive cases

Negative cases

(n=12) (n=27)
Duration (years) 10.7+5.8 10.0+7.2
>10 years n=7(58.3%) n=11(40.7%)
Score 3.6+2.4* 2.1+1.8
Insulin n=_8(66.7%) n=10(37.0%)
Treatment Drug 4 6
Diet 0 11
CTR (%) 46.6+5.1 44.9+4.4
Syst.BP  (mmHg) 129+5 121+15
Obesity (%) 102+16 104+16
T. Chol (mg/dl) 216 +41 189+41
FBS (mg/dl) 163+57 152452

The positive cases have a higher score of diabetic complication than the negative cases (p<0.05).
Duration=duration of diabetes ; Score=score of diabetic complication ; CTR = cardiothoracic ratio ;
Syst. BP=systolic blood pressure; T. chol=total cholesterol ; FBS =fasting blood sugar.

* p<0.05

Table 5. Comparison of exercise performance in positive and negative cases during ergo-

meter exercise

Filling defects Duration (min) %HR Max. syst. BP (mmHg) Double product (x102)
Positive cases 7.1 69.4 187 233
(n=12) +1.3 +10.3 +19 +39
Negative cases 7.1 73.0 187 247
(n=27) +1.3 +11.0 +26 +56
(n.s.) (n.s.) (n.s.) (n.s.)

Duration=duration of exercise ; %HR =observed maximal heart rate / predicted maximal heart rate
(Ellestad’s) ; Max. syst. BP=maximal systolic blood pressure.
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K, FlolMEEk (CDOIETE2RTHNRD - 7223,
ZhoDREBEIHEBEEL LICED b, BHEHIcK
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Table 6. Clinical and cardiac catheterization data

Filling defects

Clinical data

Cardlac cathetenzanon

Duration Treatment Score EDVI EF CI EDP Coronary
(yrs) (ml/MZ) (%) (ml/mm/Mz) (mmHg) stenosis

Positive cases

1. 67y M 5 Drug 2 147 46 2.3 6 LAD, RCA :25%

2. 35y M 16 Insulin 3 131 61 3.6 15 (=)

3. 26y M 9 Insulin 1 61 78 2.9 6 (=)

4. 48y F 18 Insulin 6 91 70 3.2 7 (=)

5. 37y F 5 Insulin 5 76 69 3.4 13 LCX: 25%
Negative cases

1. 58y M 15 Diet 1 72 84 2.5 7 RCA: 259%

2. 55y M 4 Diet 1 127 87 4.9 5 (=)

3. 48y M 10 Diet 2 115 78 2.3 9 =)

4. 43y M 6 Diet 0 109 64 4.5 8 (=)

5. 41y F 6 Insulin 4 70 74 3.5 19 LAD: 25%

6. 27y F 8 Insulin 3 82 82 4.1 15 (=)

All patients have no significant stenosis of coronary arteries.

Duration=duration of diabetes; Score=score of diabetic complications; EDVI=end-diastolic volume index;
EF =ejection fraction; CI=cardiac index; EDP=end-diastolic pressure; M=male; F=female; LAD =left an-
terior descending artery ; RCA=right coronary artery; LCX=left circumflex artery.
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Table 7. Relationship between left ventriculography and TI-201 scintigraphy

Left ventriculography

201'T|.Scintigraphy

No. Findings Abnormality

Areas Assess-

Review Computer-Analysis

Early Delayed Early

Washout
ment defects  defects curve curve
LAO 60° LAO 60°
1 Moderate hypokinesis Whole H Antero- LAD| Whole]
(Anterior) septal RCA| (LAD])
2 Mild hypokinesis E)Xhole' ) # Anterior “” (=) RCA| LCX|
nterior
LAO 60°
3 Mild hypokinesis Anterior + Inferior (=) n.p. Whole |
Inferior (RCA])
0 60° L o
4 Mild hypokinesis Apex =+ Antero- A * AO * n.p. n.p.
5  Abnormal motion Anterior + Anterior N n.p. n.p.
at early diastole (-)

The TI1-201 scintigrams are interpreted using visual and quantitative criteria.
LAO=left anterior oblique view; LAT=Ilateral view; LAD =area of left anterior descending artery; RCA
=area of right coronary artery; LCX=area of left circumflex artery; Whole=whole area; n.p.=not particular.
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