Myocardial Damage in Diabetic Patients without
Cardiac Symptoms
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Abbreviations : CAG, coronary arteriography ; Cx, left circumflex artery; DDR, diastolic descent rate: FS,
fractional shortening; HDL, high density lipoprotein; LAD, left anterior descending artery; LVEDD, left
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Fig. 1. Results of ®T1 stress scintigraphy.
Group T, patients with transient defect ;
Group P, patients with persistent defect ;
Group N, patients with negative results.
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Fig. 2. Areas of defect with ®T1 stress scintigraphy.
Left ventricular images are divided into six segments.
The distribution of the areas of defect seemed to be
wel-balanced. [] diffuse, [ anterior, [J] septal, 4 lateral,
[] posterior, [ inferior, & apical.

B

Fig.3. A case representing perfusion defects involving the anterior and lateral wall in early image with ®T1 stress scintigraphy.

A, Vertical long axis; B, Short axis.
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Table 1. Clinical characteristics

i

TEBM3LG, W29 TH D IBRICER R b hich 51,

ERNTTH58.529. %, PRSL.7TEI2. 7%, NEEET. 14115

REEBHHTERIRLL, BR, FELIRBETH 0. BRE
R TRS. 1 L7.74, P#I11.0£12.04, NE10.3+

Group T Group P Group N
No. of patinents 28 15 60
Sex Male 18 9 31
Female 10 6 29
Age (yrs) 58.5%0.1 54.7+12.7 57.1%11.5
Height (cm) 157410 1619 155+9
Body weight (kg) 56.71+6.8 56.0+12.0 55.41+16.8
Duration of diabetes (yrs) 8.1£7.7 11.0+12.0 10.3£8.1
Insulin treatment (%) 35.7 20.0 21.7
Cardio-thoracic ratio (%) 48.3+4.1 46.9+2.8 48.2+7.9
Results are expressed as mean+S.D.
Table 2. Coronary risk factors
Group T Group P Group N
Total cholesterol (mg/dl) 22166 222+%61 205+43
HDL-cholesterol (mg/dl) 42+15 40+11 43+14
Hypertension (%) 60.1 40.0 28.3°
Smoking(%) 50.0 33.3 35.0
Results are expressed as mean+S.D.
Statistical difference between group T and group N: b, p<0.01.
Table 3. Diabetic complications
Group T Group P Group N
Retinopathy Background (%s) 35.7 13.3 41.7
Proliferative (%) 14.3 6.7 3.3
Proteinuria (%) 42.5 26.7 33.3
Nerve conduction velocity (m/sec) 48 .8+4.2 50.3+3.7 50.344.5
Resulta are expressed as mean=+S.D.
Table 4. Treadmill exercise test
Group T Group P Group N
Heart rate R 74.4+19.8 75.511.5 76.8+12.3
(bpm) PE 137.3£19.1 143.7£26.0 148.7£19.1°
Systolic blood pressure R 136.64+25.0 123.8+14.7 124.9+18.9*
(mmHg) PE 175.1£31.1 181.24+32.3 175.1£31.2
Exercise tolerance time (sec) 412+184 4784175 562+180°
Achieved heart rate (%) 85.0%10.1 89.1+8.2 91.3£9.5°
End point
Leg fatigue 11 10 34
Target heart rate 2 2 22
ST depression 11 1 2
Others 4 2 2
Double product (X10% PE 238160 26177 258+58

Results are expressed as mean=+S.D.

Statistical différence between group T and group N: a, p<0.05;
b, p<0.01; ¢, p<0.001. ’

Statistical difference between group T and group P: d, p<0.05;
R, at rest; PE, peak exercise.
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HIBEAE N THES5.7% , PA¥13.3%, NBAL.7%, HEWEM:HEmE
ERTH4.3%, PR6.7%, N#3.3% T 3 BTz
Mot (£3). BAROHMBEE L, THI2.5%, PH
26.7%, N#33.3%, FErh#ROMREEEE L, TH48.81
4.2m/sec, P#50.3+3.7m/sec, NBE50.3+4.5m/sec &\ 3
hb IBUMTEEERIA bR eh -7 (R3). LhL, B
FHARARAE O 7o D FEAT L MR P R LI AE BN, TH#6.7x
3.0bpm, P#9.8+4.6bpm, NH11.5+5.2bpm & TETIL,
PR, NBCELBEECETLTVE (FhFh p<0.05,
p<0.01, X4).
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 p<0.01 —
169 [ P<0.05— T

147

Beats per min

GroupT GroupP GroupN

Fig.4. Beat-to-beat variation during deep breathing.
Results are expressed as mean+S.D. Beat-to-beat
variation in group T was 6.743.0bpm, which was significa-
ntly lower than those in groupP (9.8+4.6bpm, p<0.05)
and group N (11.5+5.2bpm, p<0.01).
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mmHg, NB124.9+18.9mmHg & TEMANEC LESICE
Motz (p<0.05). BAAMEEOLMEILTE 137.3+£19.1
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Fig. 5. Results of treadmill exercise test.

Hatched boxes indicate positive results; Open boxes
indicate negative. Incidence of positive exercise test in
group P was significantly higher than that in groupN

(p<<0.05).
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Fig. 6. Exercise tolerance time. Results are expressed as
mean=£S.D.
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Table 5.

0.01). FBMER D ST EFTOBEL, 0.2mV LLEM 24, 0.1
mV L E0.2mV KA 6 FTH 0, ¥ ST (E FREEIZ6.24
1.6 TH 7.
V. ME— RO O—EFRR

ME— Fil= o —RUITSPNCREAT Lids, SRHTTEEGIZA96
ThHote. b T EBAMOUHY v F2757 1 T—BKK
B R RBE R U2TEI R BHNR, XBROALRE
Dok 2flREBEL L s —RFTRY HBRE L &
6). LEFBEE, FEHRBERIICTRLERETE M-
7o, L LESHERBZ MBS 48.346. lmm, &lE
43.945.5mm, EENMHEHRIBHRE31.245.0mm, Bk
BE27.6£5.0mm EWThLBUEBTEECKTH -1 (th
Zh p<0.05, p<0.01). EEIMEICDWTIL, EEREE
fEERIZBEMER¥36.8£5.3%, MEMRF38.047.8%, ESHERR
HEEVIREMERE T 39.8+5.9mm/sec, F&MEET 40.8+8.5mm/
sec FMEICEINALD »To. EEHBERECOWVTIE, #iEH
HRHE SR 61.4418.9mm/sec, EHERET2.2416.0mm/
sec, EEBEERBHEE IR 72.4118. 4mm/sec, B¥ER
86.7+15.8mm/sec THbH, WTFhBEEBIZEERCELE
BIET LT (FhLh p<0.05, p<0.01, K T).

V. EENRERFTR

BEHREHET - 21TH D “Tl EHAFMLG Y vFs T

Ambulatory ECG monitoring

Treadmill exercise test and
T1-201 stress scintigraphy

Positive Negative
(n=11) (n=38)
Minimal HR (bpm) 53.1+7.3 40.6+8.3°
Maximal HR (bpm) 102.8+10.8 111.1+12.3
No. of patients with ST change 8 1
No. of episodes with ST change 90 3
0— 6 (hr) 15 0
6—12 23 2
12—18 33 1
18—24 24 0

Results are expressed as mean+S.D.

a, p<0.05; b, p<0.01.

Table 6. M-mode echocardiography

T1-201 stress scintigraphy

Positive Negative

(n=27) (n=22)
Septal wall thickness (mm) 10.6x1.6 10.4+2.0
Posterior wall thickness (mm) 10.6+1.9 9.942.0
LV end-diastolic dimension (mm) 48.3+6.1 43.9+5.5
LV end-systolic dimension (mm) 31.2%5.0 27.6£5.0°
Fractional shortening (%) 36.8+5.3 38.5%+7.8
Systolic posterior wall velocity (mm/sec) 39.84+5.9 40.8+8.5
Diastolic descent rate (mm/sec) 61.4:+18.9 72.2+16.0*
‘Diastolic posterior wall velocity —(mm/sec) 72.4+18.4 86.7115.8"

Results are expressed as maen=£S.D.
a, p<0.05; b, p<0.01.
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Table 7. Coronary arteriography

Diastolic posterior wall velocity (mmisec)

Left ventricular diastolic function in patients with and without positive stress scintigraphy.
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Posltive Negative

Results are expressed as

Case Treadmill T1-201 stress scintigraphy CAG LVG
No exercise test Areas of defect RD
1 - posteroinferior - normal normal
2 + anterior - normal normal
3 + diffuse + RCA, LAD, CX normal
4 + posteroinferior + RCA hypokinesis (2, 3)
5 + anteroseptal + RCA, LAD, CX hypokinesis (3)
6 + posteroinferior, apical + normal normal
7 + anterolateral + RCA, LAD, CX hypokinesis (2, 3)
8 + anterior -+ normal normal
9 + diffuse -+ normal normal
10 + - - normal normal
11 + - —_ normal normal
12 + posteroinferior + LAD, CX normal
13 -+ anterior + LAD, CX hypokinesis (3)
14 + diffuse + normal normal
15 + - — normal normal
16 + inferior + normal hypokinesis (3)
17 -+ anterior — normal normal

CAG, coronary arteriography ; Cx, left circumflex artery ;
LAD, left anterior descending artery ; LVG, left ventriculography ;

RCA, right coronary artery; RD, redistribution.

Number in parentheses denotes segment of hypokinesis.
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Abstract

To inVestigate the incidence, involved factors, and clinical significance of painless myocardial ischemia in diabetic
patients, *' Tl stress myocardial scintigraphy (Stress myocardial scan) was performed using single-photon emission computed
tomography in 103 patients with type II diabetes showing no chest symptoms. Clinical findings, treadmill exercise test, and
echocardiograms in patients with a positive finding were compared with those with a negative finding. In addition, coronary
arteriography was performed in 17 patients. The stress myocardial scan revealed positive findings in 43 patients (42%). Of
the 103 patients examined, 28 showed transient defects (Group T), 15 showed persistent defects (Group P), and the other 60
showed normal findings (Group N). Hypertension was more frequently observed in Group T than in Group N. Autonomic
nerve function evaluated by chages in the heart rate during deep breathing was significantly lower in Group T than in Group
P or N. The other clinical findings did not differ among the 3 groups. The treadmill exercise test showed positive findings in
18 patients (64%) in Group T, 4 (27%) in Group P, and 19 (32%) in Group N. The positive rate in the treadmill exercise test
was significantly higher in Group T than in Group N (p<0.05). The exercise tolerance time in Group T was 4121184 se,
which was significantly lower than that in Group N (562 180 sec, p<0.01). ‘Concerning left ventricular function evaluated
by echocardiograms, the diastolic descent rate and left ventricular diastolic posterior wall velocity, indices of diastolic func-
tion, in patients with a positive finding on the stress myocardial scan were significantly lower than those with a negative find-
ing. But the fractional shortening and left ventricular systolic posterior wall velocity, indices of systolic function, were simi-
lar in both groups. Coronary arteriography showed no significant coronary stenosis in 11 of 17. These results suggest that
the incidence of myocardial ischemia is high in diabetic patients even without chest symptoms. In these patients, exercise
tolerance and left ventricular diastolic function might be decreased. In addition, hypertension and impaired autonomic nerve
function may coutribute to the development of cardiac lesions, and factors other than visible coronary lesions also seem to
play a role.




