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Summary

Forty mildly diabetic men, with a mean age of 49+9.7 years, and without clinical or exercise
electrocardiographic evidence of ischemic cardiac disease, participated in a study consisting of exercise
thallium-201 myocardial scintigraphy and exercise radionuclide ventriculography.

1. Among the 40 patients, 16 (40%,) showed no filling defect (negative cases). Mild defects (mild
cases) and moderate defects (moderate cases) were observed in 12 and 12 cases, respectively.

2. The percent washout ratio was decreased in none of the 16 negative cases, in three of the 12
mild cases, and in 11 of the 12 moderate cases.

3. There were no significant statistical differences in age, duration of diabetes, fasting blood
sugar, HbAlc, serum cholesterol, smoking or blood pressure. Percent of ideal body weight was greater
in moderate cases (121+159%,) compared to negative or mild cases (103 +99%,, 108+9%,) (p<0.01).

4. The percent fractional shortening was decreased in mild cases and in moderate cases (34.6+
6.39%, 32.6+8.49,) compared to negative cases (41.7+4.9%,) (p<0.01). Weissler’s index (PEP/ET) was
higher in moderate cases (0.42+0.09) compared to negative or mild cases (0.35+0.05, 0.36+0.06)
(p<0.05).

5. Left ventricular wall motion was abnormal on echocardiography in none of the 16 negative
cases, in three of the 12 mild cases and in seven of the moderate cases. The site of echocardiographi-
cally abnormal wall motion coincided with the defect area on myocardial scintigraphy in six cases, but
not in four cases.

6. Radionuclide ventriculographic studies statistically showed no significant differences in ejec-
tion fraction (EF), 1/3EF, time to peak ejection (TPE), ejection time (ET), peak ejection rate (PER),
1/3 filling fraction (FF), 1/3 peak filling rate (PFR) and time to peak filling (TPF). The peak filling
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rate (PFR) at rest was significantly lower in mild cases (2.4+0.5 EDV/sec, p<0.025). Although the
PFR at rest in moderate cases was lower than in negative cases (2.9+0.6 EDV/sec, 3.2+0.7 EDV/sec),
no significant difference was shown between them. The rate of increase in cardiac output was significatly
lower in moderate cases compared to mild cases and negative cases (59+289%,, 96+49%, 97319,
p<0.05).

These results suggest that in some diabetics there is myocardial involvement accompanied by left
ventricular dysfunction, even in the early stage without overt clinical or electrocardiographic evidence.
Non-invasive methods including T1-201 scintigraphy, radionuclide ventriculography and echocardio-

graphy are useful in detecting such preclinical myocardial involvement.
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Stress and redistribution ECT images (short axis) of a 54-year-old diabetic man.

A persistent perfusion defect is observed in the posterobasal segments.
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EF (%) =(C1-C2)/Cl x 100
YEF (%) =(C1—C3)/Cl1x 100
1YFF (%) =(C4—-C2)/(C1—C2)x 100
PFR (C/sec) =D2/C1/S1x100
1/;,PFR (C/sec)=D3/C1/S1x100
TPE (msec) =TDI1
TPF (msec) =TD2
ET (msec) =T1
PER (C/sec) =—D1/C1/S1x 100
Fig. 2. Radionuclide angiographic measure-
ments and calculations.

Abbreviations: EF =ejection fraction; FF=filling
fraction; PFR=peak filling rate; TPE=time to peak
ejection rate; TPF=time to peak filling rate; ET=
ejection time; PER =peak ejection rate; S1 =sampling
time.
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Fig. 3. Schematic presentation of predicted left ventricular coronary perfusion area in

ECT images.
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Table 1.

Sites of thallium-201 perfusion defects with or without redistribution

Mild defect (n=12)

Moderate defect (n=12)

RE(—) RE(+) ﬁgﬁffd Towl RE(-) RE(+) RS Totl

Anterior wall 0 0 0 0 1 0 0 1
Septal wall

Anteroseptal 2 2 2 6 4 2 0 6

Posteroseptal 2 0 2 1 0 0 1
Lateral wall

Anterolateral 0 1 0 1 0 0 0 0

Posterolateral 2 0 0 2 0 1 1 2
Posterior wall 1 0 0 1 1 2 0 3
Inferior wall 1 1 0 2 1 1 0 2
Apex 1 2 0 3 1 1 0 2
Total 7 8 2 17 9 7 1 17

Abbreviation: RE=redistribution.

Table 2. Relationship between thallium-201 scintigraphic findings and clinical data (n=40)

Defect(—) Mild defect Moderate defect p value
Cases (n) 16 12 12
Age (years) 48+9 50+13 51+6 NS
Duration (years) 5.1+5.0 29+2.4 3.8+2.5 NS
BP (mmHg) 125+18 127+18 136+20 NS
% of ideal body weight* 103+9 108+9 121+15 p<0.01
FBS (mg/dl) 175445 172453 195+34 NS
HbAlc (%) 8.0x1.6 8.1+1.7 9.1+1.5 NS
T Chol (mg/dl) 209+45 211+51 205+33 NS
TG (mg/dl) 239+141 2154224 169+75 NS
Smoking (cigarettes/day) 21+23 17+15 29+18 NS
Urine protein 1+:1 24+:1 1+:1, 24+:1, 3+4+:1

Optic fundus (Scott)

2°:1, 3°:1 3°:1

Values are means+SD.

Abbreviations: BP=blood pressure; FBS =fasting blood sugar; HbAlc=hemoglobin Alc; T Chol=
total cholesterol; T'G =triglyceride; NS=not significant.
* Body weight / ideal body weight estimated by body height (%).

il CEEEBNIIER Th o fe. 2l LIREOLER
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¥, EEFE 4 HITH - 2. & bIiZ moderate

defect {5 11 FI TR IEEHFZ 2 M DOHT, LERE
EENRE 74, IO PRREIER L F, xR
MEEEK] FlzEblz. EEEESHREICHAL
Twzil, ARGy RO Ky
WadT L7c 22 fFvh, 10 5 © EEREEHRE 2B Y
T DT DD, = DAL & LT TR 9 4,
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Table 3. Relationship between thallium-201 scintigraphic and echocardiographic findings

(n=37)
Defect(—) Mild defect Moderate defect p value

Cases (n)* 15/16 11/12 11/12
%FS 41.7+4.9 34.6+6.3 32.6+8.4 p<0.01
STI 0.35+0.05 0.36+0.06 0.42+0.09 p<0.05
Echo SH(1) SH(1) SH(1)

ASH(2) ASH(1)

Dilated LV(1)

Hyopkinesis(3) Hypokinesis(7)

Values are means+SD.

Abbreviations: FS=fractional shortening; STI=Weissler’s index (PEP/LVET); Echo=echocardiographic find-
ings; SH=symmetrical left ventricular hypertrophy; ASH=asymmetrical left ventricular hypertrophy; LV =Ileft
ventricle. * Echocardiography was performed for 15, 11 and 11 cases, respectively.

Table 4. Relationship between thallium-201 scintigraphic and radionuclide ventriculo-
graphic findings (n=40)

Rest 75 watts

Detetc) M, VO e ey 3G, MR g v
Cases (n) 16 12 12 16 12 12
HR (beats/min) 73 %15 68+11 71+10 NS 127+15 121+19 116+10 NS
BP (mmHg) 130+14 138416 145+27 NS 177+25 182+26 180432 NS
EF (%) 61+14 5449 60+9 NS 67+15 64+9 68+10 NS
1/3 EF (%) 20+6 15+4 16+5 NS 31+9 265 25+8 NS
ET (msec) 301+40 312429 318+31 NS 226+22 252438 245+27 NS
PER (EDV/sec) 3.2+0.9 2.8+0.5 3.240.7 NS 4.8+1.6 4.7+1.0 4.6+0.9 NS
TPE (msec) 150+22 149425 160+21 NS 98+22  94+17 94122 NS
PFR (EDV/sec) 3.2+0.7 2.4+0.5*% 2.9+0.6* p<0.025* 6.84+2.8 56+1.3 6.0+1.2 NS
1/3 PFR 212+68 174450 180+54 NS 224+77 186+50 210+49 NS
1/3 FF (%) 53+18 58+19 49+24 NS 31+9 34+9 30+6 NS
TPF (msec) 168+31 162425 173435 NS 112+27 124+34 131425 NS
CO (%) — — — — 97+31 96 +49 59+28* p<0.05*

Values are means+SD.

Abbreviations: HR=heart rate; BP=blood pressure; EF =ejection fraction; 1/3 EF =ejection fraction during the
first third of systole; ET =ejection time; PER =peak ejection rate; EDV =end-diastelic volume; TPE=time to
peak ejection rate; 1/3 PFR =peak filling rate during the first third of diastole; 1/3 FF=filling fraction during the
first third of diastole; TPF=time to peak filling rate; CO=cardiac output; NS=not significant.

%5 | FIBBER Th 7. LDoa—[HEEick s Thote. BEFIFR L OCEBATEOME R LU
EEEB)RE L LD > v F1C & B R RIBER AL DHEOKIGE, 3SHECAEEZE R D 2 h o
3, 6B TAEE, 46 THEZTRLE . EEBRHRETEBHAR C X v, BHEETR

LT =Ny FIZ X BRER I Table 4 oin< 61+14% (mean+SD) X v 67+15% (p<0.05),
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mild defect BTt 54+9% XY 64+9% (p<
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D, BEREXRD i b - 7z. ;FF, 1;PFR,
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Highole. DAEHEE 75 watts ARTRERIER
< 97+31% &0, mild defect BT 96+49% 1Y
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niehoiens, zhbd 2 gL moderate defect
BTk p<0.05 oFEEXE O ORI 8B
persistent moderate defect #7r L7z 45T -
FREENGER TR epkELRY T, EEEED)
BELHLLTERM» oL

E #®

BIE £ T o FRREOHEE I B3 2058,
HRRoIC X 2REELORE, FHBERGEE X
FEEES BT X SRR, BIOERET
X B4 OB O3 HFIHTOND. FRD
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B L LT, /NBIIREEN~D PAS BiEHE O
FY, DIEEMLE OREREOIREY, EHlEE
DEEOPBES N TH Y, Bl T 5 2%,

MM KT &, BHMENIE ORI
oMb & EE L T o BERE PEHRRAICL B
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P/ NI DD X 3 DML R ER L,
2V AARMLHY v FIREBREERA. %
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LK TH %washout rate [KTFHIALL HZdoh
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by GHELEERL), bry FIAATLE
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Wiz BER e PIc FERZEE BT, Likd-
T, REFRKEBHRTRICE, EBIRELLS OE
FoESER+AIHEENS. BB OR
NS OB, BELEY, EWE
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S (extraction) I X > CTEAEN B, Ex-
traction {3 Nat, K*-ATPase enzyme system
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tropotential gradient iz X v ZEAYICHIRAPI~ &
VZgh s, i washout zHoWTid two-
compartment model AE z HhTE Y, initial
fast clearance ZHIFEER DD Z VY 7 h DIFEK
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% Shapiro 519, Posner %19, Rubler 57
WMENH 5—F, Rynkiewicz 51813, EEHF
22 il okpEtC 54% #% diastolic intervals o & o
B 239 2% systolic intervals D&%, HBAHD
23% TRWEDP BREL R LLLLTWVWS. ¥
AT o WRIBTIEAMEE (IRT) ok
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O BELHBY. IRT iZBL T, Sha-
piro 519 Sanderson 29, Rynkiewicz &1®,
Rubler 5L {1z ZDERE FERKRFICEHIT 5
B B0 OBESILE LTIEXTEY, Sha-
piro X microvascular complication o & EE L
diastolic intervals O¥gEIIMEEEZRTELTY
319,

BRH R i B L Tid, Seneviratne 5203,
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microangiopathy DB & 2 REH T, %FS B X
O EF oK T2 ®»7-. %72 Friedman &223
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LhbiE %FS KT, ERVHMEEREE
EDET2ED, ZhboELERERT ER
RREBEE LV LIZEEE L oz RE 2V E
WMELTWS. BETE, Vered 52 pSE4EgER
RERECBIT AL =V UvFIT X b R,
wigis EF QIEE L EDb Y A, EBHARIZT
EF offvizvnib o, B+ 5 b0»8EEL, &
NDE>S 7k BERE # 275 #]Tix microangio-
pathy BHHIRL VLW SERIOFH L DRFT
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