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Summary

This study demonstrated the clinical significance of reverse redistribution, i.e., a decrease in the
relative T1 activity in the redistribution image compared to that of the stress image after administration
of dipyridamole. Dipyridamole was infused intravenously at a rate of 0.142 mg/kg per min for four min,
and a stress image was obtained 10 min after the injection of two mCi 2'T1. Each patient returned for
redistribution scanning in the identical position three hours after the isotope injection. The myocardial
image of T1 was analyzed by single photon emission computed tomography and its washout rate was
calculated by the segmental ROI method. Myocardial function and the motion of the left ventricular wall
were analyzed by %mTc-RBC-gated cardiac pool imaging. The results were as follows:

1. Reverse redistribution was noted in 27 (21.69%,) of 125 consecutive Tl dipyridamole and re-
distribution myocardial imaging studies.

2. 'The stress image demonstrated normal perfusion (group 1) and reduced perfusion (group 2)
of Tl. Group 1 consisted of 17 patients with diabetes mellitus, supraventricular arrhythmias,
hypertension, and others. Group 2 consisted of 10 patients with subendocardial infarction, diabetes
mellitus, and hypertension, and others.

3. The percentage prevalence of reverse redistribution among patients with supraventricular
arrhythmia was 62.5%, (five of eight patients), with subendocardial infarction 60.09, (three of five),
with hypertension 42.8%, (six of 14), and with diabetes mellitus 40.09, (eight of 20), while in those with
transmyocardial infarction and angina pectoris no reverse redistribution percentage was found.

4. The washout rate of Tl in normal perfusion areas was 44.0+12.8%, the reverse redistribution
of group 1 was 47.4+12.89%,, and of group 2 was 51.2+8.29,. The washout rate of the reverse redistri-
bution of group 2 was significantly greater than that of the normal areas.

5. In gated cardiac pool imaging, patients in group 2 had significantly larger areas showing
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abnormal contraction of the left ventricular wall and significantly lower ejection fraction than did group 1.
6. In the electrocardiogram ST segment depression was noted more frequently in group 2
than group 1. No Q wave was present in the corresponding reverse redistribution area.
7. These results suggest that reverse redistribution might occur in a region with a combination
of scarred and normal myocardium, the metabolically affected myocardium, and an area with relatively
increased myocardial blood flow. The patients in group 2 seem to have the more pathological myocar-

dium than do those in group 1.
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TI-201 washout rate =

stress myocardial activity-delayed myocardial activity

(b)

stress myocardial activity %

Fig. 1. Dipyridamole test protocol used for this study (a) and the formula for calculating

20IT] washout rate (b).

The total dose of dipyridamole is 0.56/kg over 4 min.
SPECT =single photon emission computed tomography.
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Fig. 2. A representative example of the short-axis SPECT images at the level of the

apex and the base.

Each part is sectioned into a septum (1), a posterior wall (2), a lateral wall (3) and an anterior wall
(4). The *°'T1 washout rate is calculated by the segmental ROI method.
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Early image Delayed image

Group 1

normal perfusion reverse redistribution

Group 2

reduced perfusion reverse redistribution

Fig. 3. Schema of reverse redistribution images showing normal (group 1) and reduced
(group 2) perfusion in early (stress) images.
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Fig. 4. Percentage prevalence of reverse redistribution among patients with various
diseases.
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Table 1. Patients with reverse redistribution

Group 1 (n=17)
(Normal perfusion — reverse redistribution)

No. Age/Sex

(yr) Diagnosis

1 63/F Hypertension

2 58/M  Hypertension

3 45/F Hypertension, diabetes mellitus
4 70/M  Hypertension, diabetes mellitus
5 69/M  Diabetes mellitus

6 83/F Diabetes mellitus

7 61/M  Diabetes mellitus

8 77|F Diabetes mellitus

9 67/F PSVT
10 81/M  Transient Af
11 67/F Transient Af, SVPC
12 82/M SVPC

13 83/M SVPC
14 83/M  Dilated cardiomyopathy, Af
15 48/M  Familial hyperlipemia
16 66/M NCA
17 38/M NCA

Group 2 (n=10)
(Reduced perfusion — reverse redistribution)

No. gggl Sex Diagnosis

1 77/|F Myocardial infarction
(subendocardial)

2 70/F Myocardial infarction
(subendocardial)

3 *67|F Myocardial infarction
(subendocardial, transmural)

4 36/F Diabetes mellitus

5 81/M  Diabetes mellitus, Af

6 S53/F Hypertension

7 77|F Hypertension

8 75/F Hypertrophic cardiomyopathy, Af

9 57/M  Dilated cardiomyopathy

10 75/F
* Dipyridamole 10 mg i.v.

Mitral stenosis

Abbreviations:

PSVT =Paroxysmal supraventricular tachycardia;
Af =atrial fibrillation; SVPC =supraventricular
premature contraction; NCA =neurocirculatory
asthenia.
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Fig. 5. Sites of reverse redistribution.

Schemata represent the short-axis images at the level of the apex and the base.
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Fig. 6. 2'T1 washout rate of normal perfusion
areas and reverse redistribution areas of groups
1 and 2.
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Fig. 7. Asynergy analyzed by radionuclide angiography (a) and the asynergic sites vs.
the abnormal 2°'T1 perfusion sites induced by dipyridamole administration (b).

Asynergy is found more frequently in group 2 than in group 1.

Note the asynergic and reverse redistribution sites correspond in 4 of the patients in group 2, and
reverse redistribution in group 2 more frequently is associated with the 20!'T1 perfusion defects (transi-

ent or fixed defect) than in group 1.

ol LBELTWBY., EREMREN b3
B, FEMELICHIRT 5 EEIR I fth O EB
IR & VIREHEL, HENMCOEFEBETEDR
» Tl ERAENEICBEF L 2 Y, washout {3
y, ZORER, Eofitkco TIEEIET L
T, FHELMGBRRVBOONBZLHAL TV B,
LaL, Gewirz 512, Gerry 513381 EER L
FRERAE R 25 Tl 0EE washout H35EMfLiiE
RFLARVW LR, FEElRER cES< Tl #
OB RIMA RV E LT WS, Hecht 514,
WEIAHFRLORREZER L2V ERERL
TWa. SEIOFERTHERRE, LHEFICBWT
WEAMRAE LN & LT, MU/NUEREDIZ
o, DFRHEICRT 2BV EET S Z L 2

EBEH5. LEEMTER BOLEZETHICL
BHRECEEAMMAHERELEDS, chdoEaMN
DFRBIEECEL b, FEE» LKA
BRBEEZ20ERBITLORERDH B Z LR
mahs.

YWEAGRBRSRZOHMG» 6 2 22720, &

2RETHE RIS, DS A A —TmbR
OIEEHBII WP L TR Y, E=EED asynergy

bHAL N Thol. Fi, WHESMUSNSO—BHE
v LERHE Tl X#E2 X )£ A0 28R
bole. FERFPIZTRTEIHBCBE LTV
2, FERE, BWME, OFEE WRicbloT
Hboh, FRBIZ X-Tik, B2 EIFIY
EDITREN EARRETHB LD Exbh 3.

— 315 —



& B, S8

Ejection fraction RV-LV transit time

% p <0.05— ﬁfT —ns—
Group1 - © °
80 Group2 ™" @ 161
o mean
° ISJ
o
10 8§ 14
° L]
PR A H 13
60 o ¢ 124
oo
H " ©
oo cor@ose
50 10 oo
9 00
o R gt
o
40 . 8 o R
o
1 [}
R
o
30 61 o d
oo .
o 5
o
20 o o
3-
(a) (b)

Fig. 8. Ejection fraction (a) and right ventricle-
to-left ventricle transit time (b) in groups 1 and 2.

RV-LV transit time=right ventricle to left ventricle
transit time.
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Fig. 9. ST segment depression (a) and abnormal Q wave (b) of the el_ectrocardiogram in

groups 1 and 2.
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Fig. 10. Possible mechanisms of genesis of
reverse redistribution.

Part (1) represents the region of relatively in-
creased myocardial blood flow or metabolically affected
myocardium which brings a high washout rate of the
201T]. Part (2) represents the region of a combination
of scarred and normal myocardium.
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