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Stress test for cardiac image |

+Exercise
ePharmacologic stress

+Coronary vasodilator
+Dipyridamole, ATP, Adenosine

«Inotropic chronotropic augumentation
+Dobutamine, Isoproterenol

+Coronary vasoconstriction
+Ergonovine, Hyperventilation, Acethylcholine

+Atrial pacing
eMental stress
+Cold pressor test

Kanazawa Univ. Nucl Med. J. Taki

Exercise Stress

Preferred stress modality in patients
who can exercise adequately

Contraindication
Aortic stenosis, AAA, TAA, LBBB,
Ventricular paced rhythm

Limited capacity
HF, Left main coronary stenosis,
severe HT, HCM with outflow
obstruction, COPD, poor motivation

Kanazawa Univ. Nucl Med. J. Taki
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Pharmacological stress myocardial
perfusion scintigraphy

1. Tt does not require that the patients be able to

exercise

Soon after myocardial infarction (<5 days)
B-blocking drugs that limit HR response

Peripheral arteriosclerotic vascular disease
Orthopedic problems (arthritis, low back pain, etc.)

History of stroke

Poor exercise capacity, poor motivation to exercise

LBBB (false-positive scan in septum)
Chronic pulmonary disease

2. It can be easily and safely performed

3. It produces near maximal hyperemic response,
obviating the need for maximal exercise stress
Caffeine intake should be withheld for 24 hr before testin,

Kanazawa Univ. Nucl Med. J. Taki

Pharmacological stress agents

T1/2 Dose Time

Cor onary vasodilator mg/Kg/min  min
Dipyridamole 20-30 min ~ 0.142 4
Adenosine <2-10sec  0.12 6

ATP 10-30 sec 0.16 5
Inotropes/chronotropes pg/Ke/min  min
Dobutamine 2 min 5-40 3 x stages

*atropine 0.5-1.0 mg ?g’ t;K :fithn‘-lla]ted

Arbutamine 8 min @ ET Gelvery

Kanazawa Univ. Nucl Med. J. Taki

Adverse effects of
pharmacological stress

Dipyri Adeno ATP Dobu

Chest pain 20 34 35 31
Headache 12 21 12 14
Flushing 3 35 6 14
Dyspnea 3 19 4 13
ECGabn. 12 20 22 50

AV block 7 4
Hypoten. 5 3 1 0
Abdomen 5 15 6

JNC 1994, INM 97:577, 98:582 etc

Kanazawa Univ. Nucl Med. J. Taki
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Myocardial Tracer Uptake |

First-pass EF E max E net at 5 min
(canine) (rat) (rat)
T1-201 82-88 % 0.80 0.60
MIBI 68 % 0.39 0.41
Tetrofosmin 54 % 0.30 030

EF: extraction fraction
E max : maximal tracer extraction
E net : net tracer extraction

Kanazawa Univ. Nucl Med. J. Taki

i b 3 4 5
Myoeardial blood flow (x Normal)
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Myocardial uptake of perfysion tracers
during adenosine or exercise stress
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Kanazawa Univ. Nucl Med. J. Taki

Relation between increase in MIBI retention
and flow reserve by flowire in human

Increase in MIBI retention

Taki, Fujino et al. INM 2001:42:1457-63.
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Myocardial uptake of Tl and Tetrofosmin
during adenosine-induced vasodilation

Count Ratio (Stenosis/Norm)

Glover et al. Circulation 1997;96:2332-8
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LAD stenosis, well counting ——

*##P<(.001 vs Tl
#P<0.001 vs flow
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Myocardial uptake of T1 and **™Tc-MIBI
during adenosine-induced vasodilation

15 LAD stenosis, well counting ——

1 **P=0.001vs Tl
0.81 *P<0.005 vs flow %
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Kanazawa Univ. Nucl Med. J. Taki

Real TI MIBI
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Glover et al. Circulation 1995;91:803-820
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Exercise, Dipyridamole, Adenosine, and
Dobutamine stress tetrofosmin imaging

31 CAD pts, M/F=29/2, 6111 y, 17-previous MI
7 control subjects

Detection of CAD

Exercise  Dypiri Adeno Dobut
Sensitivity (%) 97 84 %4 87
Specificity (%) 86 100 86 100
Accuracy (%) 95 87 92 89

Levine et al. J Nucl Cardiol 1999;6:389-96 Kanazawa Univ. Nucl Med. J. Taki
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Exercise, Dipyridamole, and Adenosine
stress MIBI imaging

10 CAD pts, M/F=10/0, 66 (53-76) y, 5-previous MI
10 control subjects

Results of segmental count analysis
Exercise  Dypiridamole Adenosine

Defect size (%) 42 *+ 19 40 = 18 42 + 25
Stress defect (%) 21 £ 13 19 = 16 21 £ 19
Ischemia (%) 14 + 8 13+9 12+ 12

Santos-ocampo CD et al. J Nucl Cardiol 1994;1:57-94
Kanazawa Univ. Nucl Med. J. Taki

Exercise vs ATP stress with
tetrofosmin (stress-rest protocol)

ATP stress *  Exercise #
CAD patients 44 50
1/2/3 VD, (OMI) 23/12/9, (11) 21/15/14, (35)

All patients

Sensitivity 89 % 77 %

Specificity 86 % 93 %

Accuracy 88 % 85 %
Without OMI

Sensitivity 85 % 84 %

Specificity 86 % 97 %

Accuracy 85 % 92 %

*Takeishi et al. J Nucl Med 1998;39:582-6 #Sullo et al. Bur J Nucl Med 1996;23:648-55
visual analysis quantitative analysis

Kanazawa Univ. Nucl Med. J. Taki

ATP stress and 201T1 |

ATP LERES TOEMBRE

ATPIR 5 = R
0.04 mg/Kg/min 90 %
(n=162)

BREE EDE
76 %

0.12 mg/Kg/min 87 %
(n=184)

83 % 86 %

B AEEER 1 2003; 61:365-370

Kanazawa Univ. Nucl Med. J. Taki
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Pharmacological stress with Exercise
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AJC 2004;94:3D-11D Kanazawa Univ. Nucl Med. J. Taki

Pharmacological stress with Exercise

Hypotension

Chest pain

Crsmer stat®: i
AJC 2004, 94:3D-11D Kanazawa Univ. Nucl Med. J. Taki
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