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Stress Testing and Imaging Protocols for Myocardial Perfusion Studies
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Tl was introduced as a myocardial perfusion imaging agent in the early 1970s, scintigraphic evaluation of
myocardial perfusion for the diagnosis of coronary artery disease is a valuable noninvasive diagnostic imaging
modality. Stress radionuclide myocardial perfusion imaging is widely accepted to have high diagnostic and
prognostic use in the assessment of patients with known or suspected coronary artery disease. With wise use of this
nonivasive imaging technique, more patients are referred for stress perfusion imaging. Until now various protocols for
stress testing and myocardial imaging were developed and used in worldwide. This article presented various protocols
of stress testing and myocardial imaging for clinical use. (Nucl Med Mol Imaging 2009:43(3):179-195)
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Table 1. Characteristics of Stress Ischemic Endpoints

Perfusion

Wall motion

Initial event in the ischemic cascade

Does not require ischemia

Specific indicator of ischemia or ischemic potential

Not significantly affected by loading conditions

Not significantly affected by resting wall motion abnormalities
Not generally affected by conduction abnormalities

Follows induced perfusion abnormality
Requires ischemia

Nonspecific indicator of ischemia

Affected by loading conditions

Affected by resting wall motion abnormalities
Affected by conduction abnormalities

*From Botvinick EH. Med Clin N Amer 1995 and J Nucl Med Technol 2009''®
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Figure 1. This schematic presentation is ischemic cascade from
flow heterogeneity to angina depending on coronary flow (From
Beller GA™).

o7 o3& coronary steal& Z% 223K collateral circula-
tion)oll el&sh= W9 799k A=k (subendocar-
dium) @il A 44 €] 281 (subepicardium) & /71 WA U7}
£ Ao B & Aok 088 coronary steal AL
2 U3 A¥ A 47 ECG wWEkE Fvkele A28Y
o] MAT 4= dom o)A A4 Azte thEd S o
AlafoF gt

YolAre] R FIkdAlleE A R
(exercise stress testing)$} 2F&-5314AH pharmacologic
stress testing) 7} 1o, <FE RsPAAN:E EHIEA
(vasodilators) ¢ /8 F-w 1274524 (synthetic catech-
olamines) & AHS-3tE ASE Uitk Aol 38
Fodel ofdl o] FHIAAE FAl Aldse A%
23} AHcombined stress testing) 7} ¢85 7= 3t}

R3AZA B CADZ} Qi SRl BE ] 2
shaAlel BHe 4ol UwSel drsh 4442 W7t



Table 2. Methods to Test the CoroNary Flow Reserve (CFR)

Direct tests of CFR
(vasodilator stress agents)

indlirect tests of CFR
(exercise/dobutamine)

Seek to provoke flow heterogeneity
Best suited for perfusion endpoint

Seek to provoke ischemia (perfusion or wall motion abnormality)
Fits either perfusion or function ischemic endpoint (must be used with wall

motion endpoint)

Less likely influenced by antianginal drugs
Strongest, most reproducible, tests of CFR

Vary in abifity to gugment flow demands and test CFR
Permit serial function anclysis

*From Botvinick EH. Med Clin N Amer 1995 and J Nucl Med Technol 2009'*"%

S PEE e

= 7} Z%r‘ ;};nu =R

ol 8% the coro~
nary flow reserve; CFR)& #7Fsl=w] ik Rsiaale
o EF7 89 3F Alole BF¥oR Qs uhAy
e ASSE SAA Be FERAS 9 BEE S0
v ASE fasiAg Zopdn) o)igl SA4ES futy
A ] B 77k mE) &Aoo g WAE=Y o]
A< ischemic cascade 27 $tH(Fig. 1), o]#)3t ischemic
cascadet= ¥ o[FolMFE] Alabsto] BEA Q] ALRA
A AF dE NHze ST
segment depression 11‘41 ZFENA £AHo g drAst
t? @714 MPIA F2 5
perfusion endpoint) ¢! 3 3*&%9] vlgAy SUte AES
i} MRIGIA o83l 7% &89 =3 (the functional
ischemic endpoint) €1 4v%¥ #5037} vlwsled 2719
AT Ado] Aol AT Table DM

AR 2R

KahALe] e RI[A = $EREHS dobutamine
< AF T 15 298 Wokshd, €98 35
ARE #Hrlela oA A58 U8R 2k w13
+F Fet9) dobutamineS #F 87 % =7} wE o]
Hol A% BEw] BB Zjle o E}a}mi Bz 8

s
Ave(CFR) < P& ¥rish= v, d38g4
st E B-Abek

4P90T A BERY DR 272
A e oS o) Hek(Table 2.
REPALS Fol BEY DRISCFRIS ksl

’
RE AL T glown, 54

o & Fotek aedAl

s
-

RS
=TT
L
T

Mo

Fi2lo] Aot FATolA LERE Al WRRYAE
o) 83 SFEREE S Utk LAY LEH G

Q-?g}xﬂe o] L3} otE R AAE vlash 5134 kA A
ol A% *‘%7}— A Z Aol7t §
L7 ¥ 2o MPIe| *1 J«* - é ad 13
z %Le%x% a;c}.ml“ ol CAD #AelNE 4%
Aol Hodsts AFHHIM L] 7)Fo] &
Faso] JOER AYPHoR dAE PPNE gH

¢
¢
il
o

o
L
1‘5
vy
iy

k]

>-i
J&ﬂ'om&i&r

1

o

é«,

o wja) WehhsHEe) A8 ofs) W Y W
2718 Holi= £ENE WAIA olad AHE wal
102 guA vk IHDE RejAle] Age sJREe
% o8} 1A HagAl AR $5L & ¢ b BE
AN EERAIL FUALE T, S
T, AR Fol) 12T B} A

i L
QIgk AlA A ?SPHI “ﬂ’ﬁr o &

SR il

r’

1. $=383 AAHExercise stress testing)

2% ek AR 158, B FE5
=,
E=E4

A RS M AEE AAE PalAE

i
;‘N

+

k)

[¢]
AsHE 84 F 23S FE S Ao dE A
A7 A 8r (age-adjusted  maximal  predicted  heart

rate) 9 86% ©}2}H]ol 7HEd BT FAA 1A R A
giEc) 558 F MPL gAtol A oFEH-ato nisl) 7hat
ZAe) A ¢ B9 fEHRE o 91 é‘o o 5
3};}1:_ z};aq 0151r 1;4*7 o j 1

segment deviation)-& X9 Aol = . 2
o= 2 gAY Wk opa), $ER3} ECGolA) #aty
+ ST-segment depressione Rol& A% AAMA 918 %7t
s} 2709l rjol Al 40% of L_-E ~?~T°o“§ g

-2
2{4{
rl
=
L‘sl
O
.CL
5]
-%
m
')
&S
JZ
2!,
ot
mlo

wE uj

5T 6}7} =7 ok wﬂ:{— 1% 2ES
Hiol 91 9 HY e A ALE ¢ % ‘3’
A7) S ASaEEE SR

1
E9st AAel 4850 N5

Table 37 Table 401 A

181



Seong-Min Kim. Stress Testing and Imaging Protocols for Myocardial Perfusion Studies

Table 3. Indications for an Exercise Stress Test

1.

Detection of obstructive coronary artery disease (CAD) in the following:
(@) Patients with an intermediate pretest probability of CAD based on age, gender. and symptoms.
(b) Patients with high-risk factors for CAD (e.g., diabetes mellitus, peripheral or cerebral vascular disease).

. Risk stratification of post-myocardial infarction patients before discharge (submaximal test at 4-6 days) and early (symptom-limited

at 14-21 days) or late (symptom-imited at 3-6 weeks) after discharge.

. Risk strafification of patients with chronic stable CAD info a low-risk category that can be managed medically or into a high-risk

category that should be considered for coronary revascularization.

. Risk stratification of low-fisk acute coronary syndrome patients (without active ischemia and/or heart failure 6-12 hours after

presentation) and of intermediate-risk acute coronary syndrome patients 1-3 days after presentation (without active ischemia
and/or heart failure symptoms).

. Risk stratification before noncardiac surgery in patients with known CAD or those with high-risk factors for CAD. .
. To evaluate the efficacy of therapeutic interventions (anfi-ischemic diug therapy or coronary revascularization) and in tracking

subsequent risk based on serial changes in myocardial perfusion in patients with known CAD.

*From Henzlova MJ, ASNC imaging guideline 20092"

Table 4. Contraindications for Exercise Stress Testing

Absolute contraindication

1. High-risk unstable angina. (However, patients with chest pain syndromes at presentation, who are ctherwise stoble and
pain-free, can undergo exercise stress testing.)

. Decompensated or inadeguately controlled congestive heart failure.

. Uncontrolled hypertension (blood pressure >200/110 mm Hg).

. Uncontrolled cardiac arhythmias (causing symptoms or hemodynamic compromise).

. Severe symptomatic aortic stenosis.

. Acute pulmonary embolism.

. Acute myocarditis or pericarditis.

. Acute aortic dissection.

. Severe pulmonary hypertension.

10. Acute myocardial infarction (<4 days).

11. Acutely ill for any reason.

OO~ NN

Relative contraindication

. Known leff main coronary artery stenosis.

. Moderate aortic stenosis.

. Hypertrophic obstructive cardiomyopathy or other forms of outflow tract obstruction.

. Significant tachyarrhythmias or bradyarrhythmios.

. High-degree atrioventricular (AV) block.

. Electrolyte abnormalities.

. Mental or physical impairment leading to inability to exercise adequately.

. If combined with imaging. patients with complete left bundle branch block (LBBB), permanent pacemakers, and ventricular
pre-excitation (Wolff-Parkinson -White syndrome) should preferentially undergo pharmacologic vasodilator stress fest (not
dobutamine stress test).

OO O WN —

*From Henzlova MJ, ASNC imaging guideline 2009*"
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Table 5. Details of the Four Most Commonly Used Exercise Protocols (Treadmill)

Protocol Stage Speed(MPH) Grade(%) Duration METs

Bruce R&R 12 0 - 19
1 1.7 10 3.00 46
2 2.5 12 3:.00 70
3 34 14 3:.00 10.1
4 42 16 3:.00 12.9
5 5 18 3:.00 15.0
6 55 20 3:.00 16.9
7 6.0 22 3:00 19.1

Naughton R&R 1.0 0 — 1.8
1 1.0 0 2:00 1.8
2 2.0 0 2:00 2.5
3 2.0 3.5 2:00 3.4
4 2.0 7 2:00 44
5 2.0 10.5 2:.00 53
6 2.0 14 2:00 6.3
7 2.0 17.5 2:.00 7.3

Cornell R&R 7 0 — 2.3
1 1.7 0 2:00 2.3
2 1.7 5 2:00 3.5
3 1.7 10 2:.00 4.6
4 2.1 1 2:.00 58
5 2.5 12 2:00 70
6 3.0 13 2:.00 8.6
7 34 14 2:00 10.1
8 3.8 15 2:00 1.6
9 42 16 2:00 12.9
10 46 17 2:00 14.0
11 5.0 18 2:00 16.0

Modified Bruce R&R 1.2 0 — ' 1.9
1 1.7 0 3.00 2.3
2 1.7 5 3.00 3.5
3 17 10 3.00 46
4 2.5 12 3:.00 7.0
5 3.4 14 3.00 10.1
6 42 16 3.00 129
7 50 18 3:.00 15.0
8 55 20 3:.00 16.9
9 6.0 22 3:00 19.1
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Table 6. Indications for Early Termination of Exercise

. Moderate-to-severe angina pectoris.

. Marked dyspnea or fatigue.

. Ataxia, dizziness, or near-syncope.

. Signs of poor perfusion (cyanosis and pailor).

. Patient”’s request to terminate the test.

. Excessive ST-segment depression (>2 mm).

. ST elevation (>1 mm) in leads without diagnostic @ waves

(except for leads V1 or aVR).

8. Sustained supraventricular or ventricular tachycardia.

9. Development of LBBB or infraventricular conduction delay
that cannot be distinguished from ventricular tachycardia.

10. Drop in systolic blood pressure of >10 mm Hg from baseline,
despite an increase in workload, when accompanied by
other evidence of ischemia.

11. Hypertensive response (systolic blood pressure >250 mm Hg
and/or diastolic pressure >115 mmHg).

12. Technical difficulties in monitoring the electrocardiogram or

systolic blood pressure.

NOOT N WN —

*From Henzlova MJ, ASNC imaging guideline 2009°”
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Table 7. Confouders of Exercise ECG Interpretation

Resting ST-segment depression <1 mm

Left bundle branch block

Right bundle branch block
(precludes inferpretation of ST-segment changes in leads V1-3)

Left ventricular hypertrophy

Digoxin

Beta blocers or calcium channel blocker (inadeguate hear rate
response fo exercise)

Other medications (nitrates, antihypertensive agents, anti-
arrythmic agents)

Preexcitation (Wolf-Parkinson-White syndrome)

Ventricular paced rthythm

*From Satran A Nuclear Cardiology: Practical Applications™
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Figure 2. Potfential ST-segment changes during exercise. A.
Normal. B. Upsloping ST-segment depression that returns fo
baseline within 0.08 sec (arrow). C. Persistent upsloping
ST-segment depression. D. Horizontal ST-segment depression. E.
Down sloping ST-segment depression. F. ST-segment elevation,
(From Tavel and Safran A7)
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Table 8. Physical, Chemical and Clinical Characteristics of Current Pharmacologic Stress Agents

Agent
Characteristic Dipyridamole Adenosine Doubutamine
Source Synthetic Natural Synthetic
FDA aproved for stress testing Yes Yes No
Mechanism Tests CFR Teats CFR True ischemic stress
Action on CFR Indirect Direct Indirect
Preparation Simple Simple Complicated (requires
frained nurse)
Dosage mg/kg mg/kg mg/kg
Infusion Timed pump Timed/isolated Pump titration

Agent duration (half-ife)

(may be hand fitrated)
Prolonged (~90 min)

Intravenous line fails during infusion Preblematic
Variable infusion rate Tolerable
Stress-test duration ~10-12 min
Supervision and quality control Modest

Patient tolerance High
Complications/ side effects Bronchospasm/heart block
Sympton duration Usually brief
Safety Like exercise test
Safety with baseline dipyridomole  Preserved
Antidote Aminophylline
Speed of reversal Minutes
Diagnostic indicator Perfusion
Prognostic value High

Sensifivity with caffeine Reduced
Sensitivity with B-blocker Reduced?
Prognosis with B-blocker Enhanced?

infravenous source
Very short (12 §)

(requires trained nurse)
Short (2/4 min)

Redo Problematic
Infolerable Intolerable
~4-8 min ~20-30 min
High High

High Moderate

Bronchospasm/heart block
Brief
Like exercise test

Ischemia/arrhythmia hypotension
May be prolonged

Less than exercise test

(only apply to selected patients)

Reduced Preserved
Discontfinue B-blocker

Seconds Minutes

Perfusion Perfusion/wall motion
High Modest

Reduced Unchanged
Reduced? Recuced

Enhanced? reduced

*From Botvinick EH. Med Clin N Amer 1995 and J Nucl Med Technol 2009"'®
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Figure 4. Mechanism of adenosine production transport,
receptor activation, and metabolism. Adenocsine is synthesized
intracellulorty and leaves the cells to act on surface membrane
receptors. Dipyridomole blocks adenosine re-entry into the cell,
increasing extracellular adenosine that can bind to the receptors
(From Verani MS And Travain MI%%),

Table 9. Indications of Adenosine Stress

REST

STRESS

blood flow 100 100 300 100
(ml/min/100g)

refative 100%  100% 100%  33%
concentration

Figure 5. Schematic presentation of rest and stress myocardial
blood flow. At rest, non-flow-limiting stress doses not alter
regional perfusion and the representative image appears
homogeneous. With vasodilator stress, limited flow reserve limits
regional perfusion and creates a defect on the resulting image.
(From Bom HS, CNUH)

1. Inability to perform adequate exercise due to noncardiac physical limitations (pulmonary, peripheral vascular, musculoskeletal, or
mental conditions) or due to lack of motivation. Of note, as with exercise festing, anti-ischemic cardiac medications (including
b-blockers, nitrates, and calcium antagonists) have been reported to decrease the diagnostic accuracy of vasodilator stress festing.

2. Baseline electrocardiographic (ECG) abnommalities: LBBB, ventricular pre-excitation (Wolff-Parkinson-White syndrome), and

permanent ventricular pacing.

. Falsely positive imaging results are much less frequent with adenosine (approximately 10%) as compared fo stress imaging with

exercise (approximately 50%).

3. Risk stratification of clinically stable patients into fow and high-risk groups very early after acute myocardial infarction (C1 day) or
following presentation to the emergency department with a presumptive acute coronary syndrome.

*From Henzlova MJ, ASNC imaging guideline 2009%"

Table 10. Contraindications for Adenosine Stress Testing

1. Asthmatic patients with ongoing wheezing should not undergo adencsine stress testing. (However, it has been reported that patients
with adequately controlled asthma can undergo an adenosine stress test and can have pre-treatment with two puffs of albuterol
or a comparable inhaler. Bronchospasm is listed as an absolute contraindication in the package insert.)

. Systolic blood pressure <90 mm Hg.

. Known hypersensitivity 1o adenosine.

oo N O A WN

. Second- or third-degree AV block without a pacemaker or sick sinus syndrome.

. Recent use of dipyridamole, dipyridamole-containing medications (e.g.. Aggrenox).
. Methyl xanthines such as aminophylline caffeine or theobromine block the effect of adenosine and should be held for ot least 12
hours prior to the fest. Pentoxifyline (Trental) does not appear 1o block the effects of adenosine.

. Unstable acute myocardial infarction or acute coronary syndrome.
. Profound sinus bradycardia (heart rafes<40/min). : Relative contraindication

*From Henzlova MJ, ASNC imaging guideline 20092"
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IRF Aolol 2 AT IR FAG AP o) F
o FE Zol7} WASER MPIE o] & g
- Ath(Fig. 5).

A5 |75 BREgA P

A, o8 AW EE ¥ ToE 4 HAEI 5L 8
A 2= AL w1 o] ®H(Table 9). Z2&v}h
wheezing©] 9+ A48} hlgh-degree AV block, A8
St 283 methylxanthines®| A S B-23}= Aol = ALL
g 4 gloH(Table 10), 18 7Z$E= %5323} dobu-
tamine -3t AAME AAIS AV sinus bradycardlat
el whel FAEYA BIHANE AA T 5 ok

AAR AAF A 8AIZE o) F4soF 31, methyl-
xanthines#| A (aminophylline) &} 7}#191 g6 S FE (A3
T)E AT ol FAFHor dr) HA ALY AL

wheezing & HAM & HJsof it

Adenosine stress testing

6-minute protocol (standard protocol) : Adenosines
140 pg/kg/ min®] £EZ 657 Fuw A, F9 =
7k 3ol BAM O oRES Foidith e BalgAAE A
A} #9% ECG monitoring3} A4 28 5 ECGY &
@ 123 AvbEaE 7158k she, Sade] Ay A
32k high-degree AV block 0] #E=E A7k BAIG]
o] AN FES F TUE AHE F@
FFeH(Table 11).

4-minute protocol : Adenosine-d 140 pg/kg/min®] %
EE AR A9 FAtHA, FY ST 28 WA ek
EL T3 OKeefe, et al. ©] 19953 P'TIS o] &5}
FZZ Aets v O 72 G-minute protocol® B w ] H
2§63 A sols ztelrt fllew, 20078 American
Society of Nuclear Cardiology®l Al image guideline®l ]
protocol & 14 a5H

3-minute protocol: Adenosines 140 ug/kg/mine] &
T2 387 Qs F9 T2 15800 WA ook
F€ Fogth ¥ Z3 6-minute protocol o Vs B4
o] A717F o AA BEF U Ademosine® oFelA =&
€ HEY maximal vasodilation® 84246 seconds (23-155

seconds) | FH F BB-L 145467 seconds (54-310

&}37 adenosin

seconds) oot o150 2 Mol AP eloRE FH 23
123 5% 28 AL adenosined] F¢o) L= A

A =

Table 11. Indications for Early Termination of Adenosine Infusion

1. Severe hypotension (systolic blood pressure <80 mm Hg).

2. Development of symptomatic, persistent second-degree or
complete heart block.

3. Wheezing.

4. Severe chest pain associated with ST depression of 2 mm or
greater.

5. Signs of poor perfusion (pallor, cyanosis, and cold skin).
6. Technical problems with the monitoring equipment.
7. Patient’s request to stop.

*From Henzlova MJ, ASNC imaging guideline 2009%”

Dipyridamole stress testing

Dipyridamole g 0142 mg/kg/min®] $E=2 487 A3
3] A9 FAQ% maximum vasodilationol] ©)ZH WA 9
T, o —rg}ﬁ/\}ﬂ 4 Ax F95 ECG
monitoring® A2 7 8 $ ECG, ¢ AutsaE 7]
E3fe] 3}, adenosined} 7ol Fge] AstAY AESE,
high-degree AV block 5°] #ZEW A7t #AIgle] v
A o) okE S R g3l Y dipyridamole U2 A4 187 O
A 3= Ao] £t} Dipyridamoles &-8-A]71o] Z17] “H—r
oA (HA 10-30%7F DAY 7A) FU TG F T4l 4
8} } ischemic ECG changes”} & 7% aminophylline
(120- 250 mg)= 3-587F FYsHHEA 2 % sfof gt

X O
FES

2) Synthetic Cathecolaming: Dobutamine
Dobutamine 2% A=< &< 7)1 7HA< beta-
agonist24  FHak  FASHA
positive chronotrophic and inotrophic effectsE %3 A
o] A8 FE F/HA G M E BRI FrEE
£ o)Al AFEES FEIFA N FHEH It e
He} s

k2287 Al A adenosine} diphyridamole
FAAE AHE3he A7 oA gt

58t AAE 3k Xshe A
AV A 9 A3
st

Dobutamines 5 ug/kg/min &%, 3%-7ke] AHuE9le
A1ZE0 7 10 ug/kg/min 3%, 20 pg/ke/min 3%, 30 ug/kg
/min 3%, 2213 Ao ARE 40 pg/kg/min®] 22 3
B2 AR SEstd A% FAsih dFoME 10
ug/kg/ming A&t §FOR FYI/|E I, f-5Fetet
7ol Ex Ayt AREA A 7o AHEr(age-
adjusted maximal predicted heart rate) 2] 85% o] € o
744 Fdgo) Aol 239 40 pg/kg/ming Fo g Fo

©_

T By Ao ReskA] 92 79 atropine 1 mg

adrenergic receptor
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o3} chronotrophic effects® 748}8}H 90% o] =}
AX HASA FE Akl =Hant BE 4t
ZEaAY A 838 Fo s 1283F 2 oE
= ¥93%t}, Dobutamine ¥} 3 ventricular tachycardia
1} ST-segment depression®] WA S 7% WA oJorE S
8t dobutamine F+Y& 7] 83} Dobutamine
Fo] Z ASE ventricular tachycardial} atrial fibrila-
tion dobutamine ¢ F& F QoA 18A g
739 beta-blockersE =of s}

3) Combined pharmacologic vasodilatror and exercise
protocols

Combined pharmacologic and low-level exercise pro-
tocols (©]3} combined protocol)-< 199437} 199513 £ ol
Al adenosine bicycleS o] 23t XL B y3lYchi?
Combined protocol 3-8+ At ©E3lA] £ale 3
oA A3 E B71e} functional capacityE 718 4= 9l
I, adenosine T2 WS oJ 7] FRHEo] Arel Wi
7t s QbdsiA Aldg 4 Yok¥ 0 mar opyal &
SHIE FUreHH 7 Ao WAl o) okEe] FAA 28
O % ANEEE FF 2 2ZH heart-to-liver activity ratio?}
t F7ksted MPI 949 Fel ¥ 933 myocardial

stunning & LAY $ Qo BT §83 HApYo|rp W

32} A9 Combined protocolS TS A5 A] 5235}
A AREE = Qi

1. Bradycardiat} hypotension©] = gk=be] 29 d#
A Fojd EFEIE FUslE YRR A%
bradycardia®} hypotensione] AsiA= 9PAAE =9 £+
9ot 183 left bundle branch block®)\} right ventri-
cular pacemakers FAE A28 resting bradycardiath
conduction disease”} = 7F-F- A ol ¥ W Eo
combined protocols& A8 8H= Zo] © S 184D

2. ol-el FAFGA MPI W vlZA34 MPI AAH &5
5ol AAME 3 AT EFHE AR o ZI3E AU
Q’X}%oﬂ }\‘1 :]7_3:] ﬂ_q‘43,44,53.54)

3. E5F Aukpel RESA] 2 202 JAEE IE
T AAH Ak A F£FY o), L5507 A% Auks
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4. o17 FHIHA F-alhAlolA Ad Rargo]l YPH

o 41.43,44,5556)
73

5. B3 AlM%e) BEEK] 2 A0R dlauE daE
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Z A AR 2558 HrPF 28 79 (9, exertional

symptoms).
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A B A AL AL o), gl 3 2 Y &
A2 i 12A1Z o) Faeth 53], A, 2}, 2,
AldlA Bfisls S8 52 5EH3] Fodor dth
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SEeh

Combination of Low-Level Exercise with Adenosine
Infusion
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nosine FY AMFORRE 28 Fo| FAlL, +E&
adenosine &4 $5 ¥ 187 o Algsich oA ¥E
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Figure 6. Among various protocols for Sl imaging, major seven protocols are presented (From

Satran A%,
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e AFAET H7id F2 ARRHZ ok H2o) dual
isotope protocole] Azt Wol AREEHA 1 o]-g-o] Frts}
2 ek P'T9) AL potassium  analogue® Na-K-
ATPase pump® QI8 AZWE FE55% = Fo T A
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1) Standard (traditional) protocol
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Figure 7. Typical “™Tc-tfracers imaging protocols are presented (From Satran A%,

Table 12. Indications and Contraindications for Dobutamine Stress Testing

Indications

1. Dobutamine is a secondary pharmacologic stressor that is recommended only in patients who cannot undergo Qxercise
stress and who also have contraindications fo pharmacologic vasodilator stressors (mainly bronchospastic dirway dlsgose).
2. Dobutamine perfusion imaging has not been studied as extensively as adenosine or dipyridamole perfusion imaging in the

evaluation and prognostication of patients with CAD.

Contraindications

. Recent (\1 week) myocardial infarction.
. Unstable angina.

. Severe aortic stenosis.

. Prior history of ventricular tachycardia,

OO NOOT AN WN

. Hemodynamically significant left ventricular outflow tract obstruction.
. Atrial tachyarrhythmias with uncontrolled ventricular response.
. Uncontrolled hypertension (blood pressure >200/110 mm Hg).

. Patients with aortic dissection or large cortic aneurysm.
. Patients who are on b-blockers where the heart rate and inotropic responses to dobutamine will be attenuated.

*From Henzlova MJ, ASNC imaging guideline 2009*"
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Table 13. Time Intervals between Each Studies in Myocardial Perfusion Imaging

P e-sestamibi P e-tetrofsmin 1201

Between injection and imaging

Rest 45-60 min 30-45 min 15 min

Stress

- Exercise 15-20 min 10-15 min 10-15 min

- Pharmacological 60 min 45 min 5-10 min
Between imaging in one-day protocol

Stress - Rest 2-4 hr 2-4 hr 24 hr

Rest - Stress >2 hr >2 hr -

*From Kim SM. Kor J Nucl Med Mol Imaging 2005%”
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1) Simultaneous acquisition Rest DMistress *™Tctracer
dual isotope imaging protocol
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Eo3la 23aAF & P Te-tracers (25-30 mCi) & Els
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2) Separate acquisition Rest *'Tl/stress ®™Te—tracer dual
isotope imaging protocol
FA7101 ML (30 mCi) & 3T 108 F FA7] o

e Ay, T°]’7\j)‘]'§‘ A EEA P Te-tracers (25-30

mCi) & -s}oq T*sm ¥de derhFig. 8-2). 2A7
ool BALE T Slev, £ et Al gl
£ Q0% ool m} 2 S Ak =8 T Gl

ML o] MAE e EH% o1 (29%) EAFA =
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cl. Redistibution *'Tl/stress  *®™Tc-tracer dual isotope
imaging protocol
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