
MOBITZ&TYPE&II&

•  Constant+PR+interval+in+a+group+



3rd&&DEGREE&BLOCK&

•  Complete&failure&of&conducDon&between&atria&

and&ventricles&

•  Complete& independence& of& atria& and&

ventricular&contracDons&

•  P&waves&bear&no&relaDon&with&QRS&complexes&

•  Usually&proceed&with&faster&rate&



AV&BLOCK&SUMMURY&
•  1st++DEGREE+AV+BLOCK+
All&P&waves&conducted&with&prolonged&PR&

•  2nd+DEGREE+AV+BLOCK+
Some&P&waves&not&conducted&

Mobitz&type&I&:&Progressive&PR&prolongaDon&

Mobitz&type&II&:&Constant&PR&interval&

•  3rd+DEGREE+AV+BLOCK+
No&P&waves&conducted&

&



BUNDLE&BRANCH&BLOCK&

• Right+bundle+branch+block+

• Le}+bundle+branch+block+



COMPLETE&RBBB&

•  QRS+ prolonga1on+ (≥&
0.12s)&

•  Slurred+ S& wave& in&
lead& V6& and/or& rSR&
paIern&in&lead&V1&

•  Overall&posi1ve+QRS+
complex& in+ lead+ V1+
(a+must)&



RBBB&



COMPLETE&LBBB&

•  QRS+ prolonga1on+ (≥&
0.12s)&

•  Broad+ R& waves& in&
lead+ I& and& V6& with&
no+Q+waves&

•  Broad&S&waves&in&the&
septal&leads&



LBBB&



HYPERKALAEMIA&

•  P o t a s s i u m&

concentraDon& rises&

above&5.5;6.5&mmol/

L&

•  C l a s s i c & t a l l ,&

s y m m e t r i c a l l y&

narrow&and&peaked&T&

waves&



HYPOKALEMIA&

•  Serum& potassium& <&

2.7&mmol/L&

•  Broad,&flat&T&waves&
•  ST&depression&
•  Q T & i n t e r v a l&

prolongaDon&



ACUTE&CORONARY&SYNDROME&



STEMI&



STEMI&



STEMI&



STEMI&



STEMI&

•  Normal&Q&wave&



STEMI&



STEMI&

•  Viable&myocardium&



STEMI&

ECG+ ONSET+ RESOLUTION+

HYPERACUTE&T&WAVE&
CHANGES&

<&5&MINUTES& HOURS&

ST&ELEVATION& <&20&MINUTES& HOURS&TO&3&DAYS&

TERMINAL&PORTION&QRS&
CHANGES&

HOURS& HOURS&

Q&WAVE&FORMATION& 9&HOURS&TO&2&DAYS& PERMANENT&

T&WAVE&INVERSION& VARIABLE& WEEKS&



STEMI&LOCALISATION&



NSTEMI/UNSTABLE&ANGINA&



NSTEMI/UNSTABLE&ANGINA&

•  T&INVERSION&



NSTEMI/UNSTABLE&ANGINA&

•  ST&SEGMENT&DEPRESSION&AND&T&INVERSION&



NSTEMI/UNSTABLE&ANGINA&



SUMMARY&

COMPLETE+OCCLUSION+
(STEMI)+

PARTIAL+OCCLUSION+
(NSTEMI)+

ST&ELEVATION& ST&DEPRESSION&

Q&WAVES& T&INVERSION&

NO&Q&WAVES&

FULL&THICKNESS&MI& NON&Q&WAVE&MI&

Q&WAVE&MI& PARTIAL&THICKNESS&MI&

TRANSMURAL&MI& SUBENDOCARDIAL&MI&



Cardiac+scan+

Radionuclide+
ventriculography+

Myocardial+perfusion+
imaging+(MPI)+

Infarct+avid+

Metabolic&&

Neuronal++

Single&photon&

PET&

MUGA& First&pass&

PET&

Tetrofosmin&&

Sestamibi&&

Thallium&&

Teboroxime&&

NOET&

Planar&&

O15&

Rb82&

N13&

Pyrophosphate& AnDmyosin&& Glucarate&&

FDG&

FaIy&acid&

MIBG&
C11phenylephrine&

C11epinephrine&

C11hydroxyephdrine&

Tc;99m&labeled&

Tc;99m&DTPA&

Tc;99m&
&pertechnitate&

Tc;99m&RBC&
Tc;99m&serum&
Human&albumin&



Chemical,+physical+&+
pharmacokine1c+

Thalium=201+ Tc=99m+Sestamibi+
(+Cardiolite+)+

Tc=99m+Tetrofosmin+
(+Myoview+)+

Chemical& Element&caDon& Isonitrile&caDon& Diphosphine&caDon&

PreparaDon&& cyclotron& Generator/kit& Generator/kit&

Mode&of&decay& Electron&capture& Isomeric&transiDon& Isomeric&transiDon&

Half&life& 73&H& 6&H& 6&H&

Principle&emissions& Mercury&x&rays&
69;83KeV&

Gamma&rays&140KeV& Gamma&rays&140KeV&

Mechanism&of&uptake& AcDve&transport& Passive&diffusion& Passive&diffusion&

Myocyte&localizaDon& Cytosol&& Mitochondria&& Mitochondria&&

RedistribuDon&& Yes&& No&& No&&

ExtracDon&fracDon& 85%& 60%& 50%&

Percent&cardiac&uptake& 3%& 1.5%& 1.2%&

Body&clearance& Renal&& HepaDc&& HepaDc&&

Highest&radiaDon&
absorbed&dose&

Kidney&
(&rads/3mCi&)&

Colon&
(&rads/30mCi&)&&

Gallbladder&
(&rads/30mCi&)&&

Imaging&Dme&
Stress&

Rest&
&

&
10&min&

3;4&hrs&

&
15;30&min&

30;90&min&

&
5;15&min&

30&min&











WHAT&IS&REDISTRIBUTION?&&



REDISTRIBUTION&

•  Only&occurs&with&Tl&201&
•  Is&misnomer&

•  Tl&201&exits&the&myocardium&more&slowly&from&

ischemic&segments&

•  In&delayed&imaging,&more&rapid&exit&of&Tl&201&

from&normal&segments&result&in&equilibrium&

among&normal&and&ischemic&segment&







WHAT&IS&STUNNED&MYOCARDIUM?&



STUNNED&MYOCARDIUM&

•  Myocardium& with& persistent& contracDle&

dysfuncDon& despite& restoraDon& of& perfusion&

amer&ischemia&

•  Improves&with&Dme&

•  Normal&by&perfusion&imaging&

•  Absence& of& ventricular& contracDon& on& wall&
moDon&studies&

•  Increased&uptake&by&FDG&&



WHAT&IS&HIBERNATING&

MYOCARDIUM?&



HIBERNATING&MYOCARDIUM&

•  Chronically& & ischemic&myocardium&that& is& sDll&

viable&

•  Appears&cold&on&immediate&Tl&201&imaging&

•  Absence& of& ventricular& contracDon& on& wall&
moDon&studies&&

•  Increased& uptake& of& FDG& compared& to&

perfusion&imaging&

•  Improved&perfusion&on&reinjecDon&of&Tl&201&



Normal&scan&

Stress&(top)&and&rest&(boIom)&MPI&images&from&normal&male&subject&



ISCHEMIC&MYOCARDIUM&IMAGES?&



ISCHEMIC&MYOCARDIUM&

•  Reduced&Tl&201&myocardial&uptake&&on&post&

stress&images&

•  Improves&uptake&on&the&rest&images&



Apical&ischemia&

Stress&(top)&and&rest&(boIom)&MPI&images&from&a&subject&with&apical&
ischemia.&



SCAR&IMAGES&?&



SCAR&

•  Reduced&Tl&201&myocardial&uptake&post&stress&

images&

•  Reduced&uptake&on&the&rest&images&



Antero;apical&infarct&

Stress&(top)&and&rest&(boIom)&MPI&images&from&a&paDent&with&prior&
extensive&antero;apical&MI&and&no&residual&ischemia.&



MYOCARDIAL&IMAGING&
RADIOPHARMACEUTICAL+ DOSE+(+mCi+)+ IMAGING+TECHNIQUE+ TYPE+OF+STUDY+

²⁰¹Tl&Cl& 2;3& Planar&or&SPECT& Perfusion&&

Tc&99m&sestaMIBI& 10;30& Planar&or&SPECT& Perfusion&&

Tc&99m&teboroxime& 15;30& Planar&or&SPECT& Perfusion&&

Tc&99m&PYP& 10;15& Planar&& Infarct&&

¹¹¹In&labeled&anDmyosin&
anDbody&

2;3& Planar&& Infarct&&

⁸²RbCl& 60& PET& Perfusion&&

¹³NH₃& 15;20& PET& Perfusion&&

¹⁸F;FDG& 5;10& PET& Metabolism&&



Sensitivity & Specificity&

++

 

 Sensitivity Specificity 
Myocardial 
Perfusion Scan 
 

 
93% 

 
88% 

Stress 
Echocardiography 
 

 
81% 

 
82% 

Exercise Stress  
Test 
 

 
68% 

 
77% 

 



INDICATIONS&FOR&MYOCARDIAL&

PERFUSION&SCAN&
•  DetecDon&of&CAD&
•  Assessment& of& & severity& of& myocardial& ischemia& or&
infarcDon&

•  Assessment&of&myocardial&viability&

•  EvaluaDon& for& candidate& of& coronary& bypass& or&
angioplasty&

•  Clinical&indicaDon&of&MI,&chest&pain&and&SOB&

•  ↑&CPK,LDH,&+ve&troponin&and&myoglobin&

•  DetecDon&&of&viable/hibernaDng&myocardial&Dssue&

•  EvaluaDon&of&angioplasty/bypass&surgery&&
•  EvaluaDon&of&prognosis&&



CONTRAINDICATIONS&FOR&

MYOCARDIAL&PERFUSION&

•  Chest&pain&
•  Ventricular&arrhythmia&at&rest&

•  Very&high&BP&
•  Allergy&to&pharmacological&stress&drugs&

•  Third&degree&heart&block&
•  Severe&valvular&disease&(&aorDc&valve&stenosis&)&&



Selection of Stress Technique 

++

 
 
 
Mean hyperemic flow 
  Mean resting flow 
 
 
 
 X 4 
 
 
 X 3 
 
 
 
 X 2 
 
 
 
 X 1 
 
 
 
 
 % diameter narrowing 

Resting blood flow 

Treadmill exercise 

Dobutamine 

Dypiridamole/ Adenosine 

Coronary flow disturbance vs diameter narrowing 

50 100 

Diff. btw. 
sternotic 
& non-
stenotic 
counts. 



STRESS&PROTOCOLS&

1.  PHYSICAL&EXERCISE&
2.  PHARMACOLOGICAL&&STRESS&



STRESS&TESTING&INDICATIONS&

•  Diagnosis&of&CAD&
•  EvaluaDon&of&CAD,&locaDon&and&extent&of&ischemia&

•  Determine&the&cause&for&change&in&symptom&paIern&in&
paDents&with&known&CAD&

•  Evaluate&the&effecDveness&of&medical&therapy&

•  Risk&straDficaDon&post&myocardial&infarcDon&

•  Pre&operaDve&evaluaDon&for&major&non&cardiac&surgery&
in&paDent&with&known&CAD&

•  Assessment&amer&angioplasty&or&bypass&

•  Guide&to&rehabilitaDon&therapy&



STRESS&TESTING&CONTRAINDICATIONS&

•  Acute&MI&

•  Unstable&angina&
•  Severe&tachyarrhythmias&and&bradyarrhythmias&

•  Uncontrolled&symptomaDc&heart&failure&

•  CriDcal&aorDc&stenosis&
•  Acute&aorDc&dissecDon&
•  Pulmonary&embolism&

•  Poorly&controlled&HPT&



INDICATIONS&FOR&TERMINATING&A&

STRESS&TEST&
•  PaDent’s&request&
•  Inability& to& conDnue& due& to& faDgue,& dyspnea,& or&
faintness&

•  Moderate&to&severe&chest&pain&

•  Dizziness,&near&syncope&
•  Pallor&&
•  Ventricular&tachycardia&
•  Atrial&fibrillaDon&
•  Third&degree&heart&block&&
•  ST&segment&depression&>&3&mm&

•  Increased&SBP&>&240&mmHg&or&DBP&>&120&mmHg&



Myoview&counseling&

Stop&medicaDons:&
% At&the&appointment&date&:&&

1.  Aspirin&
2.  OHA/insulin&

% 2&days&prior&:&
1.  Neulin&(theophylline)&
2.  Beta&blockers&
3.  Viagra&

% 3&days&prior&:&
1.  Nitrates/trimetazidine&





CARDIAC&STRESS&TEST&:&EXERCISE&AND&

PHARMACOLOGY&

•  LEG&EXERCISE&
•  Treadmill&&

•  Bicycle&ergometer&

•  PHARMACOLOGIC&STRESS&

•  Dipyridamole&

•  Adenosine&
•  Dobutamine&&

&

&



STRESS&PROTOCOLS&

1.  PHYSICAL+EXERCISE+
2.  PHARMACOLOGICAL&&STRESS&



PHYSICAL&EXERCISE&

•  Treadmill&or&bicycle&

•  ECG&10;12&lead&used&
•  Run&baseline&ECG&
•  Start&exercise&
•  Monitor& HR,& BP,& ECG& changes& Dll& target& HR& is&

achieved&>&85%&of&(&220;AGE&)&

•  Radiotracer&is&injected&when&target&HR&is&reached&
•  Maintain&exercise&for&1&minute&







STRESS&PROTOCOLS&

1.  PHYSICAL&EXERCISE&

2.  PHARMACOLOGICAL++
STRESS+



PHARMACOLOGICAL&STRESS&

1.  ADENOSINE&
2.  DOBUTAMINE&

3.  DIPYRIDAMOLE&















Dobutamine&

&

✔β&adrenergic&agonist&

✔SyntheDc&catecholamine&

✔β1&affinity&

✔Short&plasma&half&life&

✔Cause&ionotrophic/chronotrophic&effect&due&

to&high&O2&demand&cause&by&artery&stenosis&

✔Infusion&rate&(40;50&υg/kg/min)&

&

&



Dobutamine&&

✔Can&be&used&in&asthma&paDents&

&

✔Side&effect:&

$ Supraventricular&and&ventricular&arrhythmia&

$ PalpitaDon&
$ SOB&
$ GI&symptom&

$ Chest&pain&
&



Dobutamine&&

✔ContraindicaDons:&

# ST&depression&
# Ventricular&tachycardia&
# Systolic&BP&>&220&mmHg&







Adenosine++ Dypiridamole++ Dobutamine++

Mechanism&of&
acDon&

Direct&& Indirect&& Indirect&&

Half&life& <&10&s& 30&–&60&min& 2&min&

Onset&of&acDon& Seconds&& 2&min& 1&–&2&min&

PaDents&with&side&
effect&requiring&

medical&
intervenDon&

0.6%& 16%& NA&



ADVERSE&EFFECTS:&ADENOSINE&AND&

DIPYRIDAMOLE&
ADVERSE+EFFECT+ ADENOSINE+(+%+)+ DIPYRIDAMOLE+(+%+)+

Flushing&& 37& 3&

Dyspnea&& 35& 3&

Chest&pain& 25& 20&

GI&symptoms& 15& 6&

Headache&& 14& 12&

Dizziness&& 9& 12&

A;V&block& 8& 2&

ST&wave&changes& 6& 8&

Arrhythmia&& 3& 5&

Hypotension&& 2& 5&

Bronchospasm&& 0.1& 0.15&

MI& 0.0001& 0.05&

Death&& 0& 0.5&



ARTIFACTS&FOR&MPI&&

•  PaDent&moDon&

•  Diaphragm&in&men&and&breast&in&female&cause&
aIenuaDon&arDfacts&

•  Medallion,&necklaces,&pacemaker&or&metallic&
buIon&

•  Lem&arm&of&the&paDent,&lying&on&the&side&may&
cause&unwanted&aIenuaDon&

•  Gallbladder&with&sestaMIBI&&may&cause&
problems&&&



Breast&aIenuaDon&effect&

Stress&(top)&and&rest&(boIom)&MPI&images&from&a&female&subject&
showing&a&reducDon&in&counts&anteriorly&in&both&stress&and&rest&

images.&
&























ReporDng&MPI&























































PET&Cardiac&



















Concerning&the&blood&supply&of&the&

normal&heart&&

1.  The&right&coronary&artery&supplies&the&AV&
node&

2.  The&anterior&intraventricular&artery&is&a&
branch&of&RCA&

3.  Arise&from&the&inferior&aspect&of&the&aorDc&
arch&

4.  The&circumflex&artery&is&a&branch&of&the&LCA&&

5.  The&great&cardiac&vein&drains&the&territory&
supplied&by&the&RCA&&

&



Concerning&the&blood&supply&of&the&

normal&heart&&

1.  The&right&coronary&artery&supplies&the&AV&node&
2.  The&anterior&intraventricular&artery&is&a&branch&

of&RCA&

3.  Arise&from&the&inferior&aspect&of&the&aorDc&arch&

4.  The&circumflex&artery&is&a&branch&of&the&LCA&&

5.  The&great&cardiac&vein&drains&the&territory&
supplied&by&the&RCA&&

TFFTF&

&



FOLLOWING&ARE&INDICATIONS&OF&

GATED&BLOOD&POOL&STUDY&

1.  Measuring&right&ventricular&ejecDon&fracDon&

2.  QuanDfying&shunts&
3.  Cardiotoxic&&drugs&
4.  Extent&of&infarct&
5.  Myocardial&reserve&



FOLLOWING&ARE&INDICATIONS&OF&

GATED&BLOOD&POOL&STUDY&

1.  Measuring&right&ventricular&ejecDon&fracDon&

2.  QuanDfying&shunts&
3.  Cardiotoxic&&drugs&
4.  Extent&of&infarct&
5.  Myocardial&reserve&

FFTFT&



IMAGING&OF&INFARCT&

1.  Tc& pyrophosphate& is& the& infarct& avid& imaging&
procedure&of&choice&

2.  Pyrophosphate&uptake&is&taken&more&around&the&
infarct&than&in&the&infarct&

3.  Myosin& monoclonal& anDbody& is& useful& only& in&
imaged&within&2;3&days&amer&administraDon&

4.  Pyrophosphate&is&taken&up&by&bone&
5.  Images& are& acquired& amer& 48& hours& in& myosin&

anDbody&&



IMAGING&OF&INFARCT&

1.  Tc& pyrophosphate& is& the& infarct& avid& imaging&
procedure&of&choice&

2.  Pyrophosphate&uptake&is&taken&more&around&the&
infarct&than&in&the&infarct&

3.  Myosin& monoclonal& anDbody& is& useful& only& in&
imaged&within&2;3&days&amer&administraDon&

4.  Pyrophosphate&is&taken&up&by&bone&
5.  Images& are& acquired& amer& 48& hours& in& myosin&

anDbody&&

FTFTF&



CONTRAINDICATION&FOR&

MYOCARDIAL&PERFUSION&IMAGING&

(&EXERSICE&&STRESS&)&

1.  Sinus&bradycardia&
2.  Third&degree&heart&block&
3.  Ventricular&arrhythmias&

4.  AorDc&stenosis&
5.  Unstable&angina&&



CONTRAINDICATION&FOR&

MYOCARDIAL&PERFUSION&IMAGING&

(&EXERSICE&&STRESS&)&

1.  Sinus&bradycardia&
2.  Third&degree&heart&block&
3.  Ventricular&arrhythmias&

4.  AorDc&stenosis&
5.  Unstable&angina&&
FTTTT&



MYOCARDIAL&PERFUSION&IMAGING&

1.  Bulls& eye& maps& are& used& to& predict& the&
prognosis&of&infarct&

2.  Stress& images& are& acquired& 30;60&mins& amer&
injecDon&

3.  GTN& is& administered& when& acquiring& rest&
images&

4.  Rest&images&are&acquired&far&later&than&stress&
images&

5.  InjecDon&is&done&at&maximum&stress&&



MYOCARDIAL&PERFUSION&IMAGING&

1.  Bulls&eye&maps&are&used&to&predict&the&prognosis&
of&infarct&

2.  Stress& images& are& acquired& 30;60& mins& amer&
injecDon&

3.  GTN&is&administered&when&acquiring&rest&images&

4.  Rest& images& are& acquired& far& later& than& stress&
images&

5.  InjecDon&is&done&at&maximum&stress&&

TTTTT&



STRESS&IN&MYOCARDIAL&PERFUSION&

IMAGING&&

1.  Dipyridamole&is&the&stress&agent&of&choice&

2.  Systolic& pressure& less& than& 100mm& is&

contraindicaDon&for&adenosine&

3.  The&aim&of&stress&is&to&decrease&the&coronary&

arterial&flow&

4.  Adrenaline& is& the& anDdote& to& adenosine&
complicaDon&

5.  Asthma&is&a&contraindicaDon&to&adenosine&



STRESS&IN&MYOCARDIAL&PERFUSION&

IMAGING&&

1.  Dipyridamole&is&the&stress&agent&of&choice&

2.  Systolic& pressure& less& than& 100mm& is&
contraindicaDon&for&adenosine&

3.  The& aim& of& stress& is& to& decrease& the& coronary&
arterial&flow&

4.  Adrenaline& is& the& anDdote& to& adenosine&
complicaDon&

5.  Asthma&is&a&contraindicaDon&to&adenosine&

FTFFT&



CARDIAC&SCINTIGRAPHY&

1.  LAO&best&for&lem&ventricle&
2.  RAO&30&best&for&right&ventricle&
3.  For&assessing&RV&ejecDon& fracDon,& inject& the&

Dght&bolus&

4.  For& shunt& quanDficaDon,& inject& over& 3&
seconds&

5.  First&pass&takes&&15&seconds&
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3.  For&assessing&RV&ejecDon& fracDon,& inject& the&

Dght&bolus&

4.  For& shunt& quanDficaDon,& inject& over& 3&
seconds&

5.  First&pass&takes&&15&seconds&
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CARDIAC&SCINTIGRAPHY&

1.  MIBI&is&more&prone&for&liver&uptake&

2.  Tetrofosmin&is&easier&to&prepare&than&MIBI&

3.  Stannous& pyrophosphate& and& pertechnate&&
are&mixed&before&administraDng&in&vein&

4.  MUGA&scan&are&beIer&than&LIST&studies&

5.  AcquisiDon&begins&with&R&wave&of&each&cycle&



CARDIAC&SCINTIGRAPHY&
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THALLIUM&201&

1.  Decays&by&electron&capture&to&Tl&203&
2.  Mainly& produce& gamma& photon& of& 135& and&

167&keV&

3.  Amer&IV&administraDon&15%&is&localized&in&the&

myocardium&

4.  All& the& thallium& ions& enter& the&myocytes& by&

the&sodium&potassium&ATPase&pump&

5.  ExtracDon&of&thallium&is&reduced&in&acidosis&



THALLIUM&201&

1.  Decays&by&electron&capture&to&Tl&203&
2.  Mainly&produce&gamma&photon&of&135&and&167&

keV&

3.  Amer& IV& administraDon& 15%& is& localized& in& the&
myocardium&

4.  All& the&thallium& ions&enter& the&myocytes&by&the&
sodium&potassium&ATPase&pump&

5.  ExtracDon&of&thallium&is&reduced&in&acidosis&

FFFFF&



FEATURES&OF&HIBERNATING&

MYOCARDIUM&

1.  Reversible&&
2.  FDG& PET& is& the& standard& for& assessing&

myocardial&viability&

3.  Adverse&cardiac&events& in& these&paDents&are&
higher&if&treated&with&revascularizaDon&

4.  Decreased&uptake&in&FDG&
5.  Decreased&perfusion&in&thallium&scans&



FEATURES&OF&HIBERNATING&

MYOCARDIUM&

1.  Reversible&&
2.  FDG& PET& is& the& standard& for& assessing&

myocardial&viability&

3.  Adverse&cardiac&events& in& these&paDents&are&
higher&if&treated&with&revascularizaDon&

4.  Decreased&uptake&in&FDG&
5.  Decreased&perfusion&in&thallium&scans&

TTFFT&



MYOCARDIAL&PERFUSION&IMAGING&

1.  2& separate& injecDon& are& required& for& thallium,&
unlike&for&MIBI&and&tetrofosmin&

2.  ST& segment& depression& more& than& 3mm& is&
indicator&that&dobutamine&should&be&stopped&

3.  Rest& images& are& performed& first,& followed& by&
stress&images&

4.  At& least& 2& days& are& required& for& saDsfactory&
tesDng&using&MIBI&

5.  Infarcts& will& show& decreased& uptake& during&
stress&and&improved&in&rest&images&&&
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4.  Normal& to& have& a& photon& deficient& area& at&

the&apex&

5.  Lem& ventricular& failure& is& associated& with&
increased&lung&uptake&&
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2.  Reverse& redistribuDon& is& commonly& due& to&

arDfact&

3.  InjecDon&is&performed&at&peak&exercise&

4.  There& is& increased& uptake& in& areas& of&
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5.  Is&more&sensiDve&than&cardiac&stress&tesDng&&
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3.  Physical& half& life& is& 24& hours,& making& it& low&

dose&

4.  Images&are&of&high&resoluDon&

5.  High&signal&to&noise&raDo&&
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1.  Adenosine&combined&with&exercise& improves&
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3.  Adenosine& should& be& avoided& if& paDent& has&
bifascicular&block&or&LBBB&

4.  Bradyarrhythmia&is&reduced&by&exercise&

5.  Dipyridamole&has& the&highest& sensiDvity& and&

specificity&among&pharmacological&agents&
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MIBI&CARDIAC&IMAGING&

1.  Rescan& is& done& at& 4& hours& as& redistribuDon&
occurs&

2.  5%&of&negaDve&studies&go&on&to&get&MI&within&
one&year&

3.  Increased& uptake& is& seen& in& myocardial&
infarcDon&

4.  Gated&studies&useful&to&look&at&wall&moDon&

5.  FaIy&meal&should&not&be&taken&as&it&produces&
hepaDc&uptake&&
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MYOCARDIAL&PERFUSION&

SCINTIGRAPHY&

1.  The&physical&properDes&of&thallium&201&are&such&that&
its& use& is& preferable& to& that& of& Tc99m& labeled&
compounds&in&myocardial&perfusion&imaging&

2.  The&effecDve&dose& from&Tl& 201&myocardial& perfusion&
scan& is& one&of& the& highest& in& diagnosDc& imaging& and&
roughly&equates&to&3&barium&enemas&

3.  The& uptake& of& Tl& 201& relies& solely& on& regional&
myocardial&perfusion&

4.  Tl&201&is&a&Na&analogue&
5.  Tl& 201& remains& irreversibly& fixed& to& the&myocardium&

within&a&few&minutes&of&injecDon&
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PROGNOSIS&IN&CORONARY&ARTERY&

DISEASE&
1.  Increased& uptake& of& Tl& 201& into& the& lungs& is& a& poor&

prognosDc&indicator&during&myocardial&perfusion&imaging&

2.  Myocardial& perfusion& imaging& may& idenDfy& paDents& at&
increased& risk& of& cardiac& events& following&major& vascular&
surgery&

3.  Myocardial& perfusion& imaging& has& greater& prognosDc&
power&than&exercise&ECG&

4.  Myocardial& perfusion& imaging& has& less& prognosDc& power&
than&coronary&arteriography&

5.  In& a& paDent& with& a& strongly& posiDve& ECG& but& a& normal&
myocardial&perfusion&scan,&the&perfusion&scan&is&the&most&
appropriate&for&defining&prognosis&
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CONCERNING&PHARMACOLOGICAL&

STRESSOR&AGENTS&

1.  Dipyridamole& reduces& uptake& of& myocardial&
perfusion&agents&&to&myocardial&

2.  Adenosine&may&be&use&as&a&cardiac&stressor&&

3.  Caffeine& intake& should& be& restricted& before&
an&exercise&myocardial&perfusion&&

4.  Aminophylline&may&reverse&chest&pain&caused&
by&dipyridamole&

5.  Dipyridamole& is& a& potent& coronary&
vasodilator&&&
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Tc&99m&LABELLED&MYOCARDIAL&

PERFUSION&AGENTS&
1.  Stress&and&redistribuDon&images&of&Tc&99m&SestaMIBI&

accurately&idenDfy&ischemic&myocardium&

2.  Tc99m& SestaMIBI& is& more& suited& to& SPECT& scanning&
than&Tl&201&

3.  A&faIy&meal&is&required&following&sestaMIBI&injecDon&

4.  Tc& 99m& SestaMIBI& stress& and& rest& myocardial&
perfusion& scans& cannot& be& performed& on& the& same&
day&due&to& the& long&redistribuDon&Dme&of& this&agent&
in&myocardium&

5.  Tc& 99m& SestaMIBI& imaging& should& be& performed& as&
soon&as&possible&following&injecDon&&
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EQUILIBRIUM&GATED&BLOOD&POOL&

IMAGING&
1.  Tc&99m&DTPA&is&preferable&to&labeled&red&blood&

c e l l s& i n& g a t e d& v e n t r i c u l o g r a ph y& a s&
radiopharmaceuDcal&preparaDon&is&easier&

2.  Red&cells&may&be&labeled&with&Tc&99m&in&vivo&

3.  Concurrent& ECG& recording& is& only& necessary& if&
there&is&risk&of&arrhythmia&

4.  It& is& possible& to& assess& regional& wall& moDon&
abnormaliDes&of&the&lem&ventricle&

5.  Background&substracDon& is&not&usually&required&
in& measuring& LV& ejecDon& fracDons& as& acDvity&
within&the&adjacent&lung&is&negligible&&&
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4.  It& is& possible& to& assess& regional& wall& moDon&
abnormaliDes&of&the&lem&ventricle&

5.  Background& substracDon& is& not& usually& required& in&
measuring&LV&ejecDon&fracDons&as&acDvity&within&the&
adjacent&lung&is&negligible&&
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EQUILIBRIUM&GATED&BLOOD&POOL&

IMAGING&
1.  PaDents& with& coronary& artery& disease& typically& show& an&

increase&in&LV&ejecDon&fracDon&of&only&5;10%&on&exercise&

2.  Regional&wall&moDon&abnormaliDes&are&more& specific& for&
coronary&artery&disease&than&changes& in&ejecDon&fracDon&
with&exercise&&

3.  PaDents& receiving& chemotherapy& should& be& suspected&of&
having&cardiotoxicity& if&the&ejecDon&fracDon&falls&by&more&
than&10%&on&sequenDal&scans&

4.  It& is& possible& to& differenDate& alcoholic& from& viral&
cardiomyopathy&by&gated&blood&pool&imaging&

5.  It& is& possible& to& differenDate& ischemic& cardiomyopathy&
from&dilated&idiopathic&cardiomyopathy&with&gated&blood&
pool&imaging&
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RADIONUCLIDE&VENTRICULOGRAPHY&

1.  Radionuclide& ventriculography& is& a& more& accurate& and&
reproducible&method&for&measuring&ejecDon&fracDon&than&
echocardiography&

2.  AssumpDons& for& the& calculaDon& of& ejecDon& fracDon& are&
greater& for& echocardiography& than& they& are& for&
radionuclide&ventriculography&

3.  In& severe& lem& ventricular& dysfuncDon& the& volume& of&
injected&radiopharmaceuDcal&is&reduced&to&avoid&overload&

4.  Exercise&ventriculography&is&not&possible&because&there&is&
too&much&moDon&of&the&paDent&

5.  It& is& not& possible& to& measure& RV& ejecDon& fracDon& using&
gated&equilibrium&technique&&&&
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4.  It& is& an& accurate& technique& to& quanDfy& cardiac&
shunDng&which&coexist&with&coaortaDon&of&the&aorta&

5.  It& is& omen& not& possible& to& accurately& quanDtate&
cardiac& L& to& R& shunts& in& the& presence& of& tricuspid&
regurgitaDon&&
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MYOCARDIAL&INFARCT&SCANNING&&

1.  A&myocardial&infarcDon&may&be&seen&on&an&MDP&
bone&scan&

2.  Tc& 99m& labeled& pyrophosphate& imaging& may&
detect& myocardial& infarcDon& before& cardiac&
enzyme&changes&

3.  Rib&fracture&may&give&false&posiDve&results&with&
pyrophosphate&scanning&

4.  PosiDve& anDmyosin& monoclonal& anDbody&
scanning&is&specific&for&myocardial&infarcDon&

5.  RejecDon& of& heart& transplants& can& be& detected&
with&anDmyosin&scanning&
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with&the&extracDon&of&c;99m&sestamibi&

and&Tc;99m&teboroxime?&
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and&Tc;99m&tetrofosmin?&

•  Tl;201&has&a&myocardial&extracDon&fracDon&of&

0.85&in&normal&subjects&at&a&normal&flow&rates.&

The& myocardial& extracDon& of& Tc;99m&

sestamibi& and& Tc;99m& tetrofosmin& is&

considerably&lower&0.5&and&0.6&respecDvely.&&
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localizes&in&the&heart?&

•  Tl;201&:&3;4%&
•  Tc;99m&sestamibi&:&1.5%&

•  Tc;99m&tetrofosmin&:&1.2%&
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agent?&



What&are&the&advantages&and&

disadvantages&of&Tl;201&as&perfusion&

agent?&

Advantages++
•  Single& injecDon& because& of&

redistribuDon&

•  Imaging& within& 10& –& 15&

minutes&

•  Can& be& used& to& assess&

viability&

Disadvantages++
•  High&radiaDon&
•  Poor&imaging&characterisDcs&

with&a& low&photopeak&of&69&

–&80&keV&

•  High&scaIer&fracDon&
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What&quality&control&to&detect&paDent&

moDon?&

•  Review& raw& data& in& cinemaDc& display& and&

review&of&sonogram&can&confirm&the&extend&of&

the&problem.&
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In&what&ways&can&the&image&

interpreter&determine&if&fixed&

decreased&acDvity&is&due&to&arDfact&or&

disease?&

•  Review& the& raw&data& in& the& cinemaDc&display&

to&look&for&som&aIenuaDon.&

•  Review&the&gated&SPECT&can&help&determine&if&

there& is& wall& moDon& and& thickening& & that&

would&indicate&infarct&or&aIenuaDon.&

•  AIenuaDon&correcDon&can&be&helpful.&
•  Prone& can& differenDate& aIenuaDon& from&

infarcDon&in&inferior&wall.&
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What&is&the&significant&of&lung&uptake&

on&Tl;201&exercise&study?&

•  Lung&uptake&on&exercise&stress&images,&but&not&

the&delayed&images&is&consistent&with&exercise&

induced&cardiac&dysfuncDon.&

•  This& finding& is& usually& associated& with& three&
vessel&disease.&&
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What&other&scinDgraphic&finding&

suggest&three&vessel&disease?&

•  Exercise&induced&ischemic&dilataDon.&

•  The& normal& heart& dilates& during& stress& but&

gated& SPECT& is& acquired& poststress& when&

normal&hearts&have&returned&to&baseline&size.&
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What&is&the&mechanism&of&acDon&of&

dipyridamole?&

•  Dipyridamole& inhibits& the&acDon&of&adenosine&

deaminase.&

•  By& augmenDng& the& effects& of& endogenous&

adenosine,& dipyridamole& is& a& powerful&

vasodilator.&&



What&effect&can&a&cup&of&coffee&have&

on&dipyridamole&or&adenosine&stress&

test?&


