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KEY  T O P IC S  F O R  D ISC USS IO N

• What is SPECT MPI and why is it used?

• SPECT MPI guidelines from ASNC

• Hospital survey results

• Compare and contrast common protocols

• The future of SPECT MPI
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W HAT  I S  SPEC T  M P I  AND W HY I S  I T  USED?
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HIS T O RY  O F  SPEC T  M P I 1

1973: First exercise stress-test myocardial scan

1973: Thallium-201 introduced for MPI

1976: First general purpose SPECT camera

1977: FDA approval to distribute Tl-201 for MPI

1991: First Tc99m MPI agent approved by FDA
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W HY I S  SPEC T  M P I  USED?
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Image credit: Researchgate.net



W HAT  I S  M YO C AR DI A L  I SC HEM I A? 2

• Under stress, coronary arteries dilate
• If narrowed by more than 50%, myocardial ischemia
• May also cause reduced or absent contraction
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EC G  G AT ING
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Image credit: NorfolkNuclear.com



HO W  DO ES  M P I  W O RK? 2

• Rest and Stress images acquired
• Rest perfusion defect typically caused by scarring (MI)
• Stress defect:

• Matched defect at rest?

• If yes (matched), then myocardial scar 

• If no (mismatched), then myocardial ischemia
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RESUL T S  F RO M  SPEC T  M P I 3 C
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Final result grants us the following data:
✓Resting ECG data
✓Stress ECG data
✓Quantitative and Qualitative LV perfusion assessments
✓LV gated functional volumes at rest and stress
✓Opportunity to assess RV if desired
✓Comparison to prior SPECT MPI studies 
✓Correlation with other imaging



W HY W O UL D  A  SPEC T  M P I  BE  O RDERED  BY  
A PHYS IC I A N? 3
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• Assess symptomatic patients with nondiagnostic ECG

• Identify severity and extent of ischemia

• Assess patients with high likelihood of CAD

• Assessment of asymptomatic patients with known CAD



RADIO PH A R M A C EU T IC A L S 3 C
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Tc99m Tetrofosmin (Myoview)

Tc99m Sestamibi (Cardiolite)

Tl-201 Thallous Chloride



ST RESS  PHARM AC EUT I C AL S 3 C
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Regadenoson (Lexiscan)

Dobutamine

Adenosine

Dipyridamole (Persantine)



T C 99M  T E T RO F O SM IN  &  T C 99M  SEST AM IB I :  
W HAT  T HEY  HAVE  IN  C O M M O N 3
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• Single, 140-keV photopeak

• Minimal redistribution

• Approximately 2% of injected dose localizes in heart

• Excreted mostly via hepatobiliary system into GI tract

• Biological half-life in myocardium greater than 5 hours



T C 99M  T E T RO F O SM IN  &  T C 99M  SEST AM IB I :  
HO W  ARE  T HEY  D I F F ERE NT ?

C
O

M
M

O
N

 
C

L
I

N
I

C
A

L
 

P
R

A
C

T
I

C
E

S
 

I
N

 
S

P
E

C
T

 
M

P
I

15

M
A

R
C

H
 

2
4

,
 

2
0

2
3

• Liver clearance of tetrofosmin is quicker than sestamibi2
• Tetrofosmin allows for imaging 15 minutes post-injection4

• Per package insert, recommended dose:
• Tetrofosmin: 5-33 mCi4
• Sestamibi: 10-30 mCi5 



T L - 201  T HAL L O US  C HL O R IDE 2

• Acts as a potassium analog

• Photopeaks are around 70 and 167 keV

• 3-4% of injected dose localizes in myocardium

• Washes out of myocardium in 10-15 minutes

• Allows for myocardial viability imaging
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T L - 201  T HAL L O US  C HL O R IDE 2

• Cleared primarily via the kidneys

• Higher whole-body radiation dose than Tc99m

• Max dose is about 4 mCi

• Typically only used as a last resort for SPECT MPI
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ST RESS  PHARM AC EUT I C AL S 2

• Regadenoson, adenosine, and dipyridamole
• All stimulate A2A receptors, causing coronary dilation
• Caffeine competes for A2A uptake

• Dobutamine
• For patients unable to exercise or receive vasodilator
• Typically for patients with bronchospastic airway disease
• Produces dose-related increase in heart rate
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SPEC T  M P I  PRO T O C O L S :  
ASNC  S U G G E S T IO NS 3

• Use lowest activity possible of Tc99m-based agents

• Tl-201 only during a Tc99m shortage or for viability

• Avoid dual-isotope protocols with Tc99m and Tl-201

• Higher patient radiation exposure 

• Differential spatial resolution for the two radiotracers
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HO SP I T AL  SURVEY

• 4 major DFW hospitals provided detailed SPECT MPI 
protocols

• Surveyed hospitals’ SPECT MPI patient volume:
• H1: 80% of total studies are SPECT MPI
• H2: 115 per month
• H3: 130 per month
• H4: 60-70 per month

• The following are key ASNC recommendations
• Hospital survey results given to discuss common 

practices
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SPEC T  M P I  PRO T O C O L S  C O M PARED

For same-day rest-stress Tc99m acquisition for Anger cameras:

Rest study dose

 ASNC: 8-12 mCi3
 Hospital survey average: 10 mCi 

Delay time from rest injection to rest scan

 ASNC: 30-60 minutes3

 Hospital survey average: 27 minutes (range: 15-45 minutes)
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SPEC T  M P I  PRO T O C O L S  C O M PARED

For same-day rest-stress Tc99m acquisition for Anger cameras:

Rest time per projection

 ASNC: 25 seconds3

 Hospital survey average: 22 seconds

Number of projections for rest

 ASNC: 60-643

 Hospital survey average: 42 (some only 30, some 64)
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SPEC T  M P I  PRO T O C O L S  C O M PARED

For same-day rest-stress Tc99m acquisition for Anger cameras:

Rest image ECG gating

 ASNC: Preferred3

 Hospital survey average: 50% gate rest; 50% do not

Stress study dose

 ASNC: 24-36 mCi3
 Hospital survey average: 30 mCi
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SPEC T  M P I  PRO T O C O L S  C O M PARED

For same-day rest-stress Tc99m acquisition for Anger cameras:

Delay time from stress injection to stress scan

 ASNC: 15-60 minutes3

 Hospital survey average: 24 minutes (range: 0-60 minutes)

Stress time per projection

 ASNC: 20 seconds3

 Hospital survey average: 19 seconds
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SPEC T  M P I  PRO T O C O L S  C O M PARED

For two-day stress-rest Tc99m acquisition for Anger cameras:

Stress study dose (day 1)

 ASNC: 18-30 mCi if BMI is 35 or higher;

  8-12 mCi if BMI is less than 353

 Hospital survey average: 30 mCi

  *1 hospital noted 30 mCi if BMI is 30 or higher

  and 10 mCi if BMI less than 30

C
O

M
M

O
N

 
C

L
I

N
I

C
A

L
 

P
R

A
C

T
I

C
E

S
 

I
N

 
S

P
E

C
T

 
M

P
I

25

M
a

r
c

h
 

2
4

,
 

2
0

2
3



SPEC T  M P I  PRO T O C O L S  C O M PARED

For two-day stress-rest Tc99m acquisition for Anger cameras:

Rest study dose (day 2)

 ASNC: 18-30 mCi if BMI is 35 or higher;

  8-12 mCi if BMI is less than 353

 Hospital survey average: 30 mCi

  *1 hospital noted 30 mCi if BMI is 30 or higher

  and 10 mCi if BMI less than 30
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SPEC T  M P I  PRO T O C O L S  C O M PARED

For two-day stress-rest Tc99m acquisition for Anger cameras:

Two-day stress time per projection

 ASNC: 25 seconds3

 Hospital survey average: 19 seconds

Two-day rest time per projection

 ASNC: 20 seconds3

 Hospital survey average: 19 seconds
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ADDI T IO N AL  HO SP I T AL  SURVEY  RESUL T S

• Only 1 of the 4 hospitals performs CT with SPECT MPI

• ASNC notes that CT may be used for attenuation correction3

• Patient preparation prior to SPECT MPI:

• NPO

• H1 and H3: “after midnight”

• H2 and H4: 6 hours

• No caffeine

• H4: 6 hours

• H2 and H3: 12 hours 

• H1: 24 hours
• Lexiscan package insert recommends at least 12 hours
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ADDI T IO N AL  HO SP I T AL  SURVEY  RESUL T S

• Other patient prep. instructions:
• No diabetic medication the morning of
• No beta or calcium channel blockers for 12 hours

• How is one-day vs. two-day determined?
• H1: Based on the technologist’s discretion
• H2: No 2-day protocols
• H3: Patient BMI over 30 is 2-day
• H4: Patient weight over 250 lbs is 2-day
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ADDI T IO N AL  HO SP I T AL  SURVEY  RESUL T S

• No prep. instructions for 2-day rest-only

• 3 out of 4 hospitals use tetrofosmin; 1 sestamibi

• Prone imaging:
• H1: No prone imaging; most patients cannot tolerate
• H2: No prone imaging
• H3: Prone is almost always performed
• H4: Prone per request by radiologist or cardiologist
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ADDI T IO N AL  HO SP I T AL  SURVEY  RESUL T S

• Regadenoson is the most-used pharmaceutical stress agent

• Dobutamine used very rarely

• None of the 4 hospitals use dipyridamole or adenosine
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REG ADENO SO N PAT I ENT  PREP 6 C
O
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REG ADENO SO N PAT I ENT  PREP 6 C
O
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EXAM PL E  C O M M O N PRO T O C O L

• Patient asked to avoid caffeine for 12 hours and NPO 4-6 hours 
prior

• Lowest possible Tc99m rest dose given to patient (8-12 mCi)

• Patient waits 30-60 minutes (ASNC recommendation)3

• Generally, tetrofosmin allows for less wait time than sestamibi
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EXAM PL E  C O M M O N PRO T O C O L 3

• Patient obtains rest SPECT MPI
• Noncircular, continuous acquisition
• 60-64 projections
• 128 x 128 matrix
• 25 seconds/stop
• Gating with 16 frames/cycle and 20-100% R-R window
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EXAM PL E  C O M M O N PRO T O C O L 3

• Rest images are evaluated for technical quality before stress
• Prone or delayed imaging obtained if needed

• Patient has either exercise, regadenoson, or dobutamine 
stress
• I.e. if patient cannot exercise, consider regadenoson
• Only use dobutamine if regadenoson and exercise are 

clinically ruled out

• Lowest possible Tc99m stress dose injected (24-36 mCi)
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EXAM PL E  C O M M O N PRO T O C O L 3

• Patient waits 15-60 minutes post-stress prior to stress 
imaging
• Minimum 15 minutes after exercise stress

• Allows for heart rate to return to baseline
• Avoids “upward creep” from changes in respiratory 

patterns
• Minimizes hepatic uptake
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EXAM PL E  C O M M O N PRO T O C O L 3

• Patient obtains stress SPECT MPI
• Noncircular, continuous acquisition
• 60-64 projections
• 128 x 128 matrix
• 20 seconds/stop
• Gating with 16 frames/cycle and 20-100% R-R window
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EXAM PL E  C O M M O N PRO T O C O L 3

• Stress images are evaluated for technical quality

• Prone or delayed imaging obtained if needed

• If there is significant patient motion:

• ASNC recommends repeat imaging, possibly in prone position

• SPECT MPI Processing

• Use low-pass filter such as Hanning and Butterworth

• Optimize cutoff to reduce noise but not oversmooth

• Iterative reconstruction preferred to FBP

• Attenuation correction applied with iterative reconstruction
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ADDI T IO N AL  ASNC  REC O M M END A T I O NS 3

• ASNC recommends stress imaging first, whenever feasible
• If stress is normal, rest would not be necessary

• Weight-based radiotracer dosing 
• Consider reduced dose and increased acquisition times
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F UT URE  O F  SPEC T  M P I 7

• SPECT MPI advantages over PET MPI: 
• SPECT is more widely available than PET
• SPECT equipment and radiopharmaceuticals cost 

less
• SPECT MPI insurance reimbursement is reliable
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F UT URE  O F  SPEC T  M P I 7

• PET MPI advantages over SPECT MPI:
• Equal dose amounts can be given at rest and stress

• Allows for same filters and processing parameters for each
• Less count variability than with SPECT
• Ultimately leads to greater confidence in interpretation
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F UT URE  O F  SPEC T  M P I

• Cost and availability continue to make SPECT MPI 
common

• The future may trend toward an increase in PET MPI
• Change will likely be gradual
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F UT URE  O F  SPEC T  M P I 3

• Newer semiconductor radiation detectors
• No scintillation crystal
• Currently made of CZT
• Improved energy resolution
• Allows lower radiotracer activity
• Allows shorter acquisitions
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C O NC L US IO N

• It is important to reference established ASNC guidelines

• Minimize site-to-site variations in SPECT MPI protocols
• Enables reproducibility and reliable study comparisons

• Adequate patient preparation for MPI is very important

• Utilize stress-first protocols when feasible3

• Processing defaults should be set up and used3

• SPECT MPI has a bright future, even alongside PET MPI
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THANK YOU 
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