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Before you Interpret the study, What 
should you know?

• Know the protocol
– Rest/stress, single vs. dual isotope
– Stress only study

– ED study

• Know the procedure
– Was the injection ok?

– Dose adequate for patient

– Acquisition times
– Who did processing if questions?

– Was study gated?

• What was used for attenuation artifact?
– ECG gating, prone imaging, attenuation correction





Interpretation Sequence

� Review unprocessed data first

� Review myocardial slices: non prone, AC
� Compare non-prone, non AC to same with 

either
� Quantitation
� ECG gated SPECT data

� Draw a conclusion
� Review clinical data, indication



Aids in Interpretation: Review 
Unprocessed Data

� Unprocessed data should be large enough to 
clearly determine potential artifact

� Alignment of breast to myocardium: trick, use log scale
� Gut activity, liver activity, other structures might 

interfere with interpretation

� Modifiers of interpretation: Image quality, 
motion of the patient

� Evaluate extra-cardiac structures



Rest Stress





Breast Imaging with Tc-99m 
Sestamibi

• Sensitivity increases for palpable breast masses and 
specificity increases for non-palpable breast masses.

Taillefer, et al.  JNM, Dec 2000

• 85% sensitivity for breast lesions larger than 1 cm
• Diagnostic accuracy unaffected by breast density

– 72% positive predictive value
Taillefer, et al.  Radiology, Jan 2002



Short Axis 

Vertical Long Axis 

Horizontal Long Axis 

38 year old male with typical symptoms, 
non-diagnostic ECG, Injected during episode





Short Axis 

Vertical Long Axis 

Horizontal Long Axis 

Same patient, motion correction



Interpretation Sequence: 
Myocardial Slices

• Should present all data in one “screen”
• Two rows of short axis (heart is longer than wider)
• Vertical, horizontal long axis in ASNC/ACC sequence

• Assure proper alignment between stress, rest
• Both same apex, base segments (exception, TID)
• Both in the center of the field of view (pharmacologic 

stress)
• Frame normalization (hottest pixel same for stress, rest)
• Proper processing (vertical should be vertical)
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Interpretation of MPI Images

• Interpretation should include: location, size, 
severity, degree of reversibility, number of 
defects that represent different vascular 
territories

• Important for communication: standardized 
terminology:  Cerqueria et al Circulation 2002; 105: 539-42

• Uniformity amongst multiple interpreters
• Reproducibility from study to study
• Uniformity in communication to colleagues
• Reference to prior studies for comparison



SEMIQUANTITATIVE SCORING
17 Segment Model

Cerqueria et al Circulation 
2002; 105: 539-42



Image Findings: ASNC 
Recommendations

• Size
– Small, medium, large

• Type
– Reversible, persistent, mixed

• Severity
– Mild, moderate, severe

• Location

Perfusion DefectsPerfusion Defects

Hendel RC, et al. Hendel RC, et al. J Nucl Cardiol. J Nucl Cardiol. 2003;10:7052003;10:705 --708.708.
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Interpretation Sequence: ECG 
Gated SPECT Imaging

• What to gate: rest, post-stress, both

• Display:  large enough to adequately 
visualize individual segments

• 3 SA, 1 vertical, 1 horizontal
• For comparison, post-stress next to rest



Interpretation: Gated SPECT

• Evaluate both global and regional function

• Answer the question: fixed defect, CAD vs. 
artifact

• Try to estimate before calculate, but verify
• Evaluate right ventricular size, function
• Ischemic vs. non-ischemic cardiomyopathy?



Rest Stress

VA 6/94
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VA 6/94 LVEF=64%



Report on this patient

• Interpretation: medium apical anterior, mid 
anterior, basal anterior defect. Degree of 
photon activity: mild.  Rest imaging 
unchanged

• Post-stress ECG gated SPECT imaging: 
normal, including anterior wall. Calculated EF 
55%.  Right ventricular function was normal

• Conclusion: Normal.  Fixed anterior defect 
c/w attenuation artifact in view of normal wall 
motion



Specificity of Thallium-201, Tc-
99m and Gated Tc-99m in Women
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DD 7/29/96

Non-Ischemic Cardiomyopathy

LVEF: 22%



Ischemic Cardiomyopathy

RB  7/8/98

LVEF: 25%
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Segmental Wall Motion Variability in DCM Patients
with Tc-99m Gated SPECT Imaging
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EF = 40% EF = 66%

Stress Rest



Post-ischemic Stunning

� Generally, stress-induced LV dysfunction lasts 
seconds, minutes

� Johnson et al (JACC 1997;30:1641) observed LV 
dysfunction 30-45 minutes after exercise using gated 
SPECT imaging in some patients with extensive 
ischemia

� May represent worse prognosis (Sharir et al, Am J 
Cardiol 1999;86:1171)

� Presence of post-ischemic stunning associated with 
>80% stenosis (Emmett et al, JACC 2002;39:991)

� Case for rest, stress gated SPECT imaging
� Recent study suggests we may over-call (Williams et

al JNC 2006)
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Once Done: Report
� Interpretation section: legal document, give 

details necessary
� Conclusion:

� Normal: If normal or if attenuation artifact 
identified by gated SPECT or attenuation 
correction is normal: normal

� Positive: Clinically significant ischemia or 
reversible defect

� Abnormal: Fixed defects, ventricular dysfunction 
(either right, left or both), extracardiac information

� Vascular territories, ventricular volumes, quantitative 
data



Once Done: Report

� Several recent documents to help construct a report
� Main point: a report that is useful to the referring 

physician
� The report should answer the question the physician 

wants
� Risk stratification: controversial
� Goal: report with a definite conclusion



17-Segment Model for Scoring 
Myocardial Counts

0 – Normal
1 – Mild reduction in counts, not definitely normal
2 – Moderate reduction in counts, definitely abnormal
3 – Severe reduction in counts
4 – Absent uptake

Port SC, ed. Port SC, ed. J Nuc CardioJ Nuc Cardio . 1999;6:G49. 1999;6:G49 ––G84.G84.
Cerqueria MD, et al. Cerqueria MD, et al. J Nucl CardiolJ Nucl Cardiol . 2002;9:240. 2002;9:240 ––245.245.
Maidenhair ML,  et al. J Am Cull Cardio. 1986;7:464-471.
Hachamovitch, et al. Circulation . 1996;93:905-914.



ASNC Guidelines for 
Interpretation: Conclusion

• Describe study as normal or abnormal
– Probably normal, probably abnormal, equivocal

• Minimize equivocation

• Describe regional and global function

• Identify inadequate stress or non diagnostic image 
(ICANL)

• Address the clinical question posed as 
the indication for the study

Hendel RC, et al. Hendel RC, et al. J Nucl Cardiol. J Nucl Cardiol. 2003;10:7052003;10:705 --708.708.



NUCLEAR CARDIOLOGY 
REPORTING: “Official” Opinions

� Guidelines
� Imaging Guidelines for Nuclear Cardiology 

Procedures, Part 2  (JNC 1999; 6: G53-G84)

� Templates
� ICANL 

� Position Papers
� Nomenclature (Circulation 2002; 105: 539-42)
� Reporting (JNC, 2004)

� Structured reporting
� DICOM Working Group (SNM, ASNC)



Conclusion: Interpreting a 
SPECT Scan

• Know your protocols

• Systematic approach useful
• Systematic interpretation important

• Reports are key



American College of Cardiology 
Foundation

3rd Annual
New Approaches and Procedures in
Nuclear Cardiology and Cardiac CT
State of the Art Update for Office-Based Practice

Day 2


