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(Adapted from Glagov et al.)
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The “Glagov Phenomenon”
Coronary Compensatory Arterial Remodeling



Coronary Physiology with Abnormal SPECT MPI

Gould KL Circ 2000;101:1931 Schachinger V Circ 2000;101:1899-1906

1. Segmental narrowing 

2. Diffuse narrowing 
3. Vasomotor stress abnormality 



Majority of MIs are Associated with 
Non-flow Limiting, Unstable Lesions

Falk et al. Circulation. 1995;92:657-71.
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Vulnerable Plaque



Figure 1 Angiographically nonobstructive lesion of
the left anterior descending artery. (A) Invasive
angiogram: arrow indicates a nonobstructive smooth
lesion. (B) 64-slice computed tomography:
arrowheads indicate a noncalcified plaque in the left
anterior descending artery. (C) Intravascular
ultrasound: longitudinal reconstruction. (D)
Intravascular ultrasound cross section: lumen area 4
mm2, plaque area 11 mm2. (E) Cross-sectional view
of the coronary vessel. (F) Window setting for lumen
measurements: width is reduced to 1 HU, window
level is set to 65% (210 HU in this case) of the mean
intensity measured in the lumen. (G) Window level
to determine outer vessel boundaries (width at 155%
of mean value within the lumen, level at 65% of
mean value). Lumen area is 4 mm2, plaque area is 1
mm2. Leber, A. W. et al. J Am Coll Cardiol
2005;46:147-154

Assessment of Plaque By CT



• Who is at Intermediate or High Risk?
– Asymptomatic Patients with Risk Factors

• Framingham Risk Score (age, gender, risk factors)
• Women
• African Americans
• Diabetics
• Renal Failure
• Patients unable to exercise

– Symptomatic Patients
• Diamond and Forrester (N Engl J Med 1979;300:1350-8)

Imaging in Patients with Chest Pain



Age Gender Typical Probable Nonanginal Asymptomatic
30-39 Men I I L VL

Women I VL VL VL
40-49 Men H I I L

Women I L VL VL
50-59 Men H I I L

Women I I L VL
60-69 Men H I I L

Women H I I L

Evaluation of Patients Presenting 
with Chest Pain

Typical angina = 1) substernal location, 2) provoked by exercise or emotion, 
3) relieved with rest or NTG* (Diamond and Forrester, NEJM 1979)



High Risk Features in SPECT

• Proximal LAD Involvement
• Multivessel Territory
• High Extent Score
• High Summed Stress Score
• High Reversibility Score
• Transient Ischemic Dilation
• Increased RV Uptake with Exercise
• Maximum Count Location Change (1)

1. Williams KA, et al. Correct Normalization of Myocardial
Perfusion SPECT Improves Image Interpretation in
Multivessel Coronary Artery Disease. J Nucl Cardiol. 2003
Jul-Aug;10(4):353-60.



Incremental Prognostic Value



From: Shaw LJ, Hendel R, Borges-Neto S, et al. Myoview Multicenter Registry. Prognostic value of
normal exercise and adenosine (99m)Tc-tetrofosmin SPECT imaging: results from the multicenter registry of
4,728 patients. J Nucl Med. 2003 Feb; 44(2): 134-9.



Incremental Prognostic Value of SPECT
in Patients Without Known CAD
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Figure 4. 2-3 Year Costs for Varying Diagnostic Strategies: Economics of Myocardial Perfusion Imaging in Europe (EMPIRE) & 
Economics of Noninvasive Diagnosis (END) Registries including Intermediate Risk Patients with Stable Chest Pain Symptoms
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Diagnostic Strategies: 
1. ECG-Cath=Exercise electrocardiography followed by selective catheterization,
2. ETT-Nuc-Cath=Exercise electrocardiography followed by selective SPECT imaging and catheterization,
3. Nuc Cath=SPECT imaging followed by selective catheterization,
4. Cath=Direct coronary angiography
5. END-Cath=Direct coronary angiography
6. END-Nuc=SPECT imaging followed by selective catheterization,
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10,627 patients
146 Cardiac death
492  All cause mortality

Risk of Cardiac Death and 
Inducible Ischemia

Role of Post-SPECT Therapy



• Randomized trials: Imaging making a difference? (13)
 ERASE Chest Pain Trial

Nuclear Imaging in the ED

13. Udelson JE, et al. JAMA. 2002;288:2693-2700.



• Randomized trials: Imaging making a difference? (12)
 Rest Tc-99m-Tetrofosmin SPECT performed
 Randomly assigned to inform ED MD of results or not
 Evaluation including SPECT results had:

• 50% lower length of stay
• 50% lower hospital costs
• similar rates of in-hospital events
• similar 30-day follow-up events

Nuclear Imaging in the ED

12. Stowers SA, et al. Ann Emerg Med. 2000;35:17-25.



• What’s the Gold Standard?

• Diagnosis or Prognosis?

• Anatomy or Physiology?

Acute Chest Pain: SPECT vs. CT



Cardiac CT with 64 Slice MDCT

Raff GL, et al.
Diagnostic accuracy of
noninvasive coronary
angiography using 64-
slice spiral computed
tomography. JACC
2005;46(3):552-7.







13. Udelson JE, et al. JAMA. 2002;288:2693-2700.



• Randomized trials: Imaging making a difference? (13)
 ERASE Chest Pain Trial: Tc-99m-sestamibi SPECT
 Randomized to a usual ED care or SPECT
 Imaging associated with favorable decision-making
 Less often unnecessarily admitted or held for observation
 More often discharged home directly from ED

Nuclear Imaging in the ED

13. Udelson JE, et al. JAMA. 2002;288:2693-2700.
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