SPECT Attenuation Correction:
Clinical Perspectives »
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In Your Laboratory Today, How Do You
Differentiate Attenuation Artifact From a
Perfusion Defect?

ECG-gating

Prone imaging
Attenuation correction
Quantitation
“Deductive reasoning”
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Not very predictable

Not always easy to recognize
Inconsistent effects on images
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Commonly affects stress and rest images differdgt



SPECT Attenuation Correction:
Clinical Perspectives

1. Why bother?

2. Line-source or CT attenuation correction
3. Cost implications

4. Recouping the investment

5. A few clinical “pearls”



SPECT Attenuation Correction:
Clinical Perspectives

Why Bother?

1. Better quality images — AC, SC, RR

2. Fewer “false positives”: serious problem
for nuclear cardiology, under siege for Its
limited specificity in range of 40 — 65%

3. Competitive forces



Comparison of Stress Images With and
Without Attenuation Correction
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Tc-99m Sestamibi SPECT Rb-82 PET

Bateman, Circ 108: 1V-454, 2003
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Gating Is very helpful if there is a regional
WMA (CAD)

Not so helpful if normal, as reversible or
partially reversible or even non-reversible

perfusion defects can still be attenuation
artifacts
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SPECT Attenuation Correction:
Clinical Perspectives

Cost Implications of Line-Source AC

Assumptions:

I) Purchase price ~ $25,000 more with free line-sour  ces first year

i) Then ~ $12,000/year for set of sources

i) 5-year amortization of expenses




SPECT Attenuation Correction:
Clinical Perspectives

Cost Implications of CT-Based AC

Assumptions:

i) Purchase price ~ $175,000 more

i) 5-year amortization of expenses










Can we capitalize on this capability to improve our efficiency?

Potentially a large % of MPI studies
could be done with stress only



Blinded Read, 90 Pts

56 = Low-likelihood/nl catfr
34 = cath pts with CAD




Low Event Rate for Normal* Attenuation-
Corrected Stress-Only Perfusion Images In
Hospitalized Chest Pain Patients

*37% of patients were abnormal (had perfusion defets) on
the non-AC images

Gibson, JACC 39: 999, 200:






STRESS-ONLY IMAGES IN STRESS-ONLY IMAGES IN
WOMEN WITH ANTERIOR MEN WITH INFERIOR WALL
WALL ATTENUATION ATTENUATION

NO-AC
AC




50 year-old man with atypical angina

If rest images were
acquired, what would
they show?

1. Normal or near
normal inferior
perfusion

2. Abnormal perfusion

Show Gateds
2000-CCI-09LW



Tc?°m-Sestamibi Stress SPECT Images with Astonish™
and Bayesian* Attenuation Correction (LL CAD < 5%)
FBP
Yo AC

Full AC
FBP
Yo AC

Full AC
FBP
Yo AC

Full AC

* CVIT, Kansas Citi, Missouri









Attenuation-Corrected SPECT

Adenosine Stress Combined Adeno-Ex Stress

When possible, combine vasodilator stress with low- level exercise



BMI 58

Non-AC Images AC Images
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Non-AC Attenuation-Corrected

Your diagnosis?

1. RCA ischemia
2. RCA Infarct

3. Normal




STRESS

Weak
sources

N=E




Normal

Emphysema




RLL
Carcinoma

Diffuse
Pulmonary
Infiltrates
(Eosinophilic
Pneumonia)



Right Pleural
Effusion

Small Bilateral
Pleural
Effusions




Cardiomyopathy
vs Pericardial
Effusion

Morbidly Obese
Woman c/o
Dyspnea




Incorporating it into the workflow

Weak sources, large patients,

I and especially both together

Mmmiea2S [MAaging time

Always look at rest & stress transmission scans
Can look at non-AC & AC scans
| only inspect AC images if normal

| only inspect AC images if abnormal unless image
guality poor (low-count study; hot liver/bowel, mot

lon)







