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Purpose: N-13 ammonia uptake and retention in the myocardium is related to perfusion and metabolism. There
are several potential advantages of N-13 ammonia positron emission tomography (PET) to detect myocardial ischemia,
such as higher spatial resolution, greater counting efficiencies, and robust attenuation correction. But there are few
reports comparing Tc-99m myocardial perfusion single photon emission tomography (MPS) and N-13 ammonia PET. We
thus compared adenosine stress N-13 ammonia PET/CT and Tc-99m sestamibi MPS in patients with suspected
coronary artery stenosis. Materials and Methods: Seventeen patients (male 13 : 63%11 years old) underwent
adenosine stress N-13 ammonia PET/CT (Discovery ST, GE), Tc-99m sestamibi MPS (dual head gamma camera,
Hawkeye, GE) and coronary angiography within 1 week. N-13 ammonia PET/CT and Tc-99m sestamibi MPS images
were assessed with a 20-segment model by visual interpretation and quantitative analysis using automatic quantitative
software (Myovation, CE). Results: Both sensitivities and specificities of detecting an individual coronary artery stenosis
were higher for N-13 ammonia PET/CT than Tc-99m sestamibi MPS (PET/CT: 91%/ 89% vs MPS: 65%/ 829%). N-13
ammonia PET/CT showed reversibility in 52% of segments that were considered non-reversibile by Tc-99m sestamibi
MPS. In the 110 myocardial segments supplied by the stenotic coronary artery, N-13 ammonia PET/CT showed higher
count densities than Tc-9m MPS on rest study (p < 0.07, and the difference of count density between the stress
and the rest studies was also larger on N-13 ammonia PET/CT. Conclusion: Adenosine stress N-13 ammonia
PET/CT had higher diagnostic sensitivity and specificity, more reversibility of perfusion defects and greater
stress/rest uptake differences than Tc-99m sestamibi MPS. Accordingly, N-13 ammonia PFT/CT might offer better
assessment of myocardial ischemia and viability. (Nucl Med Mol Imaging 2008:42(5:354-361)
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Figure 1. Modified protocol for Te-99m sestarnibi SPECT and N-13
ammonia PET/CT in patients with suspected coronary artery
disease.
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Table 1. Patient Characteristics

Age BMI* Hyper-

Dys-

. + ) .
Patients No. o) Sex (kg/rd) tensiont DM lipidemia§ Smoking Lesion
1 73 F 21.6 + - - - LAD
2 61 F 23.8 + - + - LAD, RCA
3 53 M 23.2 - - - - -
4 76 M 27 + - + - LAD
5 68 M 268 + + + - LAD, LCX, RCA
6 38 M 259 - + - LAD, LCX. RCA
7 58 M 19.3 - + + + LAD, LCX, RCA
8 71 F 17.6 + - - -
9 72 F 22 - - - - RCA
10 50 M 24.3 - - + + LCX. RCA
11 61 M 25.7 + - - - LAD
12 59 M 225 + + - - LAD, RCA
13 68 M 23.3 + - - - LAD
14 67 M 24.1 - - - - -
15 77 M 21.5 + - - - LAD
16 61 M 237 - - + + LCX
17 51 M 28 - - + + LCX

* BMI (body mass index) = body weight(kg)/ height*(m?).

Hypertension : systolic blood pressure = 140 mmHg or diastolic blood pressure = 90 mmHg.
DM (diabetes mellitus) : patients who received oral hypoglysemic agent or insulin injection.
§ Dyslipidemia : patients who have abnormalities in the serum levels of lipids.
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Figure 2. A 67 vear old male with single-vessel
disease of the proximai left anterior descend-
ing coronary artery, (A N-13 ammonia PET/CT
showed a reversible perfusion defect in the
apex and anterior wall, (B) But Tc-99m sestmikl
myocardial perfusion SPECT failled to show a
significant perfusion defect. (C) Stenosis of the

proximal

LAD (arrow) was demonsfrated in
MDCT coronary anglogram.
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Figure 3. Comparison of Tc-99m sestamibl SPECT versus N-13 ammonia PET/CT imaging: Sensitivity and specificity for
localizing significant coronary arfery stenosis.

Stress Stress Rest

Rest

Stress Stress Rest

Rest

Figrue 4. A 76 year old male patient with total occuision in the proximal left anterior descending coronary artery, (Ay Tc-99m
sestamibl myocardial perfusion SPECT showed « fixed perfusion defect in the apex and anterior wall. (8) N-13 ammonia PET
showed a parfial reversible perfusion defect in the apex, anterior wall and anteroseptal wall,
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Table 2. Correlation of Interpretations of Myocardial Segments by Tc-99m Sestamibi SPECT and N-13 Ammonia PET/CT (n=17)

Tc-99m sestamibi SPECT

normal reversible defect fixed defect total
normal 128 4 15 1457
. reversitle defect 20 16 29 &
N-13 ammonia PET/CT 0 defect 13 3 10 26
total 161 23 54 238

Table 3. Comparison of Segments with Coronary Artery Stenosis between
N-13 Ammonia PET/CT and Tc-99m Sestamibi SPECT Polar Map

PET/CT SPECT
Stress 657x£17.8 65.6216.6
Rest 73.8+12.8* 68.9+14.9
Reversibility 8.1+9.6* 3.3+7.6

N=110 segmenits.

Data are expressed as percentage=SD.
Reversibility  stress - rest.

*p< 0.01 compaired with SPECT value
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