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Outline

* Perfusion imaging — PET tracers and Rb
imaging protocol

e Case examples —
— SPECT versus PET (relative perfusion images)
— Clinical value of blood flow measurement

e Literature and Guidelines
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Cardiac perfusion PET radionuclides
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Equipment

CardioGen-82 generator — Rubidium
(half life 75 seconds)

PET CT Scanner
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Acquisition Protocol — 20 minutes

topogram
CTAC Rest
82Rb infusion 1110MBg ——> i,
(~15-30 sec) PET Rest
(5min scan) 22¢cm
Adenosine infusion (4.5mins) 3
or Regadenoson (20 seconds)
82Rb infusion 1110 MBqg —>
(2.0 mins after adenosine or 50 PET Stress
seconds post regadenoson) Emi
(~15-30 sec) ( m'i scan)
[CTAC Stress]

L Image reconstruction only takes 10 minutes
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Relative perfusion assessment ot

(Regional Ischaemia)
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Adequate flow despite Demand outstrips supply —
narrowing regional reduction
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Relative perfusion assessment ot

(Multivessel disease)
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Myocardial Flow
Reserve

Stress MBF / Rest MBF

Normal Ranges
Rest MBF: 0.6 — 1.3 ml/gm/min
Stress MBF: 1.2 - 3.3 ml/gm/min

QMP (mUg/min)

Intensity (Bafml)
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62 female
Typical angina.

Normal BMI
No reversible risk factors for CAD
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CT SA STRESS CTVLA STRESS
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Perfusion Images
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Perfusion Images
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Perfusion Images

Rb-82 PET

Tc-99m SPECT
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Polar Plot
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Perfusion Images

Tc-99m SPECT Rb-82 PET
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68 year old male
Exertional angina

Risk factors for CAD

— Hyperlipidaemia

— Age

Uneventful SPECT Adenosine stress protocol
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Perfusion Images
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Rb-82 PET
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Rest SPECT images
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Case example — Suspected CAD

79 year old female

Atypical angina

No reversible risk factors for CAD

High coronary calcium (UK NICE guidelines)
Cannot exercise
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Rb-82 PET Perfusion Images™ ™
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Case example —suspected CAD

Age and gender: 63 year old male
Reason for study: Atypical Chest Pain and LBBB

Risk factors: current smoker, family history of
premature CAD and high BMI (33)

Meds: Aspirin, Bisiprolol and S/L GTN
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Relative perfusion Images
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Coronary Angiography

In view of multivessel disease, patient was referred for CABG
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Case example - High BMI

* 61-year old female

e Atypical chest pain status post primary PCI
to RCA following presentation with inferior
MI one year prior

* High BMI (height 1.58 m and weight 154
kg, BMI 62 kg/m?)
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Invasive Coronary Angiography
NSTEMI Primary PCI

Pre
PCI
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CT Chest Showing Significant Tissue
Interposition Between Mediastinum and
Chest Wall
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Relative Perfusion Images
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Myocardial Blood Flow
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63 Female

Recurrent chest pain

Troponin negative

Hypertension, hyperlipidaemia and ex smoker
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Rubidium relative perfusion images
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Left circulation




Manchester Universit
MNHS Foundation Trust




NHS

Manchester University
MNHS Foundation Trust

State of the art SPECT versus PET

BMI Gender

p=0.05 p=0.02 p = 0.055 p = 0.009

84% 88% 84% 88%
69%

< 30 kg/m2 > 30 kg/m2 Men Women

Bateman T, Heller GV, McGhie | et al. (2006). Diagnostic Accuracy of
Rest/Stress ECG-gated Rubidium-82 Myocardial Perfusion PET:
Comparison with ECG-gated Tc-99m-Sestamibi SPECT. J Nucl Cardiol.
13(1):24-33.
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McArdle et al. (2012). Does rubidium-82 PET have superior accuracy to SPECT
perfusion imaging for the diagnosis of obstructive coronary disease?: A systematic
review and meta-analysis. ] Am Coll Cardiol. 60(18):1828-37.
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Sensitivity

| x,f”’ Sensitivitiy (95%CI) Specificity (95%CI)
I — — — — SPECT 88.4 (86.5 - 90.0) 76.0 (72.4 - 79.4)
PET 92.6 (88.3 - 95.5) 81.3 (66.6 - 90.4)
1 0.8 0.6 0.4 0.2 0
Specificity

Parker et al. (2012). Diagnostic accuracy of cardiac positron emission
tomography versus single photon emission computed tomography for coronary
artery disease: a bivariate meta-analysis. Circ Cardiovasc Imaging. 5(6):700-7.
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Figure 2 Kaplan—-Meier unadjusted survival estimates as a function of percent ischaemic myocardium at baseline (A), and substratified by myocar-
dial blood flow reserve within 0% (B), 1-10% (C) and >10% (D) ischaemia.
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CLINICAL RESEARCH
Imaging

Myocardial blood flow reserve assessed by
positron emission tomography myocardial
perfusion imaging identifies patients with a
survival benefit from early revascularization

LS. Chan'?, Brett W. Sperry © ',
dall C. Thompson'?, James A. Case’,

0.6 4

4 —— Medical Therapy — Early Revascularization

Hazards for CV Death

08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Global Myocardial Blood Flow Reserve

Figure 5 Hazards for cardiac death with early revascularization compared to medical therapy based on global myocardial blood flow reserve by
positron emission tomography myocardial perfusion imaging.
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Radiation Dose to Patients (UK administered activity)

Admin. activity ED (mSv) +CTAC
99mTc sestamibi (RR) 400 MBq X 2 (S+R) 8
99mTc tetrofosmin (RR) 400 MBq x 2 (S+R) @
2017 80 MBq (Str+Redist) 16

82Rb 2x20 mCi 1.8 C21D
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ASNC INFORMATION STATEMENT

Recommendations for reducing radiation
exposure in myocardial perfusion imaging

Patient referred for MPI

YES

Is a comparable diagnostic test
without radiation available?

NO y
Consider

PET

Consider

Is PET available?

SPECT

NO

Candidate for stress only?
YES

NO

HF or MI?

NO YES
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Choice of SPECT vs PET

* SPECT Pro * PET Pro

— Widely available — Rapid throughput
— ‘Cheaper’ technology — Fixed cost
— Superior diagnostic
accuracy
* Reduced downstream
costs
— Societal benefit —
reduced radiation to
patients and staff



