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Summary 

q  Two case studies: 
Ø  PET versus PET-CT 
Ø  Triage of Acute Coronary Syndrome (ACS) patients in ERs 

q  PET-CT 
Ø  There was considerable a priori justification why a fused system would 

be beneficial 
•  Better registration, correlation between structure and function, attenuation 

correction, quantitation 

Ø  PET-CT fusion were being done manually before hybrid systems came 
on the market 

q  ACS 
Ø  While ACS triage continues to evolve, there is a priori justification why 

fusion of disparate sources of information is beneficial 
•  Permits individualized assessment of the patient 
•  Results in significantly better outcomes of patients 



PET Imaging 

Pictures from Wikipedia 

FDG uptake 

Positron emitting water 

Positron emitting glucose 



Brief History of PET 

q  1950’s 
Ø  Gordon Brownell at MGH 
Ø  First positron image – brain tumor localization (1951) 

•  2 decades before MRI and CT 

q  1960’s and 1970’s 
Ø  Emissions computed tomography and Mark-II scanner 
Ø  Chesler’s FBP 3-D recon applied to CT and PET 
Ø  First commercial PET scanner (1970) 
Ø  Phelps and the PETT-III (1974) – 2-cm resolution 
Ø  Tracers: O15-water (1970) and FDG (1976) 

Linton, Radiology at Massachusetts General Hospital: 1896-2000 
Wacholtz, “History and development of PET,” Cewebsource.com 



Positron annihilation 

http://depts.washington.edu/nucmed/IRL/pet_intro/intro_src/section2.html 



CT MRI PET 

Latack et al, “Patients with partial seizures: evaluation by MR, CT, and PET imaging,” Neuroradiology, 1986 



Di Chiro et al, “glucose utilization by intracranial meningiomas as an index of tumor aggressivity …” Radiology 164 1987. 



1980’s and 1990’s 

q  PET transitioned from research to clinical tool 
q  It was well recognized that PET, by itself, did not provide 

sufficient resolution or anatomic details 
Ø  Used in conjunction with CT and MR to provide structural 

information to complement PET’s functional information 

q  Separate PET and CT scans were performed, but patient 
movement made image registration an issue 

q  Also recognized that PET was not quantitative 
Ø  Needed to properly account for vast attenuation differences 

between bone, tissue, and air 



PET-CT 

q  Introduced in 2000 
q  Time Magazine’s 

Invention of the Year 
Ø  Dec 2000 

Siemens Biograph 64 PET-CT 





Von Schulthess et al, “Integrated PET/CT: current applications and future directions,” Radiology, 328, 2006. 



Attenuation Correction 

video 

Attenuation Corrected Uncorrected 



PET-CT Registration 

video 

PET-CT PET only 



Problem 

ACUTE CORONARY SYNDROME (ACS) 
 
q  Patient enters the Emergency Room complaining of 

sharp chest pains 
q  How should the ER triage the patient? 



EKG 

q  QRS complex 
Ø  Ventricular depolarization 

q  T 
Ø  Ventricular repolarization 

q  ST 
Ø  STEMI 
Ø  NSTEMI 

Mohrman and Heller, Cardiovascular Physiology, McGraw Hill, 2006. 



EKG 



ACS Triage- 1988 

Goldman et al, NEJM, 3/31/1988 

Triage decisions based on case history, symptoms, and EKG 

APPROACH PROVIDES NO INSIGHTS INTO 
LOCATION OF PROBLEM, SEVERITY, EXTENT OF DAMAGE,  

LIKELIHOOD OF RECURRENCE, ETC. 



ACS Triage - 2009 

Triage now consists of: 
•  History / risk factors 
•  Blood test / enzymes 
•  EKG 
•  Symptoms 
•  Imaging 
•  Progression of enzymes 

Willemsen et al, BMC Cardiovascular Disorders, 2009 



Summary 

q  Two case studies: 
Ø  PET versus PET-CT 
Ø  Triage of Acute Coronary Syndrome (ACS) patients in ERs 

q  PET-CT 
Ø  There was considerable a priori justification why a fused system would 

be beneficial 
•  Better registration, correlation between structure and function, attenuation 

correction, quantitation 

Ø  PET-CT fusion was being done manually before hybrid systems were 
commercially introduced 

q  ACS 
Ø  While ACS triage continues to evolve, there is a priori justification why 

fusion of disparate sources of information is beneficial 
•  Permits individualized assessment of the patient 
•  Results in significantly better outcomes of patients 


