
	
   	
   	
   	
   	
   	
   	
   	
   	
  	
  
ISOTOPE	
  BONE	
  	
  
IMAGING	
   	
   	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
  
	
   	
   	
   	
   	
   	
  

MARROW/CANCELLOUS	
  
� 	
  

COMPACT/CELLULAR

Thursday, May 31, 12



BONE	
  BLOOD	
  SUPPLY	
  

Thursday, May 31, 12



BONE(LIGAND)	
  ACTIVATION	
  MARROW	
  PERMEATION

	
  METASTATIC	
  PATHWAYS

Thursday, May 31, 12



Thursday, May 31, 12



	
  CELLULAR	
  ANATOMY

Thursday, May 31, 12



OSTEOBLASTS

Thursday, May 31, 12



OSTEOBLASTS-­‐-­‐-­‐-­‐-­‐OSTOCYTES

Thursday, May 31, 12



OSTEOCLASTS

Thursday, May 31, 12



NORMAL	
  BONE	
  OSTEOGENISIS

Thursday, May 31, 12



Osteoprotegerin-­‐Prod.by	
  Osteo-­‐	
  
Blasts	
  Neutralizes	
  Osteo-­‐	
  Clasts

Thursday, May 31, 12



	
  OSTEOGENIC	
  
� BREAST	
  AND	
  MULT.	
  MYELOMA-­‐OSTEOLYTIC(+marrow)
� PROSTATE-­‐BOTH	
  LYTIC.	
  AND	
  BLASTIC(marrow	
  +	
  bone)

� INC.	
  BLASTIC	
  +CLASTIC=BRITTLE	
  BONE
� PREFERENTIAL	
  PROSTATE	
  BONE	
  METS	
  (tumor	
  by	
  products)

� TGF-­‐TRANSFORMING	
  GROWTH	
  FACTOR+EPIDERMAL(EGF)
� PROMOTES	
  TUMOR	
  ADHESION	
  TO	
  BONE/GROWTH	
  OF	
  METS.
� INC.	
  ANDROGEN-­‐INDEPENDENT	
  CELLULAR	
  GROWTH
� INC.CANCER	
  CELLS=EGF	
  PROMOTES	
  BONE	
  METS	
  
� OSTEOCLAST	
  MATURATION=LYTIC	
  	
  METS.

� BONE	
  MORPHOGENIC	
  PROTEINS
� OSTEOGENIC	
  FACTOR(prostate	
  cancer)-­‐BLASTIC	
  METS.

� OSTEOGENIC	
  PHYSIOLOGY	
  OF	
  NORMAL	
  BONE(ligands	
  ,	
  PTH)
� RANKL-­‐INC.CLASTS-­‐-­‐OSTEOPROTEGERIN-­‐HALTS	
  RANKL
� PTH	
  INHIBITS	
  OPG	
  	
  	
  (RANKL	
  VS	
  OPG=+/-­‐BONE	
  	
  FORMATION)

Thursday, May 31, 12



Thursday, May 31, 12



METASTASIS-­‐BLASTIC/CLASTIC

Thursday, May 31, 12



COMBINATION(BLASTIC/CLASTIC)

Thursday, May 31, 12



BONE	
  IS	
  NORMALY	
  REPLACED

Thursday, May 31, 12



OESTEOCLASTIC	
  RESORPTION

Thursday, May 31, 12



CANCER-­‐-­‐%	
  WITH	
  BONE	
  METS	
  

Thursday, May 31, 12



	
  	
  BONE	
  IMGING	
  EQUIPMENT	
  
	
  	
  FROM	
  THE	
  1960’s	
  TO	
  20011

Thursday, May 31, 12



AGENTS	
  TAG	
  TO	
  BONE	
  
(CHEMOADSORPTION)

Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



PLANAR	
  IMAGING	
  +	
  SPECTCT

Thursday, May 31, 12



PET/CT-­‐ANATOMY	
  +”FUSION”
PET	
  ONLY—1990,S PET/CT-­‐-­‐-­‐-­‐2004-­‐to	
  present

Thursday, May 31, 12



PET/CT	
  PHYSIOLOGIC	
  IMAGING
� TUMOR	
  GLYCOLYSIS(F18	
  GLUCOSE=FDG)

� GLUT	
  -­‐1-­‐TRANS	
  MEMBRANE	
  TRANSPORTER
� IF	
  OVER	
  EXPRESSED=FDG	
  DEPOSITION
� HEXOKINASE-­‐F18-­‐6-­‐PHOSPHATE=TRAPPED
� NOT	
  ALL	
  TUMORS	
  ARE	
  FDG	
  AVID

� PET/CT	
  -­‐CURRENT	
  AND	
  FUTURE	
  ISOTOPES
� OSTEOGENIC	
  UPTAKE-­‐F18	
  (OSTEOGENIC	
  ACTVATION)
� COMBINED	
  (COMBO)	
  STUDIES-­‐FDG+F18
� NEW	
  ISOTOPES-­‐CHOLINE,ACETATE,AMYLOID,ETC.

Thursday, May 31, 12



F18	
  GLUCOSE(FDG)	
  IMAGING

Thursday, May 31, 12



FDG	
  MARROW	
  	
  IMAGING	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
MARROW/HEMOPOESIS FDG++	
  MARROW	
  METS

Thursday, May 31, 12



F18	
  PET/CT-­‐BONE	
  IMAGING

Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



PROSTATE	
  CANCER-­‐STAGING	
  	
  

Thursday, May 31, 12



Thursday, May 31, 12



PET/CT-­‐-­‐-­‐NEW	
  DIMENSIONS	
  

Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Fluoride	
  
PET	
  Bone	
  
Scan	
  

FDG	
  PET	
  
Whole	
  
Body	
  Scan

Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



FDG	
  “COMBO”	
  STUDIES
� FDG	
  DETECTS	
  TUMOR	
  GLYCOLYSIS-­‐	
  HOWEVER	
  
SOME	
  TUMORS	
  ARE	
  NOT	
  FDG	
  AVID!

� F18	
  DETECTS	
  METABOLIC	
  BONE	
  ACTIVATION	
  OF	
  
METASTATIC	
  TUMOR-­‐OSTEOCALSTIC/BLASTIC

� “	
  COMBO”	
  FDG/F18	
  STUDIES	
  ARE	
  DEFINITIVE	
  IN	
  
DETECTING	
  TOTAL	
  TUMOR	
  BURDEN	
  

Thursday, May 31, 12



	
  PET/CT	
  BONE	
  IMAGING
� BONE	
  IMAGING	
  CAN	
  ACCURATELY	
  DETECT	
  EARLY	
  
TUMOR	
  INVOVELMENT
� 	
  TUMOR	
  STAGING-­‐SENS/SPEC	
  NEAR	
  100%!
� 	
  TUMOR	
  RESPONSE-­‐QUANTITATIVE/QUALITATIVE	
  	
  

� SPECIFIC	
  UNIT	
  VALUE(SUV)
� MEASURED	
  HOUNDSFIELD	
  (HUV)	
  RESPONSE
� REPETATIVE	
  MEARSURMENTS	
  ARE	
  ACCURATE!
� CORRELATE	
  WITH	
  PSA,ALK.PHOS.,ETC.

� BONE	
  IMAGING	
  CAN	
  ACCESS	
  TREATMENT	
  
PROTOCOLS
� RADIOACTIVE,BISPHOSPHONATES,ETC.

Thursday, May 31, 12



BASELINE	
  T	
  SPINE	
  METS

Thursday, May 31, 12



3	
  MONTH	
  QUANTITATIVE	
  

Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



WHAT	
  ARE	
  THE	
  BEST	
  DECISION	
  
APPROPRIATNES	
  CRITERIA?

Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



Thursday, May 31, 12



DISCUSSION	
  POINTS
� CURRENT	
  NATIONAL	
  PET	
  REGISTRY	
  PROJECT

� IS	
  CURRENT	
  RVU/BILLABLE	
  DATA	
  JUSTIFIABLE?

� CPT/RVU	
  CODES	
  	
  ARE	
  NOT	
  RELEVANT!

� COST	
  SAVINGS	
  THRU	
  TUMOR	
  UPSTAGING	
  ARE	
  
NOT	
   	
   	
   	
   	
   	
   	
   	
  
	
  REIMBURSABLE-­‐UPSTAGE	
  DISEASE=LESS	
  TREATMENT

� CURRENT	
  APPROPRIATNESS	
  CRITERIA	
  MUST	
  CHANGE

Thursday, May 31, 12



Thursday, May 31, 12



THE	
  LESSON	
  ENDS!!

Thursday, May 31, 12


