
DUAL	  ENERGY/SPECTRAL	  CT	  	  	  
PARADIGM	  OF	  	  IMAGING

!
● TODAYS	  CT	  IMAGING	  
● SINGLE	  SLICE	  TO	  SPIRAL/SLIP	  RING	  /MULTI	  DETECTOR	  
● ISOTROPIC	  VOXEL-‐MULTI-‐PLANE-‐2D/3D	  RECON.	  
!

● NEW	  PARADIGM	  OF	  MATERIALS	  CHARACTERIZATION	  
● “DUAL	  ENERGY	  CT”-‐	  APPLICATION	  OF	  TWO	  X-‐RAY	  PHOTON	  
ENERGYS	  

● NEW	  SPECTRAL	  TISSUE	  ANALYSIS-‐”DECOMPOSTION”	  
!

● BREAKING	  THE	  	  HOUNSFIELD	  “BARRIER”



JUST	  LIKE	  WINTER	  CT	  IS	  EVOLVING

DUAL	  ENERGY/SPECTRAL	  CT	  
TODAYS	  POLAR	  VORTEX
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Photoelectric	  Absorption

Compton	  Scatter





	  THE	  APPLIED	  TUBE	  ENERGY=KVP	  	  	  	  	  	  	  	  	  	  
KILO	  ELECTRON	  VOLT	  =KEV



IODINE	  Z#53	  HAS	  HIGH	  ATTENUATION	  
VALUE	  RELATIVE	  TO	  BODY	  TISSUES



























NO	  KVP	  SETTINGS







	  	  	  	  HEAD/	  NECK	  DUAL	  ENERGY	  CT









	  IMAGE	  DECOMPOSTION	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
140KVP	  	  -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐-‐	  	  80	  KVP



	  	  	  	  	  	  	  	  DUAL	  ENERGY	  CHEST	  	  CT







IODINE	  MAP

















CONTRAST	  ENHANCEMENT	  	  
IODINE	  “SUV”	  BIOMARKER-‐DX/RX





















	  	  	  	  ABDOMINAL	  DUAL	  ENERGY	  CT



ANGIOGENESIS/PERMEABILITY	  
DIAGNOSIS/FOLLOW-‐UP



LIVER	  LESION	  TOO	  SMALL	  TO	  
CLASSIFY-‐IODINE	  “MAP”=CYST



IODINE	  “MAP”	  	  	  OUTLINES	  
PANCREATIC	  TUMOR



IODINE	  “MAP”	  DEFINES	  CYSTIC	  
RENAL	  LESSIONS







	  	  	  	  	  	  	  	  	  	  THE	  INCIDENTALOMA





	  	  	  MUSCULOSKELETAL	  DUAL	  “E”CT









MRI-‐MARROW	  EDEMA







	  	  	  	  	  BEAM	  HARDENING	  ARTIFACT



HIP	  ARTHROPLASTY



FEMORAL	  FX.	  SCREW	  FIXATION













 
 
	  	  	  	  	  	  	  	  	  	  	  VASCULAR	  DUAL	  ENERGY	  CT





	  	  	  	  	  	  	  	  	  	  	  	  TUCSON	  WINTER	  SKY	  





Thus	  endeth	  the	  lesson.
Thank	  you	  very	  much	  
for	  your	  attention.

Storks	  and	  Egrets	  at	  Sunset


