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i n  t h e  t r a n s a x i a l  mode. Resolut ion is s e l e c t a b l e  i n  both t h e  t r a n s a x i a l  

and 2-D imaging node from 9 t o  18 m. (15). 

The s y s t e a  is  c a l i b r a t e d  i n  terns of a b s o l u t e  concen t r a t ion  u n i t s  

wi th  a uniform c y l i n d r i c a l  phantom of krmwn r a d i o a c t i v i t y  concen t r a t ion  (15). 

The system sof tware  of t h e  EC4T allows t h e  u s e r  t o  e x t r a c t  r eg ion  of i n t e r e s t  

concen t r a t ions ,  window t h e  images, h i s t o g r a s  o r  p r o f i l e  t h e  images and a 

v a r i e t y  of o t h e r  post-processing c a p a b i l i t i e s .  

Phys io logic  Models I 

! 
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I n  gene ra l ,  t h e  modeling approach w e  have taken wi th  PY is  t o  employ 

t h e  type  of compartmental modeis used i n  autoradiography and a l s o  e q u i l i -  

' b r i m .  o r  s teady  s ta te  models (7-8). 

Cerebra l  Blood Volume Bodel: The model f o r  c e r e b r a l  blood volume (CBV) 

was i n i t i a l l y ' d e v e l o p e d  by Phelps e t  a l .  (21) f o r  x-ray f luo rescence  measure- 

ments and later a p p l i e d  by Kuhl e t  a1 (22) t o  ECT. This  equi l ibr ium model 

i s  given by: 
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(1) ( co-RBc)T CBV = 

( CO-RBC)S x 0.85 x d 

11 11 where ( CO-RBC) and ( CO-RBC) are t h e  c e r e b r a l  t i s s u e  and venous blood 

concen t r a t ion  of ' IC0 l abe led  r ed  blood cells (RBC), 0.85 i s  a c o r r e c t i o n  

T B 

account ing for .  t h e  d i f f e r e n c e  between l a r g e  vessel and c e r e b r a l  hematocr i t  

(21) and d is t h e  dens i ty  of c e r e b r a l  t i s s u e  (1.04 gn /cc> .  The va lue  in t h e  

numerator is determined d i r e c t l y  wi th  t h e  tonograph. 

is measured from a s i n g l e  venous blood sample wi th  a w e l l  counter .  

blood cel ls  are l a b l e d  by a s i n g l e  b r e a t h  i n h a l a t i o n  of "CO gas .  ' 

The term in t h e  denominator 

The r e d  

Glucose Metabolism Model: - Determination of metabol ic  ra te  f o r  g lucose  

wi th  (F-18)-2-fluoro-2-deoxy-D-glucose (FDG) as a g lucose  analog i s  based 




