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ABSTRACT 

MDX is a med ica l d i agnos i s system, o rgan ized as a 
h i e r a r c h i e s c o l l e c t i o n o f conceptua l s p e c i a l i s t s , 
who cooperate to diagnose a case. The c u r r e n t 
domain of MDX is c h o l e s t a s i s , a syndrome i n v o l v i n g 
t h e l i v e r . MDX works in c o n j u n c t i o n w i t h a 
c o n c e p t u a l l y o rgan ized da ta base s p e c i a l i s t 
(PATREC) and r a d i o l o g y consu l t an t (RADEX). 

PROGRAM DESCRIPTION 

In t he l a s t IJCAI a t Tokyo, we presented an 
approach to knowledge o r g a n i z a t i o n and problem 
s o l v i n g f o r d i a g n o s t i c t a s k s , and desc r ibed a 
p r o t o t y p e system c a l l e d MDX based on t h a t approach 
| 1 ] . Severa l aspects o f system des ign and 
performance were d iscussed in ( 2 ) , and the c e n t r a l 
t h e o r e t i c a l ideas u n d e r l y i n g the approach are 
p resen ted , and f u r t h e r ex tens ions e l a b o r a t e d , i n 
( 3 ) . 

There are two key aspects to the methodology : 
(1) The d i a g n o s t i c knowledge is decomposed i n t o a 
c o l l e c t i o n o f h i e r a r c h i c a l l y o rgan ized concep tua l 
s p e c i a l i s t s : t he scope o f the s p e c i a l i s t s v a r i e s 
f rom more genera l to more p a r t i c u l a r as the 
h i e r a r c h y i s t r a v e r s e d f rom top to bo t tom. (2) The 
problem s o l v i n g proceeds in a top-down manner; t he 
s p e c i a l i s t s i n the h i e r a r c h y e s t a b l i s h o r r e j e c t 
t h e i r re levance to the case at hand, and those who 
have e s t a b l i s h e d t h e i r re levance pass the c o n t r o l 
t o t h e i r successors , u n t i l a l l r e l e v a n t s p e c i a l i s t s 
have added t h e i r e x p l a n a t i o n of abnormal da ta which 
t h e knowledge i n t h e i r scope can e x p l a i n . 

The MDX system, which is w h o l l y d i a g n o s t i c in 
i t s knowledge, communicates w i t h two a u x i l i a r y 
systems, PATREC and RADEX. PATREC is a data base 
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a s s i s t a n t i n t he sense i t a cqu i r es t h e p a t i e n t 
d a t a , o rgan izes them, and answers t he q u e r i e s o f 
MDX concern ing the p a t i e n t d a t a . In a l l these 
a c t i v i t i e s PATREC uses v a r i o u s types o f i n f e r e n t i a l 
knowledge embedded in an u n d e r l y i n g concep tua l 
model of t he domain of medica l d a t a . RADEX is a 
r a d i o l o g y c o n s u l t a n t t o MDX, and i t suggests o r 
con f i rms d i a g n o s t i c p o s s i b i l i t i e s by reasoning 
based on i t s knowledge of imaging procedures and 
r e l e v a n t anatomy. See [4] and [5] f o r f u r t h e r 
d e t a i l s about these subsystems. 

The c u r r e n t domain of MDX is a syndrome c a l l e d 
c h o l e s t a s i s , which covers a l a r g e number of 
s p e c i f i c l i v e r d i seases . The p i l o t system was 
r e s t r i c t e d t o e x t r a - h e p a t i c d iseases o n l y ; however, 
in t h e l a s t s e v e r a l months, a l a r g e number o f 
i n t r a h e p a t i c d iseases have been added. The system 
is c o n t i n u a l l y t e s t e d on a number of cases b o t h 
f rom j o u r n a l s and h o s p i t a l r eco rds . MDX is w r i t t e n 
i n LISP, and i s q u i t e l a r g e : i t runs i n 120K words 
of DEC-20 memory, in a d d i t i o n to the memory 
requ i rements o f t he LISP system i t s e l f . 
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