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Knowledge-base d Component s o f  Expertis e 
i n Medica l  Diagnosi s 

Paul  J .  Feltovic h 
Souther n Illinoi s Universit y Schoo l  o f  Medicin e 

Studie s o f  clinica l  reasonin g prio r  t o thi s on e ha d establishe d th e 
genera l  for m o f  clinica l  reasonin g a s hypothesi s testing ;  cue s i n patien t  dat a 
sugges t  interpretiv e hypothese s whic h direc t  furthe r  interrogatio n o f  a  case . 

However ,  parameter s o f  thi s proces s reflectin g timin g an d numbe r  o f  hypothese s 
di d no t  discriminat e exper t  fro m novic e reasoning .  A s als o indicate d b y othe r 
psychologica l  studie s emergin g a t  th e tim e (e.g. ,  chess) ,  expertis e appeare d 
t o resid e i n th e qualit y o f  diagnosti c outcome s (intermediat e an d ultimate ) 
and i n th e knowledg e bas e supportin g reasoning .  Th e presen t  stud y i n pedi -
atri c cardiolog y se t  ou t  t o explor e th e root s o f  qualit y i n th e knowledg e bas e 
of  clinica l  practitioners . 

Hypotheses about the disease knowledge base and its development with 
experienc e wer e proposed ,  involving :  (1 )  density ,  th e clusterin g o f  simila r 
disease s int o categories ,  (2 )  precision ,  th e tunin g o f  clinica l  expectation s 
i n a  diseas e t o thei r  naturall y occurrin g variability ,  an d (3 )  non -
classicality ,  th e elaboratio n o f  diseas e prototype s int o man y les s repre -
sentativ e variations . 

Medical subjects (students through highly experienced professionals) diag-
nose d clinica l  case s whil e thinkin g aloud .  Eac h cas e wa s designe d t o tes t  on e 
of  th e aspect s o f  diseas e knowledge .  Thi s wa s aide d b y th e us e o f  a  "garde n 
path "  methodolog y b y whic h subject s wer e le d initiall y  t o a n erroneou s hypo -
thesi s an d ha d t o adjus t  i n particula r  way s i f  the y wer e t o b e successfu l  i n 
th e case .  Th e focu s o n qualit y i n th e stud y wa s addresse d throug h analysi s o f 
subjects '  us e o f  "logica l  competito r  sets "  (LCS) ,  hypothese s sharin g a  "deep " 
physiologica l  commonalit y an d define d i n advanc e t o b e plausibl e explanation s 
fo r  eac h case . 

Results were generally consistent with the hypotheses concerning knowledge 
bas e development .  Expert s generate d an d considere d LC S disease s i n groups , 
branche d t o subtl e diseas e variation s wher e appropriate ,  an d evaluate d alter -
native s appropriatel y t o mak e discriminations .  Novice s considere d subset s o f 
th e LC S mor e i n isolation ,  ofte n focusin g o n th e classi c prototype ,  an d mad e 
systemati c error s o f  evaluation ,  reflectin g imprecision . 

Quality in clinical reasoning was attributed partly to a dense interactive 
knowledg e bas e fo r  disease s organize d b y pathophysiologica l  "dee p structure, " 
many variation s o n eac h diseas e theme ,  an d well-tune d clinica l  expectation s 
fo r  diseases . 
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