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Introduct io n 

Thi s stud y investigate d th e difference s i n th e underlyin g 
cognitiv e processe s use d b y staf f  radiologist s an d radiolog y 
resident s whil e diagnosin g breas t  disease s a s depicte d o n 
mammograms.  Th e research :  (1 )  characterize d th e cognitiv e 
processe s o f  bot h novic e an d exper t  radiologist s b y 
conductin g in-dept h analyse s o f  verba l  protocols ,  (2 ) 
incorporate d a n augmente d experimenta l  conditio n (t o tes t 
th e hypothesi s tha t  highlighte d critica l  finding s woul d 
facilitat e th e attainmen t  o f  a  diagnosti c schem a an d increas e 
diagnosti c accuracy) ,  (3 )  analyze d th e film  tracing s mad e b y 
bot h resident s an d radiologist s an d thei r  relationshi p t o 
diagnosti c accuracy ,  an d (4 )  rectifie d certai n methodologica l 
and analytica l  inadequacie s o f  previou s cognitiv e studie s i n 
visua l  domains . 

Method 

A tota l  o f  twent y {N-20 )  subjects ,  1 0 staf f  radiologist s an d 
10 senio r  radiolog y resident s fro m McGil l  University' s five 
teachin g hospital s participate d i n thi s study .  Th e staf f 
radiologist s ha d a n averag e o f  1 4 year s o f  mammograph y 
experienc e (diagnose d a n averag e o f  30,00 0 mammograms, 
and diagnose d a n averag e o f  6 6 case s pe r  week) .  Th e 
resident s ha d a n averag e o f  6  month s o f  mammograph y 
experienc e (ha d diagnose d 2 5 t o 100 0 mammograms,  an d di d 
not  diagnos e mammograms o n a  weekl y basis) . 

Ten relativel y difficul t  breas t  diseas e case s wer e selecte d 
fo r  th e study .  Eac h cas e wa s comprise d o f  a  brie f  clinica l 
histor y an d a  se t  o f  4  mammograms.  Eac h subjec t  solve d a 
tota l  o f  te n breas t  diseas e case s ( 5 authenti c an d 5 
augmented) .  I n th e augmente d condition ,  th e critica l 
mammogram finding s relevan t  t o th e diagnosi s wer e 
highlighted .  I n th e authenti c condition ,  th e critica l 
mammogram findings  wer e no t  highlighted .  Th e case s wer e 
counterbalance d acros s condition s an d subjects . 

The experimenta l  procedur e involved :  (1 )  instructin g th e 
subjec t  t o "thin k ou t  loud "  whil e he/sh e diagnose d eac h cas e 
(an d solve d a  practic e case) ,  (2 )  presentin g th e clinica l 
histor y t o th e subject ,  (3 )  displayin g th e mammogra m se t 
on a  view-bo x an d (4 )  instructin g th e subjec t  t o poin t  t o th e 
critica l  fil m finding s whil e diagnosin g eac h case .  Eac h 
sessio n wa s recorde d o n audi o an d video . 

Resu l t s 

The verba l  dat a (i n conjunctio n wit h th e vide o data )  wer e 
subjecte d t o protoco l  analysi s technique s (Ericsso n & 
Simon ,  1993 ;  Pate l  &  Groen ,  1986) .  Exper t  diagnosti c 
reasonin g i n visua l  diagnosi s o f  mammograms wa s 
characterize d by :  (1 )  top-dow n an d bottom-u p cognitiv e an d 
perceptua l  processes ,  (2 )  schema-base d problem-solvin g 
whic h facilitate s accurat e characterizatio n o f  film  features , 
integratio n o f  clinica l  histor y cue s followe d b y rapi d an d 
accurat e diagnosis ,  an d (3 )  us e o f  forwar d reasonin g 
processe s durin g th e diagnosti c process .  Residents ' 
diagnosti c reasonin g proces s wa s characterize d by :  (1 ) 
mostl y bottom-u p reasonin g involvin g th e characterizatio n 
and subsequen t  integratio n o f  fil m features ,  (2 )  us e o f 
abductiv e reasonin g i n generatin g diagnosti c hypothese s an d 
eliminatin g the m base d o n th e presenc e o r  absenc e o f 
clinica l  cue s and/o r  fil m features ,  an d (3 )  inferio r 
characterizatio n o f  fil m feature s whic h wa s directl y relate d t o 
diagnosti c inaccuracy . 

Two separat e repeate d measure s A N O V As yielde d n o 
significan t  difference s betwee n th e mea n numbe r  o f  clinica l 
findings  an d clinica l  observation s b y level s o f  expertis e an d 
experimenta l  conditions .  I n addition ,  resident s (1 )  provide d 
slightl y mor e differentia l  diagnoses ,  an d (2 )  wer e les s 
accurat e i n thei r  diagnose s tha n staf f  radiologists . 

Discussion 

The contribution s o f  thi s stud y include :  (1 )  a  comprehensiv e 
cognitiv e mode l  o f  diagnosti c reasonin g i n radiology ,  (2 ) 
enhance d understandin g o f  th e perceptua l  an d cognitiv e 
processe s underlyin g radiologica l  diagnosis ,  (3 )  a n initia l 
theor y o f  learnin g i n ill-structure d domains ,  an d (4 ) 
empirica l  evidenc e fo r  th e desig n o f  a  computerize d syste m 
fo r  trainin g radiolog y resident s t o diagnos e mammograms. 
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