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D O M A IN SPECIFICIT Y A N D K N O W L E D GE U T I L I Z A T I O N 
I N D I A G N O S T I C E X P L A N A T ON 

Vimla L. Patel 

3os € F .  Aroch a 
Guy J .  Groe n 

McGill University 

ABSTRACT 
Thi s pape r  examine s th e perfonnanc e o f  cardiologists ,  psychiatrists ,  an d surgeon s i n 

diagnosti c explanation s o f  case s withi n an d outsid e thei r  domain .  Th e protocol s wer e analyze d b y 
technique s o f  transformin g a  propositiona l  representatio n int o a  semanti c network .  Som e graph -
theoreti c criteri a fo r  analyzin g semanti c network s ar e use d fo r  precisio n o f  analysis .  Th e result s 
sho w tha t  th e subject s interpre t  case s i n term s o f  th e familia r  componen t  o f  th e problem ,  usin g 
specifi c  domai n knowledge .  Thi s i s relate d t o forwar d directe d reasoning .  Unfamilia r  o r  uncertai n 
component s o f  th e disorde r  ar e eithe r  ignore d o r  explaine d usin g backwar d reasonin g strategies .  A 
tendenc y t o mov e fro m a  forwar d drive n strateg y t o a  backwar d drive n strateg y an d vicevers a i s als o 
seen i n sc.n e protocols .  Thi s sequenc e i s repeate d a  numbe r  o f  time s t o for m a  chai n consistin g o f 
forward/backwar d reasonin g sequences .  Thi s ha s implication s fo r  ho w subsequen t  patien t 
informatio n i s processe d i n orde r  t o mak e decision s fo r  treatmen t  an d managemen t 

INTRODUCTION 

Recent research on medical problem solving has shown that expert physicians solve clinical 

case s i n a  wa y tha t  reflec t  thei r  familiarizatio n wit h specifi c  diseas e types .  Studie s b y Josep h an d 

Pate l  (1986 )  an d Patel ,  Aroch a an d Groe n (1986) ,  sugges t  tha t  whe n expert s hav e extensiv e 

knowledg e o f  th e diseas e classificatio n i n a  clinica l  proble m the y ar e tryin g t o solve ,  the y wor k in -

ductively ,  reachin g a  diagnosti c hypothesi s direcd y fro m th e clinica l  findings .  Thi s ha s bee n doc -

umente d eve n i n situation s wher e th e physician s ar e force d t o mak e tentativ e hypothese s du e t o in -

sufficien t  informatio n t o diagnos e th e cas e correctiy .  Josep h an d Pate l  showe d tha t  whe n physi -

cian s proces s a  cas e serially ,  b y readin g a  segmen t  a t  a  time ,  expen s diffe r  fro m subexpert s 

(physician s workin g o n a  proble m tha t  fail s  outsid e thei r  are a o f  specialization )  i n th e amoun t  o f 

informatio n neede d t o reac h th e accurat e diagnosis .  Tha t  is ,  th e expert s correctl y diagnos e th e 

proble m earl y i n th e case .  Onc e th e expen s reac h th e diagnosis ,  the y interpre t  furthe r  finding s a s 

supportin g evidenc e fo r  thei r  first  hypotiiesis ,  a s oppose d t o subexpert s wh o produc e subsequen t 

diagnose s a s the y proces s mor e o f  di e clinica l  information ,  generatin g multipl e ne w hypothese s 

alon g th e way . 

Th e tendenc y o f  physician s t o interpre t  clinica l  case s i n term s o f  thei r  specializatio n ha s als o 

bee n show n b y Patel ,  Arocha ,  an d Groe n (1986) .  W h e n presente d wit h a n endocrinolog y case , 

cardiologist s interpre t  som e o f  th e informatio n i n th e tex t  a s suppor t  fo r  cardia c involvement ,  eve n 

thoug h thi s constitute d a  secondar y manifestatio n o f  th e primar y diseas e o f  hypothyroidism .  Thi s 

situatio n i s  mor e eviden t  w h e n th e cas e i s a t  a  hig h leve l  o f  difficult y i.e. ,  w h e n th e patter n o f 

finding s fo r  th e cas e overla p wit h tha t  o f  othe r  diseases .  Precisel y h o w thi s occur s w a s no t  ad -

dresse d b y th e authors . 

I n a  pape r  b y Pate l  an d Groe n (1986 )  i t  w a s show n tha t  i n orde r  t o reac h a  correc t  diagno -

si s cardiologist s hav e t o m a k e use ,  a t  leas t  partially ,  o f  al l  th e component s i n th e case .  However , 

thos e cardiologist s w h o solv e th e cas e o f  bacteria l  endocarditi s (se e Tabl e 1 )  i n a  mor e complet e 

way,  m a d e us e o f  th e rule s linkin g punctur e wound s t o intravenou s dru g us e t o bacteria l  infectio n 

and th e rul e linkin g earl y diastoli c m u r m u r  t o aorti c valv e insufficiency .  Althoug h mos t  cardiolo -

gist s recognized  th e infectio n componen t  o f  th e disease ,  al l  o f  the m focuse d predominanU y o n th e 

cardia c aspec t  o f  th e problem . 
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The facility with which experts interpret clinical cases within their clinical specialty suggest 
tha t  a  fas t  proces s o f  patter n recognitio n m a y b e takin g place .  Thi s ha s bee n mor e clearl y docu -
mente d i n domain s involvin g a  stron g perceptua l  component ,  suc h a s radiolog y (Lesgold , 
Robinson ,  Feltovich ,  Glaser ,  &  Klopfer ,  i n press) .  Researc h suggest s tha t  forwar d reasonin g 
m ay b e th e counterpar t  o f  patter n recognitio n i n mor e perceptuall y oriente d domains .  Th e issu e o f 
perceptio n become s a  patter n o f  comprehensio n i n a  verball y ric h domai n suc h a s medicine .  Th e 
researc h describe d i n Pate l  an d Groe n ha s pointe d ou t  tha t  exper t  cardiologist s proces s cardiolog y 
case s i n a  forwar d fashio n b y encodin g case s i n term s o f  hypothese s tha t  lea d t o th e diagnoses . 
Othe r  research  comparin g th e performanc e o f  cardiologist s an d endocrinologist s i n explanatio n 
task s withi n an d outsid e thei r  domai n specialtie s sugges t  tha t  whe n a  cas e i s i n th e physician' s ow n 
specialt y an d i s typica l  o f  th e domain ,  physician s us e forwar d directe d reasoning .  Contrarily ,  i f 
th e cas e i s outsid e th e physician s specialty ,  o r  i s  a t  a  hig h leve l  o f  difficulty ,  physician s emplo y 
backwar d directe d reasoning . 

TABLE 1 
Acttt e Bacteria l  Endocarditi s  Tex t 

THIS 27-YEA R OL D UNEMPLOYED MALE WAS ADMITTED T O TH E EMEROBNCY ROOM WIT H 
THE COMPLAINT OF SHAJdNO CHILL S AND FEVER OF FOUR DAYS DURATION.  H E TOOK HI S OWN 
TEMPERATURE AND WAS RECORDED A T 40" C ON TH E MORNING OP ADMISSION.  TH E FEVER AND 
CHILLS WERE ACCOMPANIED B Y SWEATING AN D A  FEELIN G OF PROSTRATION.  H E ALS O 
COMPLAINED OP SHORTNESS OF BREATH WHEN H E TRIE D T O CLIM B TH E TWO FUOHTS OP STAIR S 
I N HI S APARTMENT.  FUNCTIONAL ENQUIRY RÎ VEALE D A  TRANSIENT LOSS OF VISIO N I N HI S 
RIGHT EY E WHICH LASTED APPROXIMATELY 45 "  O N TH E DAY BEFORE HI S ADMISSION T O TH E 
EMERGENCY WARD. 

PHYSICAL EXAMINATION REVEALED A  TOXI C LOOKING YOUNG MAN WHO WAS HAVIN G A 
RIGOR.  Hi s TEMPERATURE WAS 41°C .  PULSE 120 .  H P 110/40 .  MUCUS MEMBRANES WERE PINK . 
Examinatio n o f  hi s limb s showe d punctur e wound s i n hi s lef t  antecubita l  fossa .  Th e 
PATIENT volunteere d THAT H E HAD BEEN BITTE N B Y A  CAT A T A  FRIEND' S HOUSE ABOUT A 
week BEFORE ADMISSION.  THERE WERE N O OTHER SKI N FINDINGS .  EXAMINATION OF TH E 
CARDIOVASCULAR SYSTEM SHOWED N O JUGULAR VENOUS DISTENSION,  PULSE WAS 12 0 PER 
MINUTE.  REGULAR.  EQUAL A N DISYNCRONOUS.  TH E PULSE WAS ALS O NOTED T O B E 
COLLAPSING.  Th e ape x BEAT WAS NOT DISPLACED.  AUSCULTATION OF HI S HEART REVEALED A 
2/ 6 EARLY DIASTOUC MURMUR I N TH E AORTI C AREA AND FUNDOSCOPY REVEALED A  FLAME-
SHAPED HEMORRHAGE I N TH E LEF T EYE.  THERE WAS N O SPLENOMEGALY.  URINALYSI S SHOWED 
NUMEROUS RED CELLS BUT THERE WERE N O RED CELL CASTS. 

Thi s pape r  focuse s o n th e domain-specifi c  knowledg e o f  psychiatrists ,  cardiologist s an d 
surgeon s whic h lea d the m t o emphasiz e certai n component s o f  th e cas e wit h whic h th e physician s 
ar e mor e familiar .  Th e proble m tex t  t o b e presente d describe s a  subjec t  wit h a  diagnosi s o f  acut e 
bacteria l  endocarditis .  Th e cas e ha s five  mai n component s whic h take n togethe r  woul d lea d t o a n 
accurat e diagnosis .  Thes e ar e a s follows :  First ,  th e patien t  i s  admitte d wit h sign s o f  infectio n rep -
resente d b y fever ,  chills ,  an d rigors ;  mor e specifically ,  th e sign s ar e a n indicatio n o f  bacteremi a o r 
bacteria l  infection .  Second ,  h e show s sign s o f  aorti c valv e insufficienc y indicate d b y lo w diastoli c 
pressur e an d norma l  systoli c pressure ,  an d a n earl y diastoli c murmur .  Third ,  th e patien t  present s 
emboli c phenomen a suggeste d b y a  previou s episod e o f  transien t  blindness ,  hemorrhag e i n on e 
eye ,  an d th e presenc e o f  re d cell s i n hi s urine .  Th e fourt h componen t  i s suggestiv e o f  a n acut e 
proces s an d i t  i s  indicate d b y th e shor t  duratio n o f  th e illnes s an d b y th e norma l  siz e o f  bot h th e 
splee n an d th e heart .  Thi s i s importan t  becaus e a  failur e t o identif y th e proble m a s acut e ma y 
chang e th e treatmen t  an d endange r  th e patient' s life .  Th e fifth  component ,  o f  socia l  rathe r  tha n 
biomedica l  nature ,  i s  suggeste d b y th e presenc e o f  punctur e wound s o n th e patient' s lef t  arm , 
whic h togethe r  wit h th e fac t  tha t  h e i s a  young ,  unemploye d mal e ma y sugges t  tha t  th e patien t  i s  a n 
intravenou s dru g user ,  whic h i n turn ,  ma y b e suggestiv e o f  bacteria l  endocarditi s  a s thi s diseas e i s 
c o m m on amon g intravenou s dru g users . 

I t  i s  hypothesize d tha t  expert s focu s o n thei r  o w n domai n o f  expertis e i n diagnosti c rea -
sonin g becaus e th e clinica l  rule s i n thes e domain s fo r  solvin g specifi c  problem s ar e easil y accessi -
ble ,  lliu s exper t  psychiatrist s explainin g th e clinica l  proble m woul d ten d t o focu s o n th e socia l  an d 
th e "illness "  aspec t  o f  th e patien t  rathe r  tha n o n th e biomedica l  explanation .  A  surgeo n unde r  th e 
same conditio n woul d b e expecte d t o emphasiz e th e infectiv e proces s o f  th e disease .  A  cardiolo -
gist ,  i n contrast ,  woul d focu s o n th e cardia c proble m leadin g t o endocarditis .  Thi s pape r  reports 
th e finding s from  thes e prediction s usin g specifi c  an d precis e method s o f  analyses . 
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E X P E R I M E N T AL M E T H OD 
Rationale : 

The empirica l  paradig m use d i n th e stud y involve s a  diagnosti c explanatio n tas k i n whic h 
th e subjec t  i s  aske d t o explai n th e underlyin g pathophysiolog y o f  th e patient' s condition .  Thi s 
prob e ha s prove d t o b e usefu l  fo r  assessin g difference s i n knowledg e tha t  ma y underli e th e prob -
lem-solvin g proces s (Pate l  &  Groen ,  1986) . 

We hav e foun d tha t  physician s respon d t o th e prob e b y explainin g th e patient' s symptom s 
i n term s o f  a  diagnosis .  Th e diagnosi s i s requeste d afte r  th e explanatio n task ,  givin g th e subject s 
th e opportunit y  t o provid e a  diagnosi s durin g th e explanation ,  suc h tha t  th e resultin g protocol s ma y 
reflec t  element s o f  th e solutio n process . 

I t  ha s bee n argue d elsewher e (Groe n &  Patel ,  i n press )  tha t  i n highl y verba l  knowledg e 
domains ,  proble m solutio n require s methodologie s differen t  fro m thos e traditionall y use d i n th e 
literature .  Th e attemp t  t o combin e comprehensio n an d proble m solvin g ha s le d som e researcher s 
(Kintsc h &  Greeno ,  1985 ;  Pate l  &  Groen ,  1986 )  t o utiliz e a  combinatio n o f  propositiona l  analysi s 
and productio n rul e systems .  Anothe r  wa y o f  representin g th e sam e informatio n i s throug h struc -
ture d representation s know n a s semanti c networks ,  whic h ca n b e rendere d mor e precis e b y intro -
ducin g a  fe w concept s fro m grap h theor y (Sowa ,  1984 ;  Groe n &  Patel ,  1987) .  Formall y a  grap h 
i s defme d a s a  non-empt y se t  o f  node s an d a  se t  o f  ar c leadin g fro m a  nod e N  t o a  nod e N' .  A 
gr'up h i s connecte d i f  ther e exist s a  path ,  directe d o r  undirecte d betwee n an y tw o nodes ,  wher e a 
directe d pat h ha s ever y nod e a s a  sourc e o f  a n arro w connectin g t o it s immediat e successor .  I f  th e 
grap h i s no t  connecte d the n i t  break s dow n int o disjoin t  components . 

I n term s o f  thes e notions ,  a  semanti c networ k i s forme d b y node s an d connectin g paths . 
Nodes ma y represen t  eithe r  clinica l  finding s o r  hypothese s an d th e path s represen t  directe d con -
nection s betwee n nodes .  Forwar d reasonin g correspond s t o a n oriente d pat h fro m a  fac t  t o a  hy -
pothesis .  Backwar d reasonin g correspond s t o a  directe d pat h fro m a  hypothesi s t o a  fact .  Thu s 
forwar d directe d rule s ar e identifie d wheneve r  th e physician s attemp t  t o generat e a  hypothesi s fro m 
th e finding s i n th e case .  Backwar d directe d rule s ar e identifie d whe n a  physicia n firs t  formulate s a 
hypothesi s an d the n attempt s t o pu t  th e dat a in .  Th e reade r  i s  referred  t o Groe n &  Pate l  (i n press ) 
fo r  detail s  o f  th e applicatio n o f  grap h theor y t o semanti c network . 

Description of Method: 
The clinica l  proble m selecte d wa s th e cas e o f  ACUTE BACTERIA L ENDOCARDITIS,  previ -

ousl y described .  I t  ha s fiv e sub-components ,  infectiou s process ,  aorti c insufficiency ,  emboli c 
phenonema,  acutenes s o f  diseas e an d intravenou s dru g use . 

The subject s include d cardiologists ,  psychiatrist s an d surgeons ,  si x a t  eac h leve l  o f  spe -
cialty . 

The genera l  procedur e involve d presentatio n o f  th e clinica l  case ,  obtainin g a  free-recal l 
protoco l  an d a  pathophysiologica l  explanatio n protocol ,  an d finall y askin g fo r  a  diagnosis . 

RESULTS AND DISCUSSION 

Overall summary of results in terms of number of subjects in each specialty that focus on 
particula r  component s o f  th e diseas e i s provide d o n Tabl e 2 .  Her e focu s refer s t o providin g a n 
explanatio n fo r  th e component .  Mos t  o f  th e subject s focu s o n th e infectio n componen t  o f  th e 
diseas e wit h a  stron g tendenc y fo r  th e surgeon s t o provide a detaile d explanatio n fo r  th e infectiv e 
process .  Th e cardiologist s hav e easil y accessibl e rule s fo r  th e cardia c problem ,  thu s the y focu s o n 
th e aorti c insufficienc y aspec t  o f  th e problem .  I n contrast ,  mor e psychiatrist s tha n cardiologist s o r 
surgeon s interpre t  th e proble m i n term s o f  socia l  phenomen a o f  intravenou s dru g use .  Surgeon s 
identifie d an d explaine d th e infectiou s proces s an d th e acutenes s o f  th e patient' s conditio n mor e 
tha n an y othe r  aspec t  o f  th e disease . 

The detail s o f  th e results  ar e explaine d wit h on e exampl e fro m eac h o f  th e generate d expla -
natio n protocol s fro m a  cardiologist ,  surgeo n an d a  psychiatrist .  Tabl e 3  give s th e explanatio n 
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protocol of a psychiatrist and Figure 1 presents the semantic network or structural representation 
generate d from  th e protocol . 

Thi s physicia n organize d hi s protoco l  aroun d th e likel y dru g injectio n b y th e patien t  whic h 
was signale d i n th e tex t  b y th e punctur e wound s o n th e patient' s arm .  Th e psychiatris t  seem s t o 
interpre t  th e problem s i n term s familia r  t o hi s specialization ,  tha t  is ,  a s a  dru g toxicit y problem .  H e 
interpret s feve r  a s a  reactio n t o th e drugs ,  no t  t o th e us e o f  a  contaminate d needle ,  i.e. ,  infectiv e 
componen t  o f  th e disease .  Th e subjec t  doc s no t  mentio n informatio n abou t  th e patient' s aorti c in -
sufficienc y o r  emboli c phenomenon .  Th e flame-shape d hemorrhag e i s als o explaine d fro m th e 
injecte d dru g rathe r  tha n from  a n infectiou s process . 

TABLE 2 
NUMBER O F SUBJECTS I N EACH SPECIALT Y THA T EXPLAI N 

THE SPECIFI C COMPONENT O F TH E DISEAS E 

NUMBER OF INTOAVENOUS AWmC 
SPEOALTf  SUBJECTS DRUG USE INFECnON ACUIENESS INSUFHCENCY EMBOU 

CARDIGLOGISTS 6  2  4  1  6  5 

PSYCHIATOISTS 6 5 5 2 2 2 

SURGEONS 6 6 6 5 2 3 

TABLE 3 
PATHOPHYSIOLOGY PROTOCOL B Y PSYCHIATRIS T #  2 

THE PATIEN T HAS BEEN REACTING T O STRESS LIKEL Y B Y HI S INJECTIN G A  DRUG (O R DRUGS)  WHICH HAS 
RESULTED I N TACHYCARDL\,  A  FAL L I N BLOOD PRESSURE AND ELEVATED TEMPERATURE H E I S I N OR NEAR 
SHOCK. 

THE FLAME-SHAPED HEMORRHAGE MAY REPRESENT A  SEQUELA OF A N UPSURGE I N BLOOD PRESSURE 
POSSIBLY A S A  RESULT OF HI S INJECTIO N OF DRUGS. 

The whol e structura l  representatio n i s tied  t o th e hypothesi s o f  dru g injection .  Thi s hy -
pothesi s i s causall y linke d t o th e tw o othe r  hypotheses ,  reactio n t o t o stres s an d upsurg e i n bloo d 
pressur e an d t o th e findings  i n th e cas e i.e ,  tachycardia ,  fal l  i n bloo d pressure ,  hig h temperature , 
toxicit y an d th e ey e hemorrhage .  I t  i s  importan t  t o not e tha t  th e critica l  informatio n fo r  th e accurat e 
diagnosi s o f  bacteria l  endocarditi s regarding  th e involvemen t  o f  hear t  wa s completel y ignored . 

Figur e 2  show s th e fou r  majo r  component s o f  th e stmctura l  representatio n o f  th e explana -
tion  protocol .  Non e o f  th e fou r  component s separatel y sho w an y sign s o f  pur e forwar d o r  back -
war d reasoning .  Th e firs t  component ,  reactio n t o som e "stres s lead s t o injectio n o f  drugs" ,  ha s 
bot h th e node s inferred .  Th e injectio n o f  dru g i s believe d t o b e th e patient' s reactio n t o som e stres s 
and i t  i s  th e dru g tha t  cause s toxi c problems .  Thi s componen t  explain s th e injectio n o f  drugs .  Th e 
secon d componen t  o f  th e networ k explain s th e diagnosi s o f  th e shoc k stat e o f  th e patien t  resulting 
i n thre e clinica l  findings  an d inferenc e o n th e findings.  Th e thir d componen t  explain s th e diagnosi s 
of  th e toxi c stat e o f  th e patien t  induce d b y th e drug .  Th e final  componen t  explain s th e flame -
shape d hemorrhag e a s a  resul t  o f  increas e i n bloo d pressur e cause d b y th e drugs .  I t  shoul d b e 
note d tha t  everythin g i s explaine d i n term s o f  th e dru g induce d toxicit y an d stress .  I t  i s  th e injec -
tion  o f  dru g aspec t  o f  th e networ k tha t  i s  th e overlappin g facto r  i n explainin g th e clinica l  cues . 
Tabl e 4  give s th e pathophysiologica l  protoco l  o f  a  surgeon . 
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REACTION rtm ^  INJECTIO N O F _,, _ 
TO cTPPc c """ *  t -  DRUG "*" '  » 

cnub 

UPSURGE I N 
BLOOD PRESSURE 

CRUi 

^ T A C H Y C A R D IA > 

FALL I N 
^  BLOOD PRESSURE 

K 
ELEVATED 

TEMPERATURE y 

carat ,  SHOCK 
- • S T A T B 

• • (  TOXI C > cnu 

CMIi r P LAME-SHAPED 
HEMORRHAGE ) 

FIGURE 1 
S T R U C T U R AL REPRESENTATION O F A C U T E BACTERIA L ENDOCARDITI S 

P R O B L EM B Y PSYCHIATRIS T #  2 

SCEYS F O R A.K.X .  FICSURESs 
J TE3C T CUES 

COnOi  conditiona l  llnlc s 
cnUt  causal  llnlc s 
RSLTi  rvsultlv *  llnlc s 
LOCi  locaciv *  llntc s 
EQUlUi  Aqulvalonc *  llnlc s 

INJECTION OF 
DRUG 

CWIt i UPSURGE I N 
BLOOD PRESSURE 

CIHJ. 

INJECTIO N O F 
DRUG 

conoi 

< 

REACTION 
TO STRESS 

C TACHYCARD1A7" 

c 
ELEVATED 

TEVIPFRATURE 

REACTION 
TO STRESS 

CPU. 

FLAME-SHAPED 
HEMORRHAGE ) 

COnO.  - ^  INJECTIO N OF 
DRUG 

FALL I N 
BLOOD PRESSURE " 

conoi 
- • 

SHOCK 
STATE 

r^TACHYCARDTA; 

BSLT. 
TOXIC 7 * 

FALL I N 
BLOOD PRESSURE 

ELEVATEH 
TEMPERATURE D 

FIGURE 2 
COMPONENTS O F STRUCTURAL RBPRBSENTATION O F ACUTE BACTERIA L 

ENDOCARDITIS PROBLEM B T PSYCHIATRIS T '  2 

199 



PATEL,  AROCHA,  G R O EN 

TABLE 4 

PATHOPHYSIOLOGY PROTOCOL BY SURGEON # 3 
A o m F E B R O ILLNES S O F SOME SEVERTTY,  APPARENT BACTEREMU O R VIREMU.  BACTEREMIA SEEMS MORE LIKEL Y 

BECAUSE OF TH E HIC M FEVER,  CHILLS ,  TOXIOrY,  AN D IMPLICATIO N OF TH E HEART IE. ,  POSSIBILm f  O F ACUTE BACTERIAL 
ENDOCARDmS,  MULTIPL E ORGAN INVOLVEMENT,  B.O. ,  EYE ^  KIDNBY S -  POSSIBL E SEPTI C EMBOLI .  APPROPRIATE INVESTIGATION S 

WOULD DEFIN E TH E ETIOLOGY.  LKEL Y SECONDARY T O INJECTIN G HIMSEL F WIT H DIRT Y NEEDLES. 
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COMPONENTS O F STRUCTURAL REPRESENTATION O F ACUTE BACTERIA L 

ENDOCARDITIS PROBLEM B Y SURGEON •  3 

Figur e 3  show s th e structura l  representatio n o f  th e cas e b y a  surgeon .  H e identifie s th e 
proble m a s acut e febril e illnes s o f  eithe r  vira l  o r  bacteria l  origin .  TTi e surgeo n decide s tha t  th e pa -
tien t  ha s bacteremi a becaus e th e patien t  ha s fever ,  chills ,  toxicit y an d ha s implication s o f  hear t 
involvement .  Hi s differentia l  diagnosi s i s acut e bacteria l  endocarditis .  Give n endocarditis ,  th e 
most  likel y sourc e o f  infectio n i s from a  dirt y needle .  Th e abov e descriptio n ca n b e decompose d 
int o thre e componen t  o f  th e representationa l  networ k (Figur e 4) .  Th e firs t  componen t  deal s wit h 
acut e feve r  du e t o dirt y needle s leadin g t o bacteremia .  Th e secon d componen t  als o deal s wit h ex -
plainin g bacteri a fhj m th e give n clinica l  cue s an d mak e th e secondar y diagnosi s o f  acut e bacteria l 
endocarditis .  Th e thir d componen t  deal s wit h septi c embolisn L Eac h o f  th e thre e component s dea l 

200 



PATEL.  AROCHA,  G R O EN 

wit h acut e infectio n o r  sepsis ,  a  conditio n tha t  surgeon s hav e t o b e ver y familia r  wit h i n thei r  prac -
tice . 

Figur e 5  give s a  strucnira l  representatio n o f  th e protoco l  generate d b y a  cardiologis t  an d 
Figur e 6  provide s th e fou r  majo r  component s o f  thi s representation.Th e majo r  diagnosi s i s o f  en -
docarditi s  affectin g th e hear t  valve .  Th e mixtur e o f  forwar d an d backwar d reasonin g toward s a  di -
agnosti c hypothesi s o f  endocarditi s  affectin g aorti c valv e a s see n i n componen t  one .  I t  shoul d b e 
emphasize d tha t  excep t  fo r  notin g tha t  infectio n exists ,  i t  i s no t  explaine d i n an y details .  Th e sec -
ond componen t  als o deal s wit h aorti c valv e involvemen t  an d i s agai n a  mixtur e o f  forwar d an d 
backwar d reasoning .  Th e us e o f  intravenou s injectio n b y th e patien t  i s no t  mentioned .  Th e thir d 
componen t  use s a  pur e forwar d reasonin g t o explai n th e aorti c valv e involvemen t  from  tw o give n 
texma l  cues .  Th e final  componen t  als o deal s wit h th e cardia c proble m althoug h i t  doe s no t  hav e 
any relationshi p t o th e overal l  coherence .  Al l  th e component s o f  th e networ k dea l  wit h cardia c 
proble m wit h littl e focu s o n th e infectiv e process . 

The result s sho w tha t  a  psychiatri c emphasize s th e dru g toxicit y an d stres s reactio n par t  o f 
th e problem ,  a  surgeo n emphasize s th e acut e infectiv e natur e o f  th e problem ,  an d a  cardiologis t  fo -
cuse s o n th e hear t  valve s an d hea n murmu r  tha t  relat e t o th e disease .  Th e subject s mak e extensiv e 
use o f  thei r  domai n knowledg e t o represen t  th e clinica l  problem .  A  mixtur e o f  forwar d an d back -
war d reasonin g i s see n i n al l  th e cases .  A  mor e forwar d directe d reasonin g strateg y i s use d i n a 
familia r  situatio n an d a  mor e backwar d reasonin g strateg y i s use d i n a n unfarnilia r  situation . 

TABLE 5 

PATHOPHYSIOLOGY PROTOCOL B Y CARDIOLOGIST # 7 

"Rl E DIAGNOSIS APPEARS T O B E ENDOCARDmS,  THE SfT E I S THE AORTTC VALVE.  i T I S AORTI C RATHER THAN PULMONARY BECAUSE 

1)  LOW DIASTOUC PRESSURE,  2 )  EVIDENCE OF EMBOU I N EYE AND URINE,  RBC QSTS,  3 )  HYPERDYNAMIC SYSTBQC ORCUUTION. 

Example ,  th e nraNsm r  o f  firs t  hear t  sound .  I t  shoul d b e demonjitiate d wrr a prematur e closw g o f  atwa l  valv e 

Dyspnea may poin t  t o earl y hear t  failure ,  a  ver y ominou s sig n whic h may deman d earl y suRGicALiNrERVENnoN . 
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