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ABSTRACT 

The record*d, verbal proble•-aolving behaYior of d0ctor1 perfor•ing 
the diagnoatic taak of taking a pretent i I Inna Wff .analyzed in thit 
reuarch •. The goal of the anaty1i1 ..._to dilCOffr _,,.t dlta-acquiaition 
etrategin wet"• und bV the doctor• to accet11tl i.., the tttk. A ttodel cal led 
the 1 trategy ft-... Made I "'' etHttd to deMI" O.•• the etf'"ateg i•• that were 
found and to provide 1 IMChaniH for the •lection of a ·1tratew. In ·thi• 
llOdel ttratew ntectlon h datrei'Md ·tiy thi probt• ~ of the doctor -
hi• lntet"nat di""°1tic configuration. A teh•• for ctnslfylf'.11 etrategi•• 
ae confh"•tlon, elialnatlon, diecrl•inatiOl"t or ••or1tlon -. aleo 
deYe~···;''•· '. .···· '''.);,._;,,·"··; 1.'1t. 
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CHAPTER 1 

INTRODUCTION 

"We're experts. We ask the right questions." 
------ Henry Block (of H. & R. Block) 

To begin, I ask that the reader imagine the fol lowing scene: A 

middle-aged woman enters a doctor's office at a large metropolitan 
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hospital. She tells the doctor that she has felt nauseous and has been 

vomiting. She also tel Is him that she has had abdominal pain and has had 

to urinate quite often during that time. The fol lowing dialogue ensuest 

D: How long have you had the nausea and vomiting? 
P: For about three weeks. 
D: Did the nausea and vomiting start before the 

increased urination? 
P: They happened about the same time. 
D: Old you have a burning sensation when you urinated? 
P: Yes I did. Almost all the time. 
0: Have you lost any weight during the past month? 
P: Yes, I've lost about ten pounds. 
0: Oo you remember having any fever or chi lie? 
P: I've been having some bad chills? 
D: Did your urine appear dark or bloody? 
P: No. 
0: Do you have any pain in your side, in the flank 

area? 
P: Yes, on the left side. 

While the dialogue above is hypothetical, it is realistic enough to 

give a flavor of the kind of interchange that actually takes place In most 

instances when a doctor first encounters a patient. Doctors cal I this 

initial interview with a patient taking the present i I lness. This 

activity, the initial stage of data acquisition in the process of 
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for•ulating a diagno1i1, is one In which virtually all doctor• participate 

every day. By the end of the lntrvt ... a dOctor wl 11 have gathered enough 

infor•ation to guide hi• in 118klng the necneary d4tciaiott1 Jn the 

•anage•ent of the petient including ful"t• dlagnoatic procedure• Md 

inl tial therapeutic decisions. These deci1ion1 wl 11 be baud, in large 
. ' 

•eaeure, on thtr di agno1 tic hypo theH• forlled in the proceae of taking th• 

preHnt i I fneae. 

The etlvatlon for the renarch I undertook wae the fundaental 

question that .. i••• when one P•ine• the proce•• of tlklnt the preHnt 

11 lness - Whtt it the oriain· and ·rtf!9!! fQr !!IC!! .of th! .tpeclfic qyeetiont 

a1ked bu ti;!! .doc.tOf"? 

1.1 Methodologv 

The .. thc:Jd. l choH to.•ttaek the. f~1-I ~Uon I• to 110del the 

procees of taking th• prennt ii lnets. In the de8Jr of tlOdeh of the 

clinical deciJion-•int prdeeH, tuo dietlnct _,..~haYe been u•ed. 

The first, the aerutive appro1eh, 811Phafia" the.~ve;loPMnt of 110del• 

that are prescriptive. The declelant Ude by 1 norutive llOdef are ••id 

(under certain IHIJMptione) to b8'otUHI c:Mcislon•~ If thl• I• true, It 

1, clalnied that deciaion1 ·2!5!:!! to be Ude this way, disregarding the way 

that doctor1 Mike the she decltlone. J.lhi le in llOef Ca .. e no real claiM Of 
. . 

opti•allty can be Madi, the noraatt.,_ approaC:h h .. had IOIMt eucc••• in 

certain I i•i ted areas <GO...ru 73>. 
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The second approach, the development of .a de~~ri~~i~~.,.•odel ,. ie the 

one I chose to attack the fundamenta I que1 ti on. A aode.I based on th i s 

approach seeks to describe the actual decition-•aking proce11 of cl lniciM1 
. ~.; ~' ; ~ "· . 

perfor•ing a problem-solving task 1uch aa diagf!OSi1 •. The bHi1 for the 
' ., . ., -· 

model I have developed is the recorded and transcribed verbal behavior of 
' - : ,, . , 

doctors taking a preeent i I lneH cal led a erotocol. In the analysis of a 
I . -

protocol, the verbal behavior of th41 doctor it setn ae a r'ecord of the .. .., .;,::,· 

sequence Of etept taken ·i,y the doctor In totV'irtg a·ditgno1tlc problem. 
• ... l 

Protocol analysis hat been used by different researcher• In varioue 

problem domains. Newell and Simon were Hc>.ng the firat to apply thie 

technique to aid In the understanding of human probl..- 1olving <Newel I and 

Simon 72>. In the area of Medical ~lagno1i1, Kleinauntz analyzed the 

protocols of neurologists diagnosing eight are•• Q~ neurological disease 

and compared the perforiaance witt,in different levels of clinical e>eperience 

<Klelnmuntz 68>. Dombal e>eaained the differential di~~-~sis of abdominal 

pain again using clinicians with varying ciegrees of expertise <Dombal 73>. 

Recently, Rubin used protocol analysis applied to a case of pre1enting 

hematuria ae a basl1 for a model of hypothesis formetion and verification 

<Rubin 74>. A comprehensive survey of protocol analysis and other •proce•• 
~'- i 

tracing" Methodology has been compiled by Schulman and Elstein <Schul•an 

and Elatein 74>. 
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1.2 Why Protocol Analysis? 

An as yet unrealized goal of research into the diagnostic process is a 

comprehensive theory of how doctora obtain, assimilate and evaluate medical 

data - what Garry has termed the process of clinical cognitions 

"The major reason that cognitive psychology has 
made relatively little progress with respect to under
standing behaviors as complex as that involved in clinical 
decision-making is because there was a serious shortage of 
ways to describe the more procedural aspects of that 
behavior." 

Thus there is a crucial link between our understanding of clinical behavior 

and our ability to describe it. And further, it is my belief that our 

ability to replicate behavior in the form of competent programs that embody 

the level of expertise found in highly-trained clinicians is predicated on 

our understanding of how doctors perform clinical tasks such ae diagnosis 

in their day-to-day practice. I believe that protocol analysis is the best 

tool available for constructing descriptive models of clinical behavior as 

wel I as yielding a data base upon which to test theories of clinical 

cognition <Gorry 74>. 

An alternative to protocol analysis in deriving descriptions of a 

doctor's problem-solving is introspection. In this approach, a doctor is 

asked to think about and report on how he solved a diagnostic problem. 

While this can also be a useful tool, there are some serious drawbacks that 

forced me to reject it as an experimental approach, The major problem with 

introspection is validation. There is no May to confirm that the problem 
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was actually solved by the doctor in the wau that he.~.,~ri~~· In 

contrast, a protocol reveals each of the separate steps taken by the doctor 

in his proble•-solving process. Because introspection can yield useful 
• > .... : ' ~ - ;, '"l . : • . 

insights, in the •~periment I perfor•ed the doctor• were encouraged to 

report their current thinking about t~ pr.obi•• in a,dditiqn to asking for 

data. 

1.3 Goals of the Protocol Anal~ais 

The or i g i na t que1 t ion - the or·t g 1 rr ancf rta~ for . each que1 t ion asked 

by the doctor - I felt was to broad and ge~eral to have'"" hope of •Y 
-. , ~ • ) . ~,1 - ' 

giving a co•plete or definitive an.uer. lna'tead, 1 h&Ve focused on one 

specific iaaue raited by this question - U.,'cJatt:ac:sUiaition strategies 
_, '·,<; ; ,_ . 

used by the doctors. In particular, the goals' I ut for 9\11n1lyele were 

the fo I lou i ng: 

1. Oeteraining what strateglH are used 
by doctors in the gat~rjpg pf dlta 
for· the P'-lrPOH of'dl~IJ•! . '• ' 

2. Developing a Mode1 tode•cribe the•• 
a·trategiea. · 

3. Including in this model a aech"1in 
to deec~1bt 1he le1~0o.i of :. 'Hi"ticutar· 
strategy. · ' v · • ·· 
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1.4 A Oeecription of the Experi11ent 

1.4.l Ex.,.,-i .. ntal O.aign and Con•trainta 

. . 

I.Ii th the aid of Or. Jeroite Kaesiref", r Hlectec:t. C8H hietory fro• 

the patient record• of the Tufte-New England Medical Center. Each of the 

six doctor• Mho participated in the •xperi .. nt wae given the fol lowing 

inetruct ionea 

1. You will be preaented with a ca .. , initialt.y 
~:!':f ~i~h .tbe. Jpt• ~·· ~~f.f .~°"f.l~lnte o.f 

2. YoU wll I take ~ ~~·~f H inet~ of .thi• 
~tient with .the foJJ~irw,.~~~J~ 

Al Or •. ICa~air..- wLIL ~t" .... r~~'Vrll!"'l~t•. 
the patient in giving art9W9r• to your 
quesJiim• .. • .. Jn•~ .. ;;~Hi,U ~ .. ~ 
quea H0n' you amt •oc.lt ''tl\e Pa tl en l· .. . 
frOll the point of view of a medical Hreqo 
who know• •• llUCh at cart be known abtKlt · · 
the llffical hit.tqr~ ~.L.~ht .. ,~~J~~:~: 

: , .. · .. : ··. .. ' '. ~ '''i' · .. 

8) The queatJ~!',,. W~ ·a~. fhR\l!d.~o ••·' 
epecific' a'-"'peie1b'l•,' ulUng 'tor tPeciflc 

!~!:·to:~~!, ~ttt~ ~~~~· ·1 n 
the paat?• wi 11 not be an...,.ect • 

. C> ~'" WC>u ~Jk; ~· ~a.t:J«>fL~ ~,1$!'Pt-o~lde 
a r•ason for"' Uk t no· l l/ -~ ;: ·: " ~ · 

D> You are to tell whet you learned frOM 
the aneuer to the quettion. You ehould alto 
report anv hypothe ... you ... conelder ing. 

E) ~en you feel eatlafied that you have 
reached a final diagnoei• or feel you have 
gone as far ae you can, you can etop aeking 
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questions and 1u••arize the c-1e. 

The entire dialogue was recorded and tran1crl~~· Of the 1hc doctor• 

who participated in the experi•ent, four were renal Fellow• at the NEMC, 

one wa1 a gaetroenterologiet and one a c1rdiologi1t aleofrOll the l'EMC. 

1.4.2 Criteria for C11e Selection 

A nu•ber of con1ideration1 were diecu11ed in the 1electlon of a ca1e 

to be UHd. An l11Por.t1nt fact not directiy cOMected to the experlHnt 

Itself wa1 that the caee be centered 0n a renal prObl ... Thi• wa1 de•••d 
neceHary becaun Dr. · IC11•lrer, who would be anewerlng the que1tion1 In 

the experiaent i1 a renal 1peciall1t and Indicated that he felt aoet 

co•fortable in thie area. 

The criteria that did dir.C'tlyb•er on th• experinnt were1 

1. The case choeen •hou.I d be °"' that a r,toc;tor 
aight "'·In .t.he ev-..~.~- of' hit cl lnlcal 
practlce in ~ .,..itil .• -'..,;T,b,a c:t .. ~l~Lnot 
be a •trick• caee Involving I v..-u ~· di•••••· 

2. The ceee ehou Id be norH I In the 11n11 thllt the 
clinical prHen~ati,on an~J·ut,toru. ~.Id .,..both 
1ugg11tive and conehtent with the flnal diagno1i1. 
No effort was Md•• ~vtr. to f ind,.'9 •e1 ... 1lc• 
case for a part'icular dhea11. 'Both 11pecte were 
i•portant because the experiaent wae deeigned to 
capture data about •etanctard• prt1entatlon1 rather 
than being a teat of diagno1tic 1kill. 

3. The Cate should be rich in hietory with enough 
data available about the lledical history to provoke 
con1ideration of a number of po11ible diagnoetic 
optlon1. It wa1 felt that the caee ehould contain 



an elHent of chronic disease as well as an acute 
presentation in that we withed to ... if diff•rent 
IPPl"9fe~, •• .~••}or. ~.tte.Jwo, ctjff.,~t c,,t..-J•• 
or wMt effect ri fNla otf tn.~· othlt•. ' . . . 

1.4.3 The Can 

PAGE 12 

The case that was finally chosen. was ooe of • 57. Yffr' old i.aoun who 

presents at the hospital with the chief COllPl•lnta of nausea, voaiting, 

abdo•inal pain and frequency of. urination. The P8.tillf'~ ~ a hi story of a 

previous hoepi tal ization for kid"8Y. •t04'18 r~JIL~ •· hoapi taH%atJon for 
. . ' . ' . .. --~ ---~ . -\ . ., •. 

urinary tract infection. At the ~tual. tl!Mp t~ pttient ~-. tp the NEMC 
. ;- . ', f • ~· ' "'",. ~ 

the doc tore felt that the pati~nt'• fl~.inp~ wer•,.,~.,J~ ,al ~ined 

etiology. The di""°Jit •ade then and .. liattd an t"9 di1charp •~Y ...... 
' ' . ,. • • ~ ,, '' l 

1. Acute pyelonephritis (APN) 
2. Chronic renal dlseaH <CRO> 

either. a) Chr!l".'IC p~J~I ti•. tCPN> 
Or b)' ~tl1i'MJ)hr rt i. . 

or both t~t.,..-. . .· . 
3. Chronic renal fa:l IU..e (tffFJ 
4. rtetat>OI ic' acJddli:._ ~"'to· tRF:. '· s. Aii81• ncoftdarc.· 10· ..,., n' 1011c·.C1d 

' dif'iCl•nCy.. . .:: 

Each doctor wt• told at the start tttat the paHent:ual ti.Ing d1echarg9d . . . ; . '·· > -~·,::::\'",, ~-
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1.5 Preview 

In Chapter 2 an analysis of a protocol is presented and discussed. In 

Chapter 3 a model for the description and selection of data-acquisition 

strategies cal led the strategy frame model is presented. In the last 

chapter a classification system for strategies is presented. 
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CHAP!ER 2 

TIE ANALYSIS <F '!§ENT ILU£SS PROTOCOLS 

A preaent i I lne11 prot·ocol ie a record of the proble•-1olvlng behavior 

of a doctor perfor•ing diagnosis. The analv1ie of each protocol wa1 

directed toward• uncovering the etrategiH und b\a a doctor in perfor•lng 

this ta1k. The kernel of the analysie was the aeaignHnt of a eet of qoale 

and 11ethods to each queet ion. The etrategln und b\I the doctor were then 

specified through the goal-etructure for each quution Md the 

relationships a.ong the goale for different que1tion1. 

The ••Jor part of this chapter con1l1t1 of the analysis of one of the 

protocol a. The anaiyeia consists of two coiaponent1 - a forMal and an 

infor11a1 one. The forHI c011ponent apecifie1 (a.ong other thing1) the 

goals and Mthoda for each que1tion and the relationlhip of the goals to 

the current stratew of the doctor. The inforul coliponent ie a com•entary 

that seeks to explain in greater detail the .. dlcal fact• that the doctor 
' 

used. It atte11Pts to provide a reader whoae background in Hdiclne le 

li11ited insight into the interpretation •ade b\I the doctor of the data that 

was presented. 

In analyzing the protocols it wae felt that it was iMPQrtant to try to 

maintain •• ulde a perspective as po11ible. By this I mean that the broad 

outlines and overall patterns of queetioning were kept in 11ind as well ae 

the specific detal la of each queetion. One intereetlng (but not 

uneMpected) discovery wae the tendency of the doctor• to dlgre11 fro• • 
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principal I ine of questioning In order}o .obtalo .~t•.ttiat they thought 

might be 1igni f leant at a later 1t.ag1 In the .. in~erview Ind then to reeu•e 

the pri.ncipal I ir:te again. While e~npl~• of claHiC?8LPf~l••-•olving 

techni.quee such as recursion, depth-first 8Dd breadth-fJret .. arch and 

back-up were found, Most of the strat•glee were. not ~l>U!'•• bUt prag•atic. 
' . . .· -· ·. 

There was considerable ju111ping around Hong different a~.~11• of 9oncern , 
' ' ,._.:., . , . ._-· 

multiple focusing and conditional (priority) interuptlng. Redundant 
.. - . " ., "' ..-· 

questions were asked. <One doctor asked the exact tHe que1tion at three 
. ., .. . ~. ~-.: . 

different ti••• in the interview.) 

al 10 atked. One hypothesi 1 t.,_t was considered .WI• tha.t •-~ of the 
' ' . ' . ' . ~ 

questions were .asked 1i•ply to give the .doctor ti• ,,to t..,,ink of I better 
- ,,, .. 

one. 

2.1 For•al Annotation Sche•e 

The fol lowing ie a deecrlption of the C,?llPQMJ'~· of the for••' 

annotation 1che•ea 

A. Que1ti0£! - A verbatu• reproduction of the question. 

asked by the doctor. 

B. Data Reeatep :~· The apec If i c da.tua th1 doctor wanted. 

C. !i2!!.! - What the doctor hoped to accoaplieh by obtaining 
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the requested data. In making the decision about assigning 

goals many factors were weighed; the reason the doctor supplied, 

the current context of questioning and the opinion of 

Dr. Kassirer as to the possible interpretation of the data. 

Structural abstraction was the guiding principle in formulating 

the statement of the goal. By this I mean that wherever 

possible the goal that is stated is formulated in terms of 

the structural relationship between the data and a specific 

knowledge "chunk" describing a disease, clinical state, etc 

Included in the goal statement in these cases is the instantiation 

of the abstract version with the specific entities under 

consideration fi I led in. If a goal is a subgoal of a 

higher-level strategy, the goal structure is also given. 

Two types of goals where assigned to each question, a 

primary goal and (where applicable) a set of secondary goals. 

1) Primary goa I - T.he assignment of the primary goa I 

represents an estimate of the principal purpose for 

asking the question through an evaluation of the most 

important medical significance of the data sought in the 

context in which the question was asked. If there where 

clearly two or more equally significant implications 

that could be drawn from the data, this was represented 

as a multiple primary goal. 



2 l Secondar w goa I 1 - Many of. t.he qu .. t i on1 aektd b\I 

the doctors where noncom•it~at •. Fpr e>eample1 ,1101t,of 
• - ; • ,' . ·~\· .J° ( ':., '," . . ~ )L. ', •· ,; \ "'',' • 

the doctors aeked "lolhat were the.v,atue1 of the renal 
' ' ; ·, " • .': • • ·,: /~. ;,~, . '• \ ' I 

function tests?" even when they strongly euapected that 
·.--" .... 

the value• would be elevated. Even though they were 

directed to be aa specific aa possible in their questions, 

they tended to aak question• that were very broad in 

ter•• of the range of answers that could be given. 

It was felt that the doctor had thought abou~ the 

range of possible payof fa that could be obtained fro• 

a question. It l 1, of courH, iMPOHlble to be certain 

a poatiori whether they did or not. Upon retroapective 
. ' 

e>ea•ination, aany in1i1ted they did have these thing• 

in •ind. It wa1 felt in annotating the question• that 

these poHible payoff• thould be Included in the 

for• of secondary goals. 

C. Method! - A1aociated with each goal i1 th~ .. thod 
.... _:· 

used to obtain the goal. The Mthoda can be dir1ct 

or indirect. In a direct Mthod t.,. f lnding of. ~nt~.••t 

la a1ked for. In an indirect Hthocl the prniH of I rule ... ··• 

that a11ociatet the f Ind Ing of interHt with the IOU other 

evidence la asked for. 
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o. Expectation - If the doc:t~ had 80INt expectation of 

what ..,..._·he· would get to a que•tiem. u ...S n0t~ · tht. .. 

expec tat i ont ~are c I IH i li ad at . etrq~· , Mad.ra't•~ Weak or 

unconi tted. 

E. Answer - The data supplied by Or. Kastirw in re..,onse 

to the que1t ton. 

F. Reau It - To what e>etent wa1 the pri_..v pat Mti•fied • 
. -...'' 

To what e.ctent were the ueond .. y .oa·1, aati1fied. 

G. Possibifitiee list (PllSl - The Pl.IS (a list of 

hypothe1eaJ ii a r..,f.eaentation of the doctM't thinking 
.. 

about the prnent i I fness of the patient after hearing 
<" . ' ~i~~' " -

the answer to his question. It it by no uane the COMplete 
i.' «' •• ..:''; 

repreHntat ion bUt ref lee ta the 110et •ignl ficant 

part in taru of the final diagnostic conclusions 
' ·w~~ 

the doctor •Ikea. The possibilitiee li1t i1 divided into 
, :: ,\.-· .i~ ,' ,'( ' ~ .. ' -,;-r f ',. 

•i>c part1s CCJEIRMEO, SATISFIED, Llr&l.V~ POSSllL.E, LN..IKEL.V 
• ~ ., : :_~ ~ • •• '• •' '!;)1. :">f~ IS- ~! '' CJ:'.: ,'/_c:~; ": < ;. 

and AU.£0-WT. ihe first ttypotnnla on the LJm.v·'tTet i• 
-=~Ji- ~ :·; ,"·, ;-._ f. _; ~ 

cal led the principal diaean hypothe1i1 (Pllf). 

H. Doctor's Cowntaru - Any reaeon1 or eJQ)fntion 

1upp I i ed by the doc tor. 

PAGE 18 
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2.2 Analysis of Protocol 1 

Many of the discoveries made about strategy are best presented in the 

context of an analyzed protocol. The protocol that is presented here was 

chosen because the doctor exhibits a wide range of strategies and touches 

most of the important issues that the particular case that was used raises. 

The subject is a Fellow in the Renal Department of the New England Medical 

Center. 
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Initial Presentation - This 11 a 57 year old lady who Is being discharged 
fro• the hospl.tal after a three week hoapi talization. Juet before she cue 
into the hoepital her cOMplaints were,,.,..., YOlliting, edolllnal pain and 
f requencu of w ina.t I CH:\• 

I nit itl P;91•ibil i tit! Li et -

Conf ir .. da None 

S.tief ied 1 None 

Likelu 1 Acu,te pyelonephritis <APN> • PDH 
Acute lower urinary tract infection (AlUTI) 

Poeeible1 Chronic renal disease (CAD) 

Chronic renal failure <CFF> 
Acute GI dlnau 
Chronic GI diaease 

Uni ikelya None 

Ru I ed-ou h None 

lni tial Co111111entaru - The initial prenntation is a eat of findings that, 

even before interpretation, has a fairly co11pleM structure. The •u11Pto•• 

of nausea and vOMi~ing are specifically GI but cOllllOnly occur in •any for•• 

of renal disease. Abdotninal pain is too general a finding to refer to any 

part l cu I ar o...gan system wh i I e frequency of ur l natl on is a very spec i f i c 

urological syMpto111. Acute lower urinary tract Infection is a reasonable 

initial hypothesiaa it i1 acHvated by the urinaru frequency. In 

addition, wo•en are twice ae likely to get one u Mn. ALUTI by itself le 

not sufficient, however, to explain all the syiaptOMs known thus far. An 

acute urinary tract infection <AUTI> can start in the lower urinary tract 

(bladder) and retrograde up the urinary tract to Infect the kidney and 

produce acute pyelonephriti1 <The inflaatory reaction and lntet"stltial 
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lesions of the kidney due to infection), ."fN i1 nor111~1tw ueed to refer to 

the infection of the entire urina~w tract including tt'!9 ki~ney and bladder. 

Because APN includes the findings qf ALUTI a, • principal-part (a 

principal-eart of a di1~aee i1 a eubHt of related finding• of the di••••• 

that 11 viewed 11 •distinct cllnlc1I unit), 1t It a btU•r hypothe•l• and . ~ . ' ' ' ' ' ·' 

·cou I d e>Cp I a In a I I of the knalo' s~iap toH i f the fo J l,~)f i ng ~ art tr:u.• • 

1. lheabdo•lnal pain ie abdQalnal flank paln 
"" "• ~ .. , ' 

2. The onset of the aympto•• wae eudden. 

3. The duration of the ~ten hid be~ fairly 

short. 

4. There were eyete•ic unffHtatlon1 of tnfection. 
;,'·· 

Another factor that the doctor must take into consideration is the 

length of the ho1pi tat lzatron. Norut ty, uneOllpt lca1ed acute 

pyelonephrl tie 11 treated with antlb_iottce'ar,td ctear~ up within a week. 

The patient was hosp i ta I i zed for a period of thrn a.ae8k1. 'houever. Thi• 

wou Id •ake the doc tor suspec: t that e i ther the 111 neaa wa1 very severe, 

resistant to antibiotic therapy or that tt\4t'pat18ftt had 110r• probleae, 

epec if I ca I I y, .OU chronic condlt ion~ Thu9;· H it rea1on.-,t • for the 

doctor to h!Jpotheeize 11 po11ible a chronic renal dilfll~ that le being 

co111pl icated by an acute urinary tract infection. It II a fact that U"IJ . .; . 

chronic renal diseases aake a patient •ore eueceptible to urinary tract 

Infection. In addition, certain chroni~, renal di•••••• can. lead to chronlc 
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rena I fa i I ure for Mh I ch naueea ind voa It l ng ire ley 'UMP ta111. At th I 1 

point the doctor can not rule out the poetibl I Hw that. he f ~ not IOoking at 

a renal probf• but a GI probla or 1 callb1nid renal Ind GI probl••· 

-----------·-------------------.. ---.. ----·-----,..---------·---------·---------
Quest ion l - Hou long has she had· the nauH• ri VC..t ting? 

Data Regueit!d - Ot.rat ion of the nau• ll'td vOlli t Ing. 

Goals 
Priiirv - DilO"l•inate Acu~• v1. Chrenlc :lJI~. MIFll 

to E•lore tlae-pattern of the U ,,..... 

Seeoncterv - t. Conflra ttJiiptoa ti......ratlon _.....,,t ·of APN 

r.1=~~ :::i;:rE.:.~.~ .. tl -t-
.Con, Ir• APN protetp .;t. q, , . · . , l Id · 
APN "'*!fe!I ·to C..f.lN . • . 

·
2
• r::~1c.~t:::r1t:;~~·~==t~'. ,....-ted 

l\lllPtCMU·NYeNt, ._..t ... t.,.. .-Uiftl ·4*1 au.. dehydration, 
alk1lo1.i1. 

Method• - Pa lndlrecta The duration of the nauaea & Yoa.i1:lng 
l 1~~t i we-EvJ~«.· ~;,.,...,i.,e~, ., I I lf19••• 
Sls Dfrect. · · ·· · · .. · . · · 
S21 Jn<tir~h The ..-•~·i~,o~? ~ .. ...,,,., 1 1 ¥P'9ltl~ . 
1 .. A-Sugge1tiV.-l'laaaure:.::Of the tlkellhiod .of dehydration 
and/or .. alkalo•i •· ·'" .· '.. "" . -

EMeectat ion - '1octerate : Leas than 2 weeks. 
S:trcmg. . s LeH tn,rt 3 ..... ,. , 

Answer - .SM had the. naus-. • ..,.1 tlftl. for· ,t~t9e .,.. ~flP'"• COll.ing into 
the ho91>i tal. · · 

Reau It - Ps Partially satief ied 
Sla S.ti1Hed. ,. 
S21 Part1al ly satiafied 

~ - Unchanged 

Doctor'• Co!pentarU - The reaeon for the first qunf10n 11 to get a ti• 
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course as far as the patient's i.1 lnese i.s concerne,d. 

Commentarw - The atratew cho11n b\il the doctor ref lect1 hh cteehlon to 

first focus on the acute vs. chronic characterization of the i 1 lnese. Ae · 

a method for achieving the goal he uses a heuri1tl'c dndirect uthod) which 

says that the fiH duration of the 91i1111pt0111 ie a good indication of the 

"acuteness" of the i I lne11. The symptoMatlc ·duration (of' the nau1ea and 

vomlfing) la just consistent with an acute proce1s and fl suggestive of an 

underlying chronic procesai for thi"a reason the prl•ary goal le only 

partially satisfied. Aa a part of the strategical decision, the doctor 

choae . to aak about the durat I on of the nauHI lind ~OM ltl ng rather than the 

abdominal pain or the frequencw. This can be explained b\il the 'fol lowing 

81".'gumenta of the three reported •Y11PtQ111: J~~·.~"1d· vo•lting get I inked 

together> the patient Mould have llDat likely r:~er•d when the nausea and 

vomiting began since this it a very di•.treea'ing condition. Another 

important reason for choosing tt'lis ty11pt0111 is that by iteelf, nausea and 

vom i ting i 1 a ser I oue condition if it ha occurred for an extended per I od 

of time. Thia relates to the secondary goal of e><ploring the need to treat 

such clinical condition• as dehydration (with resulting loH of renal 

function or even damage to the kidney), acute weigt:tt 1011 or, metabolic 

alkalosle that can resuf t fro• an extend«' period of n.Ulea and voaiting. 

There can be no doubt that the doctor was al!J9 think.Ing of whttttJer the 

symptomatic duration i1 consistent with hie principal dlaeaee hypothe1i1. 

Thia i1 reflected in the aHignunt of the first Hconcla(y goat. Thie goal 
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is a subgoal of a higher-level strategy that the doctor has invoked cal led 

caee-bui I ding. Thie strategy ie invoked when the doct9f wiehe1 to conf ir• 

a hyPOthe1l1 he views ae I ikely. (See Section 4.1.2,1 for a detailed 

deecr i pt ion of caee-bu i Id i ng and i ts var I en b. > T!1• ;par ti cu I ar variant of 

caa,-bul ldlng the doctor le ualng requirH detar~ln!og if, the Rt0$911M>e Of 

the principal disease hypotheeie utche• the p.a.tient'• fJndJ~. (A 

di eease pro tot~ consists of the 1 i gne a.nd. 1y111pto.e that .. a doctor MOU Id 

e>epect a patient to have if the patient had tl'\e di .. aJ.••l Thie i1 
,• t· 

acco•p J I sheet bM .. u i ng up ae eu'1goa J 1 thf ,confl rut lOf.' o.f eec:h COMJ>Onent 

of the di•aau prototype. For tbtl hijpothalit o'.'·iAPN t• "181.-tr• le the 

fol IOMinga 

---------------------------------------------------------------------------
Question 2 ... Old th9 nausea and vomiting begin.~fare the f~equencu or did 
the nau.e.ea and voatl ting oc~ur after tn. .. "fr•~v., ... oc,f:,~r•d, f~ uveral days? · · · · · : · · ·. ·· ·· · · · · ·· · · · · 

Data Regyested - Sequence and relations11ip o'f syMPtoll devetoP11ent. 

Gs?.!!! 
Pri•aru - mscr.i•inate GI etiology of ayaptOMI ,,.~. 

,..nit· etiology subaoat tb Exit1oW-49 oi-gari-ev•t•• 
of dl .. aae origin. 



S1condarw - 1. Conflr111 1y111pto111 onHt-pattern of APN prototype 

tyPaeAI ~·'.· ~.". ,/cto .. ·~l.rwtlP1'.f~~ .•• !!jr'~ .... · ..• t°\ 
t1.,a-P.\l~O; ~f,,,~~ •!fflV.· G~ .... \.tr:,.,...,.-o otype 
APN !ubq08 I to ca •• ..., a . . ; )"aaM 1 •. ~ 
Conf Ir• APN. 

Mtthodt - Pa lndirect1 Charact~rize ·the ti•• ~~ o·f 
ayap,tQI\ cf.tvel~t. ,. 
Sli Olr.~J •.... 

- ·- ' ; -... ~. 'i" . • i, ·, ,. ' 

E><pectat Ion - Strong: The nausea and va.rtlng and .. the 
fr~~' ,(l9CUC"~•~ ~Mbln, '·I~: .,._,~f,, . 1 . 
each other._.,.. ·.· .· ... ,., ·,._,,,_.-,,~· ·" 
Moderates The frequency ·p...cecftcl 'the 
nausea and vo111itlng by a few day• or 
_bOt~~.~~f--~~ ;: 

An9- - the.~~ ~ae,,prettv: ateb.-•i~U~. 

Reeul \ ~ PJ P,.,-tlaJ ly .-ti.~f l;.ld 
. Sf : 'Sat i If i 9d . · . 

~ - Uni ikely : Acute GI dheaH 
ChronJc;,. ~ ~i ....... 
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Q2c.S~'I ~9'!$ft14,.,- TN.r~ t.QJ". V..t. auuUort ;..-. ~,,trM t~ _rt.~•ine 
whelit;;i->t&triUMi Ind ¥o.tH1no··1i: thl ,;..~ .r•••· "trv1nt tr~ which 
c••• fir1t •Mhi.«;b '·-~~,~~~- •· 

CoMillentaru - Thi 1 queltion i I very collP1e>i in tecrn :'«Ji the"kf1'1d of 
- -. ' . . ~ . ' l -~ ·:; .-"l . " . i .,_-. ~:' ' : ;- . - . -. ..'.-1 ...,, . i :· ~ -: . . ; ::.: 

informa·tion that could have been od'tained: The '·dcM:tar •ight ha\'e been 

given •8"" different an1wer1: each one of Wt\tchwauld ~- I dTff .. ~nt 
interprelation. · The doctor''• p,.;1.8r; ~~.r~ •. t10We~;r', ie ::tc( 

determine the etiology of a c.Pritx o'f ~.Jili'tO.. ffc~1(d1fterenf orQ.n 

svlte•s. The f irlt 1tep toward• IChievinl thia g09f "ii to d.terii'ine which 

organ eyetn i. reaporiefb;fe •. lrr or~' to ~p.;t \'t.ia 1 lrlto' w.mFi~w ·. 
' c ~. >., , • ·~: ,/ > '":,'._ • ' 



nausea and vo•ltlng had preceded the freqµency by !lal\\I d'Y•• 
, ' ' .. :~, ;';' ~ 1 : ; . . . . . • 

2. The origin waa the GI 1y1t .. (fn infection) 
. ' . I ·,··.,, .,. 

3. There wH a chronic renal di.._, "'1dt'd9V«.1oped 
Into chronic renal failure Ind precWl'W tt#' 
ur.lnar_y tr.act lnfec~10'1.• 

' ~ 1. . ~. • , •• -

4. The ur'i1tlr\I' tract lhfwk:t1i>ft ·~ t>Y. the 
deacencti,n,g (blood-borne) .rout~.· · ·· · · ·· 

J "<; "· . ,,·" . ' . ' 
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The h\H)otheai 1 of i~f pi"ottf•n''Wt''CieWtos> In two different 

organ •Us-teas at 'atiOtit tM ..U •ti• ',i'a •ftdfl'COMV&fed wry r1Wty:a:.y •oet 

doctors. Doctor• uee the principle ot"M1!'1!@:~1,(}1~ ~:t,r1n,. · 
e>eplanatione for findings. Thie pri"!c:iP.l•t~¥ ~~t. t~. 'l~I••~ ... 

, ', . " ·- . ,._·'. -. . . - ~- ' 

e>eplanation should be con1idered•·'btitor:e 1'1.ot'• ca.ieac explanation. 

c1eirfw ••. ·eet 01 .1nd•P8"*-''' <'unM,t•tw.tJ~~'~*~:~:-~~,r•r•t 
. , . ' .. ·~ - '••" ··- '. - -- - .. .~ . . ' 

e>eplan.tion. The doctor· ctld'riot _.n.·10 tteal- tka1t :ttiii"'h.,_.I . .net·· 

vo•i ting h•d. b•.•.n 1 chronic .c~I tion .fqr- ~v,.,-.~1."~'W ... «er :~r,,>cr··· If 
,,..,_'' -· , ' " ·~ 

thi e had be~ t{1e, ~ .... he pr:~~IY,>wo~ld ~~~~' ~t~ f~i 1th~t G,, •1111,t.• •• 

tht!! .. C&Llse of both 1ympt011s. The fac:>~ _tN!,t,.~~"'°"~t ,,.~~ ~ .. 11, .. \~ ,..,~~tom• 

was 1i11ul taneous ie con~.i_ste~t wl .. ~h his :Pri.~i~:·~ ~·~~· ~~~•,i• but 

does no_t COll,Pletely rule-out a .GI etlol~ •. . · . .. . . . .. . . : ;· . \ 

-----------------------------------------------------.---------------------
" ', "l"• 

~~··~~~a? Along wl th ~he freq4,19~c~ >'8•.!9t,here1,~_~ni,,"'fl on ~-':r8~ion, 

Data Aeguetted - Pr•••nci of dyeuria Ob'8erWc:t by triw patient. 
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.Goal• 
p;::j"Maru - Confirm principal-part& Bladder lrrftaUon of 

APN prototy~ f'$90ll !~~,t~f,i~•;.arot9~W..b..,. 

Methods ... P1 Direct& Oysurla ·1i~rlN..J=~JJt~~i~~or 
·Bladder Irritation. · ···. · · ·" 

E>epectation - Str~ng a Oyturla present.· 
' t-,;. ·. ,. '. ,.: ' . : 

Answer - Yes, the did coMplain of 10•1 burning.~ ~1na•lon. 

Result - Pi Satl1fied 

PLIS - Confiruds Bladder irritation (of APN> 

C0111untarw .:. T"- prototype for bl'f.d• lrrJtftl~llQft.,fetlo" .fPecl flee 
•• ; • •• • • - • • - - < ·"" ·~ ';-" ~ • ., , ; 

epec if I et freqbriy or Urgencsf and ciY¥t1a: S f,f)C! 't~.:fot~'WW i I .11 read\i 
.. : ' ' . - ·, .. - ·~ .. · .. ' ','. '. 

known, the doctor aeks for whit now can be considered prlu facie evidence 

for a bladder trrltlltrOn'.~·:•the Pr•ient• of e1y.u?ia •. ff\8 ~ '· .;.;w 
clearly foc:uelng on the prlncipat dlteaH·h\IPOhsfs ~ 't't atte•~ting to 

confir• it t;y conflMting each pr1nctp1i-pli"t~ 

' .· ' .·· . . ,, : ··. ' 

---------------------------------·--------------------~-----------------------------

Dueetton 4 - Had the 01ht1d or lost W.i;ht during tftat 3 w.tc. lnt.rval? 

Data ·A!ttuestd .. AlloUrtt of wetght-1011 or wffght--.ln.· 

Geaf 1 
Pr"iiiru - Pl: E>eplore the se.verl ty of !he i I !ne'.•· 
· . · · · .. , P2t Conffr•"i ~i0u1tv .-i•td · f'h1dlng1 ttrff Meek 

period_of nauaea and vaiting. 

Secondaru - 1. El i•inate AcU,te Gl pr~I~•· 
~ " ' . 

Methods - Pl: Indirect: Height-1011 J,•~-~••ti!~•-i\e•eure-Of 
Severity. · · .. ···· · · · · · 

~~,i~~~~i:::T=~r:p:;~1r'.tef~~!.!Jt.i1~~~!:. ~or 
to nauMa .and vo•i ting. . .. . ... 
Sla Indirects No Melght".'lo•.• 1•-Ngativt.~~idehce-For 



Acute GI problem. 

E>epectation • 'Hcdli-ates · Wefght-1011 S -·16 fbt • 
. StrOl"g. 1 AN.~ I gttt-1,0f•· 
'U.lk I Sfi@hf we1Qht-glln •.. 
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Answer ... She loet 18 Iba. of welSJ!tt. Ip t~. iuo ~1,tlefore ldlli••ion. 

Reeul t - Pls_ P"'tial IV eatiefied. 
P21 Sat I tf led.,, · 
Sla Plf"tl111u a1tl1fled. 

PLIS - Unchanged. 

Doctor'• COMttentlf"u - That 11to111ee1, if you will the .. verity of the 

~~~;:~. !r"r;:·.~.ri:~::·:.~:~m'an~·J=:~at:-~~~t~~-
IJh•re•• with t~JIJ, .. wel.~~~l~1~.J1Ml~t.-tr'°',th9:-~i.•t~1 IJl~tor,y, 
that alki• that .,,.., 'betie~ar•~ · · · · · · ·. · · · v., · 

Co11111ntru - There art two point• Qf tnt~••t .~t .tbl.• qu•ttion. The 
• • ' ' ••• - "< • ·:: • ' ,, • .: 'J' .. ' • ~ • ' • • " 

fir1t it that IJ t• tM fif'.'•t-"-.~1~,.in the JH:,~-~I ·¥·l'f of a ~ltlple 

prlaarw goal. 

focus hae l••edlate~.\I ~h.i ft'd aw.~ frql!I .t;ttt-.tlUi lt,llllQ for.. the principal 

dieeaee hVg~tbe1i1. It, i1, l.n fact •. ;not:•~h~ .,."1l·t~· aw~ ~--~ 

broadening of t~.focu1 to irtel\fde aQa~~, ~~t,. 1~t th•_.,..li.fAl;'t . ' •."". ., '~····· . ·- .... 

condition that i1 1ignificant by ltn~f and alto provtctet 1ou ey.~~· for 
: , « •• :'--.".J;.j·'', " '. ,.. : . -_ ;- ~:f : ~ -_~, ·, ' 

the a4fflci•."PV of the pr.lnc:lP.a-L,cti .. aM •ti:M'11·'- ~.e>cpfWtl0n for 
,: ... •.1 ->: ' -- ~ " -. 1{ . : __ ~- ;-t 

the findin~e). In developing quettlOn. to bk, the dOctor alwav• ha•• •t 

0 f goa I • that he MOU I d I j ke to aatr9fy. " AGiig t~ .:,.~, 

1. 'Arri've at a ·s•tl1flctory dijgno1i1 ,: 

2 .. AHtH th• ne•d for r•t•f• .t~~•t..nt 
3. Gather auff ic;tel'.'t infotl.e.U~ ta ·.•afri 

f0i"11Ulatlng • therapeuficf pf an. ·· · · · 



4. Develop a prognotl1 f~. ~ :Q*tlent~ 
~,,. . ~r;,· ; ;;,~·~;·, :· -'; .. _ ·. ~ 

s~ Oeter•ine what hrther lnforutiOfit ,,,.., 
to be gather~ a_. p§lrt,of ~~·~t 
pt an 'fdr tJ\8" i>'\1.nt. ·· · " · ., · 
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In the earty 1tagee of the Interview. wh9'1' 11oat' ~f t"';• goafs have not yet 

been eatl •f i9ct~ • good etrategu 1 l'tr'~ to aevetop 'que1t1of..1' that •ight 

1ati1fy as •any of theH goals H po11ible. 

In the preHnt caee~ whl le 1aver1t~b';-11 1'0t ~fticl1 ly a prt:of the 

prototype for APN,' the dOc:tor ht1 a 1ail-ty dooct 1c1ej::_~f the. r'""~ }bat can 

be e>epected. Clearly. a weight-loH of 38 lb1 or 11ore would 118ke hi• 

eutp•ct a Hrf ou'• gaatrolnt .. nnat prob In.'.' lf ~Id 'b. nbhd that, In 

general, tf\e aaount ol weiQht-fol1 f 1 a ~ '1na1~1J. of,,hoW acutely 111 

the patient 11. 

The question also 18f"YH •i a check on' the degrn of nau .. a and 

YOMI t Ing. The'. doCtor cauld havtt alk~d another atat of ~eti~n. I~ order to 

characterize the degree of nau••• and voli'tting. The Tnf0rllatlon about 

wefght-fotl, hc»'4ever. ii 1ufficient tb lndlcate • ,.~.,that 11 con1i1tent 

with the report•d t1 .. duratton al\d a1lo wittt' \i\j ¢1~lpai df ..... 

hypotheah. 

--~--~---------------------~-~---~-----------------~-----~----------------
auestlon 6 - Mat ah• f•brlte or haY1;ftg etll l'fy M1'tatfbn• during the thrn . ~f::.~~!;~:~'t,~~~t!:r of.t~,~t,.~·f •~w~~~ancl.t~. ~i- or 

Oala Reaueeted .;. Pr•..nce of fe~er or chill a. 

Got19 



PrlMaru - Confir• pri~l~I"."~~: Syatt .. Jc~ Di~s:•f ~tive 
Infection of APN prototype tutkpal to Conflr• 
protpt~ APN. . . ·L ___ • 
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Methods - P1 lncflr.Cfi !=ever or ~JJl~ ~il~.,tr'q~ting-Evldence-For 
Active Infection. · ···' ···· - · ·· 

E>epectation - ~ra_teJ Fever or chill•.preaent. 

Answer - She aaid she had chi J 1 e,J>ut hf¥", ~..,erat...-•- ....,. t, t-.n. 
- ~- . . 

R'eault - P: Satiefled 

PLJS - Satl1flld1. A_~tht inf_ect!on.,<oJ,APNJ.~, 

D9ptor' • ,C91TSl!tW - .I n trying to .. ~tttbJ l,ttl •t~,;or nol ttti•. l• .,, 
tn'fectloue· - · •• -.... -· · · , · -- · · 

prototype as hi~, pr:i.,-\1 go~I. An ~~~~H•I ,!•fl.~~--JP,f. .. ~1 i• ,~~t It 
produces systHic findings anociated wl th an active inJec~.I-~ .f'JCh •• 

~ ;; • .t • • . 

fever or chi lte. This i a norHl IY, ""'! ~~ ~89:, f9" ~:;~~~·,-~inry tract 

infection_ that 11 rettric_ted to ~ l~r, ~.!.~~'f-: tr•t (;y1t)tJ1). The 

fever aHocla~ed with APN can be CJ'.11 tt high)lfl -,.~e;ll. ... • t:»tt. I 
• i . . -, . h • ~ . . 

eerloue cc:mctltl~ In 8':' ol_~r p~reonJf it!:'-' .,,_I~!· ~m:,.'"V ,J"th of 

time. It i• quite po11lbl• t•• .ti.IQ ot-lng .. ;"l••Hoo Jn 
. . ,. . - . 1· '. . \ ,; ~.: d~.:- ' "' .· ' . . ·' .'' 1 • 

con f i r• 1 ng each pr Inc i pa I -part of the di Mau pro to type a the llPI"._ 1..-1 ou1 

and potential Iv health-. <or I lfe ... ) thr8@~"1l09 ~tOIJtlr".• ••ed ltbaut 

first. This ~ld_t,nd to thou t~t •v.,,.in-,~~.-.t~~!~-,~he 
· ,, , ·· -- .: . _·, "'Y i'. ~· -,:_ _ ,, - ) ; _,", • :· ,_ . ' ·; . 

funda111entat concern of the dOctor ia foc111~:~ tfit,~H-&M•~ Qf,,jhe 

patient. Thie kind of subtle (but ~·tr8iJ,t> .• \~~·,J~~f! :cti.lce wl p 
probab I y have to be ••beded into a pr•~t .. 11, I~. progr ... f(W' I t tof'te 
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acceptable .to the •edical profession. 

-------------------------------------------------------.-.-------------------
Queet,ion 6 - ~long with the ~euria anp: ~n. fr,~W,)(ff• there ilftU 
•Pi lode• of gl"OH nuaturia where IM riuitd btAcf or' dirk urine? .. 

Data Regue1t1d - Preaence of gro11 heaaturia (ObUf"Yable by the patient>. 

Goa le 
Pci•aru - P: Eliminate a co11PUcati.on pf the PDL (• APNh 

· Hemorrhagl c cuet It Is. · , 

Secondaru - Sli. E1c,plore die-a.sea that . .-•:.c'*PJJ~d by. the POH1 
Obstruction. renal tumor~ renal calculi. 

Methods - P:/ Directs . ~· Qf gron.l\t~t\ri-f l•-fr:i-.,-E~i•
Evl~~~-A9'~~ ~rrhaeic; .cy,~Ui~.,~ .. ,,_, ;,: .··· ·• 
Sl1 Inctlrecti Gro•• huatur'1a··t1-SiJggeetlve..;£vldence-For 
Ob1tr1.4Ction. r~. ;cal.cull. 

E><pectation - Moderates No groH hHaturia. 

Answer - NQ. 

Result - P: Sati1fied 
Sl: Partially 11tl1fied. 

eb!i - Ruled-out& He•orrhagic cyeti tie. 

Com111entaru - There are a nuttber of poe1ible int1trRf•t.'tione of thi • 

question. l.lhile the foc1Js is still Pf'1 the PQof itJ.- np.t co11Pl•telw,.clear 

whether the pri11ary goal ie ~rt of ca .. ·buil~j!19 or •.I i11dn•t!on of .a 
~ ' • .,. ' ••• ' • - '. • • - < 

complication. The·reaeon that ell•incatlon of ~th~ic ~J1•tJtl1 w•• 
chosen was that the doctor later told .. that l 1 lolhat he had in •ind. The 

• ,, • ' " • - ,• • : ' ,. • ~- ~-·~ • •• : .' < 

absence of gro11 he•atur ia could be a co•ponent. in the -~octor' a protC)tYP• 

for APN, however. As far as the ncondary goal ie concerned, urlnar.u tract 

infection. la a co••on co11pl ication of diHHH ·~- u urinary tract 
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obetruct ion, renal tu.or or renal calculi. loahi le there ha• been no direct . 
evidence of theH conditlont, the finding of lbdoalinel pain 18 euggeetlve 

and the preeence of _gt"·oee f1uaturia ~d .•~~inlw h.~P acti~at~ then 
'· ,. ' ' " ' • •' I' . ; 

hypotheeee. 

------------------------------------------------------~---------~~~------~ 

Question 7 • Uere there any epleoctee of~ ur'1"4t __ 9f" foul-llleHlng· urine 
or change in the odor of her urine? · · · 

Data RegUeet!f - ,,._.nei of P\luria or fou1--I ting· urine. 

Goals . . 
ISi=Tiiiru - Confir• principat~partJ klM{~1~ l_rifl_ .. tlon 

of .APN prot~ype 'l\9Hf toJ!4li\f,1~ ftotfl~·' N'N. · 

Method• - Pa Indirects Pyuria or foul~•lft·1ng' ur'lrit l•~tlng
Evldence-For Kldney/blldcter 1.!',fl .• tlon. 

~ I - ; ~· .~. ' ' • :,. ', ~ ~ ..,, ' 

Expectation ... Moderates Pvuria or foul-... 11 lng urlne preeent. 

Answer - No. 

Reeult - Pa Not Satiefted. 

PLIS - Unchanged. 

Co11t1Mtnt!f"U - P\luria it a kty elgn in the dlagno1l1 of a urln8f11 tract 

infection. The fact that the patient did nat rep0rt Ob~Ylng either 

pyuria or ite side effects <the foul-eMll1ng ur-lnef ie not dieturbing, 

however, 11 1 t can be eaei ly overlooked by a plflent~ Thtt doctor wl 11 aak 

about. the P\juria again when· he etai't1 atklng about: 11borltorv f indlnga. If 

at that tlH no J)Wurla II reported, the diagnoeie of ·APf4 Might' b9 1n ltOMI 

.doubt. 

--------------------------------------------------------------------------
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Question 8 - !Jae there any histor\il of pain in on~ aide or the other, flank 
pain tpecl.'f icaHy? · 

Data Aeguested - Prennce of ftank pain • 

. Goals 
Priiiiiru - Confirm principal-part: Kidney inffaaation 

of APN protot\ijpe subgoal to Confka prototype APN. 

Method• - P: Indirect: Flank pain.I1-Supporting-Evid1nce-
For Kidney Inf lamation. 

EKpectation - Strongs Flank pain pr•ient. 

Answer - She had had abdominal flank pain in the ~•et on ttte left aide. 

Result - P: Satisfied. 

eb.!§. - Satisfied& Acute pyelonephritis. 

Ooctor'a Co11tmentarw - !Jell, I am not ture how thit ii to l>f .. played but what 
I'd be homing In on now i1 the situation of the nau1•1, vOfitlting, 
freq"""C\ilt dy1utia and flank pain ae 10 .. body with~ ~u~e p.velon,phri ti a. 

Com111entaru - Flank pain (eHher un.i lateral or bi lateral) I~· another key 

symptom in the diagnosis of acute pyelonephritis. At this point in the 

protocol the doctor has finishing conflr•ino the COMPQnent of the acute 

pyelonephritis prototype that refers to •VMPtO!lati,c f'tJ9tory. It i.J clear 

that while he feels satiafied that lh• l't•• APN, no 'vJdenc;e. etrong enough 

to confirm that diagnosis has been presented y~t. This evidence will be 

gathered when the doctor reachee the part of. t.he Pl"f!s•nt 11 lness concerning 
. ' ', '· . , 

physical examination findinga and laboratory reeults. It 11 then that 

signs 1uch as co1tov1rtebral-angle tendern~H, PYuria, white blooct-c•ll 

casts and bacterluria will be a1ked about. 

--------------------------------------------------------------------------
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Question 9 - Ok'., we've got nausea, vo1iting, 18 ~ ~i:Qht Ion. 
frequency, dyeuria and at least lef't-1ided fllnk pafn. And now I' 11 begin 
to queetion epeci flea I ly for ~l t,l'"'·'·~·''' .... t. ]':cl··• •l•lng 
for at the prennt tiH. Now, I'd fik• to know whether--bifore tta-iil 3 week 
epleode, before thie acute 11 lneu MNther In the put the hU .,,., • ... d any 
epieode1 of • •l•H•r rtiat\re? 

Data Requested - History of si•i lar pair epiSodes. 

Goals 
Pr'iilaru - Confira principal-event: Acute flare-t.ip(e) of 

urinary tract infect;~ of ~ -.-fCIPllM)ta;J.· 

;;l·~l~~-='~'~ 
Methods - P: Direct. 

EMpectation - I.leak• Hietory of 1iailar paat episode• preeent. 

Answer - Ytf.• the has. 

Resut t - P: Saflsf ied. 

Co11tmentarw - This que•tion indlcatet that a ,.W· Pft-ee of the P,.otocol ha• 

been reached;;;_( tht i>atlenPa pa1t uaical'hiet;,..y. ·. T"9 f indingt that the 

doctor has heard 90 far, whi ie fairly convlneing 'evidence for an acute 

urinary tract Infection and acute p\,et.itie, -.. ~ aleo qgeetive of an 

underlying cht'onlc condition. The length of"· the hoapital I zatlon, the 

dttration Of the tylptOltl and the H~trity of' the·-·~· Ind VOlliting (88 

Indicated by the 18 pound weight loHl •• al I cl.-1 Jn t~it dlrecHon. J t 
. -·~ ..... _, - . " ' 

la only at thl1 point, however, that he 11 willing to epeclfy more 



PAGE 35 

precisely what chronic renal diseases Might, b• pr .. S:ent and ~it hi•eel f 

to pursuing one of them - chronic pyelonephritis. The strategy he chooaee 

i a another variant of caH-bui lding. The variant ,tJ~ ~Nd:P•fore w•• 
applicable to acute diseases and ontw invol.vec;I cp11fir,-Jiln,; .the diH••• 

prototype. In caee-bu l Id l ng for 1 chron l c .d I •UM lmKtier coMPOn•n t 11U• t 
~ ' . ' . .c ' 

also be confirined - the devalop111enta! •crmario <s .. ~tion 4.1 .• 2.U. One 

com11on acenar Io for the deve I op111n t of CPN 1p1c i f I et thl t the p1 ti en t 

eacperiencH a nu•ber of epiaodes of KMte urin.,.y traq:t lf\'fection over I 

fairly long ti .. period. Th l 1 i • ~era Uy oat dUe to re inf-.c t l Of' bV new 
' . ._ -.~ 

organiHa but due rather to ac.ute fliir•~l.!P• of a long-standing, chronic 

infection. It is entirely paaalble (and. also quite canon) for the patient 

to eKperlence both unrelated epi1ode1 of acute infection or acute f lare-upe 

C.of chronic baeteriurla) without ha~l~ Cf'N~: Hi!. alap po .. Jol• for the 

patient to hava .another chroni.c inter•tiU•l~ti .... • .~t•haply 

predisposes hi111 ta urinary tract infections. CPN 11 one of the aoat 

difficult diaeaaea to diagnosis bastd,qn a.,~tient'•.Qlrrent SU"Ptc>lt• and 

requires knowing facte about the patient'a .. dical hl1tory, Thi• 

consideration leads to the n8'Ct question. 

-----------------------------------------.---1!"!-----~-1!,.--~·-------------------

Q!::'est ion 19 ~ Does she know that? Can she .t•l I M .,.,•U\er •he's had one, 
two, thre•? Has she been hospitalized here before or eleewh8re? 

Data Requested - History of previous hospitalizations. 

Goals 
Prliiiirw - Confir• a body of reli,able Ln,for•ation on the 

patient'• past ••dlcal hl1t0ry is available. 



Secondar-v - 1. Confir• ei•Har past eplaod8a were serious 
~ugh to require hoepi_tal_izatiGr\•. 
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Mf thoda - P: I ndirecta Paet _noepi tali.~•-~ion! _I ~~~iq.t'!Q•-F'e>r 
-- - A9*HatYn 1 tv orrelllbte PIH«M"'fntcrilettitt 'flio1P-tta1 record•). 

P
Sl-a _.. lf,cUi::!~ :ila~a1_e,t_ ~.,,1 __ ita1J~~-i~• :1.,~,,_i~-f;~,~-For . -~·· • - -no .-.:.- ou•. > ------ --~-- - - - - - - - -- -

Ewpectat ion'• rtoder9tlis ·~t lea9t one ·Jia1f ha9'ftal f%atlon. 

Answer - SM-:hn in ·fact_,,.. :1wt;ft'j,t~.:11e,~ •• - th fact her first 
hoepi tal ization wa1 for a kldn~\I. stone. 

'·':. ·'' - ; •', 

Result - P1 Partially satisfied. 
511 Prtiauv 1.tiltlted. 

-e!J! - L:ilttttyi CPN- ·(wHh acu'te f,,_..--.-ipel:. -- -

- _ PoH_1_bles •. ~:==:~;:--~~,_--
Other CJN _ 
a.--~liU-'ttw -- -~-- Ct'N t

Unl ikelya Unretated ts>ieode• of ~Tl · - . ,.. · · ~:· ,:~ ···, _,.. ';; : '<. r _25 "¢ • 

Co!lltJrit!ry·~ ·The doctor t•lrMd 'tiiO r.pot't'.ntCf.et1:'U11h' ttit1 ijCseatl'on. 

The flril ·i• ttfat' n hicifed vn tto11PrtaH!id i•~'of th•s~' The 

aeeond piece of <*ta~ that 'th:.' 'f1rWt hf9P'l f*f1%al1dlt; A~' ftif"a-'kidne\I atone 

UH free tnfoMiat1on. Tti'h ··;-~fW'"''~'6f ~~ •. 

<Th• pf"imar11:'-Celhcern: tlf--~tM· ~tor irf Ji.k'tftl'ltii.,...tiW.;·1,e '1'0 ne 1 f 

rel iabl• inforution about the ~f-t'°'t'':i'Nfit: Mi&f' hi'tt~y ta 

avai I able.' n. ..,, ... ,. he Obtiit'fecl, ti0Wriir·,··Wh1 re cOiitlstenf with a 

chronlc ~I~ tr.Ct int•,C~l~ ~,:ff~Ji)n~Af~f.~i Cerftin 

kinds of kidney at~.e h:_aJ Jed ;n"f~.t1~. e,t~f.f ,. ~1' _fQr,'W, . .,-9Hf'd. a 
, . . -· - . ''-~ ,. ?·' ' _,. - '- ~~-' '..- :::· .. :.... · •. "' -· -

nucleus of bactef"ia anociated with a urlnrv tract infection. 10~ 

stones In genera1,· tlowevef:·"-IYtp. })rtltl~~c ~:)).)1•\')i:'havtfia:-1urther 
.. ·.. : ~{~ .. -~;.;. '·."--~\;)~;Ii ~-·~:i---: ~ ;,,<''_-":,·':.._ 

urinary tract infectlone. TheH lnfectiont In turn can cauu the forution 
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of new kidn•u etonee. The doctor.'1 ~ hypothuie 1,. '*hat ~;Patient uy 

now be having a recurrencJt. of this Cijele. The linked l'.lwPOthe•l• of 

recurrence of ~idne"11: •.tone and acute. UJ'.'inary tract inf•ction CO\.lld •xplain 

alJ of the known findings. 

--------------------------------------------------------------------------
Question 11 - Do we know which side that was? 

Data Regue1ted - Lateral i.zatlon of past ~.ldney st~·~ 

Goals 
Pr'iiiru - Conf ir•/EI i111lnat1 1c.n1r·1o~"ei:'equi1H11 Cw••tent · 

lat1ralizatlon of prevlou1 kidney etone and current •t\cioJ11ln1I 
. pain i.n ha.mn th9ei ai ~J.~.· "t~ .... ktQIC"r#)Ot). l+ AUlll ·

sub ,L ~r Conf Ir.lit I . ~};:t{"·r ' . " . :Cr: ·'~el . 
(+ ~1>' !ubgoafttf~rltlt'1~a=~-t~ 
(recurrence) · (+ MJtl) •. . . . . . . 

,. ' . ' . ~ . -· . 

Me thee!! - f>i Oirecta E>ep•r.t wl tnet•· 

E>epec:tation - Moc:leratea Left tide. 
·' ·'· 

Answer - She had had a kidney 1tone 17 yeli-1 before. Me don't know 
anything about th1t. Me don't kr~ J.ihJ~ •:lde .. ~ .. ~· 

Result - P: No.t taJiffied. 

PLIS - Uni ikely: Kidney stone (recurrence) f+ AIJtn 

Co11111entarw - The fervor with which the new hypothesi1 wa~ or,jfinal ly. 

considered hae been considerably dallPened by the new infor•ation. 

Seventeen years i1 too tong a period of tii.e for the cycle 'to be happening 
, . ' .· ' . . :)i> ·:-,:: ~' < " ,. "" 

again with 8"\il reasonable degree of probability. The lack of any 

inforaat ion aakee H very difficult to ·J,ursue even l f the ti Me period had 

been shorter. The alternative hypothe~h o.f CPN i.e° 
0

strength8ned~ ''however 

in an indlrec:t way. The doctor has now Htabli1hed a ~ .. 11:>fe 
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precipitating ev'ent in the developttental acenario. t:PN requir•• that there 

be a long-standing, chronic Infection of the kidneV1tl. 'It 1a quite 

possible that the stone could have betn a•1ociat9d with a urinary tract 

infection (po11ibly at the result of the cllrttca1 procedure to diagnoeie 

and remove the stone) and that the whole procete began 17 yeara ago. 

----------------------------------------------------------------~---------

Question 12 - And that stone wasn't analyzed? 

Data Reguested - Results of stone.analysis. 

Goals 
Pri'iiiiry 

Methods 

- Pl: Conf lrlli pr-ecipHattrig-event: inl t'l'al UTI ln 
CPN developnnt•f ·teenarlo Wt?Rf!•l to COhf~ 
scenar ta CPN. . . 
P2: Confir• Kidney atone cauet.d'~bu'UTt. · 

- Pl: Indirect: Past kidney sfone was an Infection etofte 
I a-Strong-Support ing-Evldence-F~ ini t.ial, Url 
preceding kidney atone. · · ·" 
P2: Direct: E>epert wHness. 

E><pectation - rtoderate: lhftction atone. 

Answer - I.le have no history of stone analyalt. hhad alto been 
hospitalized 8 •onths. earlier. 

Result - P: Not satisfied. 

PLIS - Unchanged. 

Commentarw - The doctor would like to pin down when the chronic urinary 

tract infection (of CPN) started. If the kidne~ a~ane ie of the type that 

results frOM a preceding infection, he wpuld aaeuaa that the patient 

probably had bacteriuri.a for a period I~ th., 17 year• and the 

I ikel ihood of CPN would be 11 ightly higher. SOM free lnforutlon uaa 
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given to the doctor by tel I i,ng hi• that. the haq a eAieocle ei•i lar to the 

curr.ent episode for which 1he w~atiofPit~izet.L~llOttl .. pripr to the 

current adlli 11Jon. 
• :( '., ! \ 

Clearly, there are other wa"' to find.out a,b(>ut a._PoHible Infection 

atsociated with the kidney stone. I hypothe1ize, h~ever .• ,that the reaeon 

th.I • part I cu I ar quH t I on was asked is becaute l .t J• cJ p1e I y_ re I •t9Q to the 

previous question In that~: ftat_ura of Jhe .... fin~~~ (or event in_ thi• 

case) is being aek,d about. A•ong cert•in dociorJ ~here .. It a procl i.vity to 

derive aa 11Uch lnfor•ation ae possible frO. '(Ind about> th• finding or 

event that le C\,lrrentJ" unc;tw cOMJd9.r~Uon.r1th4pr.'.~~ ·~ange. the 

eubject. • (See Section 3 •. 4 fo.r a dltQ~lon ,Qf5iJ .. tJc etyle. > 

-------------.... ------------------------:-t··~~-~-~~--~~~,..-"9-~----------------
Clerical bridae- 01 At our·hospltal? 

Ks No, at another hospital. 
0. And are ~· .ablt tp ;.tt tho• rec;:orda? 
IC's v ... they are ••Ua.Qlllo r • .orry 

I just found which sfcta. It Mal the 
left 1lde. · · 

01 That was 17 y1ar1 .. •gp?, 
Ks Yt1, that was 17 years ago. 
01 8 110nth• '90· lbe ..-a.,hoepJ tt.1.l_zed for 

I tiMl lar ePi aode? . . 
Ka That's correct 
Oa And do wt know Mhttf'ler ah• ~ ,...,,.1. 

function teate, ;i.ilf;fcu1t:U..u and 
urlnaly1ia done 'at- th.t-'tiiie?. 

Ka So•• inforHtion la avai llble on ~hat. 

Co111!!ntaru - The eacchange above need riOt i;>e, ~lvz.ecf: by. th• f_Qr-•at·· •an• I 

have been uainQ. I ta p~pou it til1pJv to, .. taa>i i.tl tj)e fraaewqrJ'. for th• 

ne>et eet of substantive questions the doctor wi Ii asJr..~ ·For t~t r~on I 

------- --- --------
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cal I It a cterlcal bridge. 1t also gives the clOctor a chance to think 

th Inge over before cool ting hlitHI f to I new line of c.1u9•tloning. The 

doctor does learn that the stone 17 years ago Wat or{' the ren •Ide. Thi. 

strengthens hie bel tef that the chrOttlc urhiary ;tract lnfect1on goes back 

at least that far. 
~. •. . . 

--------------------------------------------------------------------------
Cues t I on 13 - Uhat i 1 the ur I ne-cuHurt re~ortl 

Data Regueatect - L.lae the culture poal tive? T\IP• o'f· 
bacteria. 

Goals 
Prrii'iru - Pl 1 Conf i r11 principal-events k'ut'tt f 1 are-uJ» of 

urin~!"lil trac.t infe~-~i~ JJf" ~1 ~v:91.'?P"'!",,lal __ 
acanar l CJ subq!>a I to ton ff r• tcWr to 'tf'H; 
P2: Confir• principat-parta Chronic bacteriuria of 
CPN prototype sw1r "to C-onflrif proofo'type CPN 
tp2~1 to Caee-bui Id CPN .. ~fl J,? (:fi"'Ur• 

Methods - Pl: lndlrech Poltive Urine 'cuHure· h-Supporting-Evidence-
For Acute f I are-up of UTI. · 
P2: Direct. 

E><pectation - Strong: Positive urine culture. 

Answer - I don't have anu urine culture r•port e><cept that the urine 
culture grew out a-coli. 

Reeu I t - Ph Part i a I i y sat i sf i ed. 
• P2: Partial 1.Y sat_i1fi1d. 

PLIS - Unchanged. 

Doc tor's Com111entarw - The reason I a11 asking for that specif i ca 11 \I 
<al though in. MOat paHents wl ttt a renal )fr'obt9 Pf:f'bW in·terietect 1n the 
overall renal functionl,_fir1t Is aga,~n _I'~ ~i~i!_'P 1 fora:pr•.~U1tPt.lve or 
sort of apeculat Ive diagnoeh of· ld"rini't't'-~f~ilt11"'1ind· t a«>uid I Ike 
to fi~d thin.gs that are 111ost 1trongly suweetive. for tha_t pr •ak• that 
hypothesis enough. · ,. · · · ·· · · · 
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Commentaru - The doctor h~s returned to th• I i1ne of qujt1tionlng _th.at wa1 
:. ..:·" , ',~ .. . " .~ 

1tarted with Oue1tion 9. In order to conflr• the chronic UTI a1a0clated 

w i th CPN I t i 1 necHeary to a1c•!" ta In i f the cu I ture• far pa1 t epl Md•• 

grew 1igni flcant number• of biCterla Ind thlt thi·-t""'''of't>etteria·Hr»orted 

In· each epiaode WH the HMe. At th it point the dlCtor. dOea _not ve.t:1
know 

r er, ~ " ', ' . . . 

th• kind of bacteria- thlt grew out in·t1itr-wt...-·cu1t~• clON for tM 

preHltt epi IOde eo thh polnt .,,._t _..chick.-; c- fhJt'. la ROt the crucial 

aapeat of tbl,.lli8'f't01i1, heAever. It t1 quite PMailtt~ thlt-the 
' - .'.<11 ' ' . -

becauH of underlying CPN •he uae predlepoHd to reinfection b\I a new 

strain of bacteria. The significant aepect i1 t~ epleode of AUTI Itself. 

Note that the goal it partlal ly 11tl1Htd tine• the culture report did not 
~ ', ~ \ \' 

1tat1 whether the colony co1.111t wa1 1ignlflcant. 

--------------------------------------------------------------------------
Question 14 - Do we have a urlnaly1i1? At the ... tin I • looking to 
find out whet._. cw not there wae -*'I,......-. rt.ltf<tw wH1. 

Data Regufft,ec:t -1Pre1J1nc• of pyuda. 

~Q!f• . 
riMary - Pla Confir• principal-1vent1 Acute fl1r•~"IP of 

urh•·y~tr1et' iftf«lt-6" of-R:VIY.-1.-&1 · 
scenario. 
P21 ConfiN prlnc-lpaJ-P*t• - ehranle blcte~'Hrla of 
CPN protot~. 

_; ,f 

Methods - Pla Indirects Pyuria h-Supportlng-Evldence-For 
· Acute n ..... up (epl1odel of lffJ, "'- ·- ·, ~ 

P2a Indirects Pyurla h-Supportlng-Evl~~ 
Chronlc 'Met•r iurfl · · ''. · ·. -:: '. - -

Expectation - Strongs Pyurla pr .. ent. 

-------------~ 
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Answer - VH, there wen •any white eel It and red cell• preHnt In the 
urine. 

Rasul t - Ps Satiaf i•d 

flJ.i. - Sat i 1.f i ectt Ep.l tode AUTI (8 ~ PTAl 

Oostor'1k•mtl£M·-1 knoi.i the'• hlCI an,,.,Wtode N.~at. leHt bactriuria, 
that •he' t got both a positive urine culture and whit• cetl • and that she'• 
got a .,..,.1-w .t~act. \nif•~l.ioo ..nictq••tlllfbltt',..'*:Mu• of:hs·•tpieode 
8 months ago and which •au be a si•i lar episode going on right now. I need 
to. know t~ othtte' .. pie~"*°' inlorlllltdieo fntltcile.,..te. llCk; . I ,...,;to know 
what her renal function was 8 11anths lgO Ind I need to know what her kidney 
>e-ray,, l·ookt. I ik-. --~her·lbt-,1hU'one·11l..ftlrlll, ,~·"i••-~MMtNlr.,,OM 
kidney It working the other it not, what the kidneU• look like and whether 
thew •• ecarred,,,,btltvtrtfectlout di.....-eo "'4· ~ ·· · .n.1~ :~, 

Co••ntaru - Sufficient evidence (for thlt doctor) for a previous epieode 
;-,: 

' 
of UTI (i.e. bacteriuria) consists of a poeittve urlne,culture an~ p~ria. 

. '" ' ~""' : . :,.· ' - ,,: 

This would satisfy a goal of confirming a past epieode of acute urinary 

tract infection regardleH of any possible relationship to her current 

sy•ptoms. The doctor's hypothesis, hololever, It that t~ two epieode• are 

alternatively, CPN predisposed her,:te> r•ifltf.eett.t,,.,.ellltkJ arth a dUierent 

organ is•.) It I a interesting to note that the doctor ~·-• e i th.,. ~l to 

hear or ch~one to i9r'Of"~ tJY fat .~tb4.t ;~u.;i•, ..... ~,'~ 8 .Gntha ago 
· .... : . 

<Thi 1 can onl:y. be inferad froa the ~.Lt~: ntt; .....,::rto @ll•ent on Jt. >. 
There are two posaible interpretation• of thia." '1~ "fl~et i• that 909e 

degree of heuturia is consia~nt with 1'1.tTJ,. J~ o.hr?~anation le that 

doctors tend not to notice certain reporteidJH14i~ ~they have a 

place to "hook" the finding onto u ••.. ~ !lypo~ ;that ~· fl,ndlng Is 

significant In). 
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----------------------------------------------------------~---------------• ~ ·«- , ~ 

Question 15 - What was .her renal functlo"-? 

Datt R.,esuHteS - R~port~~ va.lue _of t~e __ r~~I func.tl_C?f',, . 
· ·· · teth ~ creatfnln. cf'Grltlee, Btlf or NPN 

8 Months PTA. 

Goals 
Prfiiru - Pl: Conflr• principal-events 0.vel'c)Jtllent of renal 

ln1ufficiancw (CRF> of CPN ~velopHntal 11,e;eQario 

Ptste:~;·r~.c~r~~~p:~~~:~:·i:~~.~~~ -r~1 -~~ct ion 
of CRF protot'ype· •ueC1011 ·. tf1· tc:Wtftr. 'prolltlt\ipe ·CRF 
1ubqoal ta C,aee-bul I,~ i?'f ,.,1, ~~ Canfir"9 CRF~ 

Secondary - 1. E':'P, I ore th~ 19ver i ty. of _the i 11 neH~ 
· · 2. ·Exptor• ttie •tao• of dM'f'opnnt of 'a' 

chronic di•••••• CPN. 
. I .'-! • ~ 

Method• - Pl1 Indirects_ Renal f~tiqf'.' tHt .~c:r-•Hd 
J s-Suppo,.tf ngo.E:vh:tence...,or r'anlt fliwfflcfincy. 
P2: Direct. · 
Sl: '11'1drrech Renal function "•t h-A-~ltl;v•-ft•a1ure--Of 
the eeverity of the.illne••· 
S21 Indirect: Degre* of ·ctei:rtl••··:af ·,...,.f-'funcHon 
indicated b" a ~•net fun~~l.on i~1t l1-~~!t'~~·~u1ur1..0f 
the etage of devtloplltnt of CPN, ·~ · · · · · · · 

E><pectatlon - Strongs Renal functlon tHh l~icat• 
nor•al renal .f~tlon or '°" ••• ~f 
renal lneuffleltncy. · · 

Answer - The N'N was Sl. 

Result - P: Partially satiefied. 
511 ~artlally 1ati1fi1d. 
$21 Partlally eatlefied. 

PLIS - Unchanged 

Doctor's Cam111entaru - That• s an old recol'd• l;lhat 1' learned fr01t that i • 
thft her ren~_I h.mction was cl~," to nor .. l ,Qf,~1\1 ,,,i,pJi~IM, ~iapair:ad. The 
nor•a 1 ~ goe1 up to eo•ewhere lr(H.11'\d' 45. Md· that wal Mhan 1h1 wae 
acutely i 11. 
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Com11entaru - A chronic, degenerative renal diHIH such .. CPN can 

eventually reeul t in the 1011 of functioning 'renal •ass cawing the f-oee of 

nor111al renal ~~tion. The fi11-il •t•'.ir(tne'cfqtloP.entaF"9nar:i12 of 
:'.' ' . . . - ' ' . ,. ·:~ 

CPN le advanced renal failure. 
" l ~ • ~...,: ;' ..;~ 

Of courn th I e proeeee can take uny years. 

It i • a I so true that •ven with the I 011. 9f one. k tc:tmtu.. and :th,e p...-ti,f.I 
y • • • • . . • • 

~ ~· ,, 

degeneration of the re•alnf'n~::O,,., ren,ll f~tt.,,;0:.;lii~~~\" at about 

normal I eve••· The do,ctQL". h11 r.-1 lw ~;;)1ur,cf:~~ ~li1l:i tiv• evidence ae 

'to what stage of develop•ent. tht dia8a~e Might have re.cried in thie 

patient •. Therefore, it. l'° i1aportant to .. ~J ff,,,-eati.a~ ~oetweerr the dOctor' e 
- 1.:". . . " .,. . 

goal and hie etcpectation. If he had. f0und~out that the degree of 1011 of 

renal function..-,· if)di,~~tlve ql ~*~.:~~~ i•i't,'iPi hi'• prhtary goal 
. ~ ' 

~ould have been 111.~• fullw 1atl•fi•~·. T~ .tn~,;~ ,~• .~· however, le 

not unexpec;ted .,d 11 con1i1l1nf~ltb atf ine ot~i-"'9~i~. . . . . . . - . _. . . .- . . ,.. <' •. 

outdated and ie nOt:'Mally not ueed ar:iyMOre. That ie .mat he .. ..,t_.b\I it 
. . ' ~ " •' . , ~ . ' ' ' '. 

being an "old record.•' The only other a1iturbi!1$.factor i• that an acute 

episode superi11Poaed on a chronic condition t~• ~C) ftllty tho lqe, of 

renal function. Thus the relatively low V•lue.of.tbe NPN ~tuld .... to 
' '·' - '~·. rr ' ' ; . " ·• . -

indicate that the kidneys were et if I J~c;tiodinQ:.J()o~f·~r*al and that the 
• :. ~ ~ • < ,: • • -· 

chronic condition had not progrHaed to the point of •iW!lfl~.,,t ~0111 of 
.• ..• :-, - . ··--

renal function. LJhi le 17 ye~r•. ie r:tQt that unusual lo the.srogre•ei4)n of . ' ·. ' ' ' ' 

" - - . .· ' - . '. : ' . --~ ,·_ ' . . .- . ' ! ¢. : .-- ,- ' ·~ "' .. ~ '' 

CPN to end •tagee fin fa~t it •igttt.fili'1 ... ~ •u~t:t·J~r than than thi• 
" _, . . ... ' - _, - ·-'' . '',, 

period) a shorter development period ie •ore COMMon. 



Question 16 - And the lVP.? 

Data Requested - Reported results of the introvenou1 pyelogra•, 
a kid~•w K,:-raw. 

~ ' . 
PFTiiiiru - Confirm principal-parh Scarred lt:idneyi of'.CPN . 

.. protot~e,.lfMatl. to .. Con~irm ~Rtot.VH. ~ __ qqal to 
· CiH-buitd · stibgoal H'Conflr• t!fM.·· ·· · · · 

Secondaru - 1. E>eplore permanent itructural .d .. age· 'to lc.ictnews 
.,•v~o11 to r;,.p lo.-:• 1 t1.~u1 .. o.t ,,Rs:- Lattw ~-Mn . •wt. te• 
un r·co.n1ideratfon !UtxtffY ·'to E»Cj51'0re·1evel of 
orfl~n/qrg•{) •w~ttli! f~U9t'.'• . . ·,. . 

2. E>epfOte a· predltp01rf1otr·to PNr · urin-..\1 tract· 
obstruct ion. 

3;' !nlttnlte;kt-.ey •te>M (r~rft~t~ 

Methods ... P: Direct. · 
Sb Direct. 
52: Dlrect. 
531 Direct. 

E>epectation - Moderate& Scarred kidne\11, contracted kldney1. 
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Answer - The IVP waa not satiefactorv M to poor infiltration of the dye. 
l t wae repeated and thei-e was only Mfnt•1 · ~.Aee,'·.o.uv: in tM- left 
urinary tract. No 1ign1 of stone or other abf'.'Or•Uti••· • ' . . .•!.. . . ... . -

Rasul t - Pa Not eatisf ied. 
Sh Partl•IJy 11ti1fi1d. 
521 Satitft~. 
53: ?•ti.fi~d· 

~ - l}nl ikelya Urinarw tract obetf'UC~ion 'JS:;litQntk• PTA>. 
Au1ed-outa Kidney atone (recurrence)~" 

Co111Mentaru - 'The ·1ntrovenoul pyel*•• ean 'tr-q~i-" i:r~1•1 date in the ..... ':-:··· 

atteiapt to characterize the 1tatu1 of the kidneya. Allong the things that 

can be de_ter•ined (if tfle ?VP proeedl.ire ialucc"l#ilff 'ares 

l. The size and configuratlbii of 't~'kidneye. 
2. An estimate of the level o,t r:-•ffLJu~,~ion~ 
3. The presence of gross abnottalI~t•t oe~•t~•· 

. >,_' ,ov • ',;i,·· :,.,·•· •. 
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--~'.: : 
4. ~hether there le obetruction or·not~ 

The doctor asked the queetion in a non.ocoailill ttll at\,le. He did not lsk. .for 

art\I specific featur,_ 9f the IVP. Fr~.~i• r:evi~~ ~.-,~i.! ~¥It,. we 
. . ·-

know that he I• prl•arlty 1.M•reattd T~~~-~;·'·tbi·:~},~"'t are ecarred •• 

the result of 9hroni~ _infecp.,,., •. ,~t. ~l~r:1,~~· f.1:~)!9 ~ ~~pJorf .~ 

overall etatue of t~.~i~U•~ hl,,doi~:t~t -~~t••~.rict the queation to 
- • ·..,, -: J "'" •• , i. - "·· - '·~,. - ,.. ''· ~-

just that. The IVP re .. t ctoet b'ot..MMt--ltlt ~i( of whether her 
. , . ~- _ . ;. ,. •.. ~ "~ . .:-·.~. \1~.s •'!>,,~ ~ 7 ._...,.~ . ;~1~ ',, 

kidney• are mil ~-~~r~. J:t. i' -•~H~~.f~!a•.:4eV" of lo•• of 

renal function <the Mini.al appearance of the dye~ ~!CJct;"tt!~l\l~~~·tive 

that the patient wasn't obstructed <at le .. t tot~J!v:~t~~ted) at the 

ti•• the IYP was perfor•ed. 

• ": i.. ~ - ,,. ,, •.. ,..., . . ~ .. ~ 

------------------------------------------------------·----------~--------

Cu11tion
1 
l7 '.'.'. Do ...... ILP~)f .~iijre.·.,.-. t~"kt-a7 , , . , 

., ·~- -. , . "' ,~. - , ·,·~r- ~", ,'.; ~. l .. _· • . ~>.:--: ... · : 1 ~ · -~.---1(: ~, 

Data Reguas ted - 0 Id both k i dne\11 app.ar or\ the I Wt~ 

Mtthodt - Pl~nq!:~h. ~i~-;;~,,! !lll9:,l'i'11.:~i~~!,~~~;~~~e, ; .; a .,.._. ,.,. uvnu• • •· . . -~ .... ".... . .. 
P21 tllr.ect. : .-. :1:,,r~ i:t.i ~ ;· ~ • ·~ • 1"5_· 

E><pectatlon .-/1o~~,~~~ :'°th ~j~~>iff"""h' 

Aneuar - I cat:''.t ~·;'L!.19" t~i., . lt~':·"°t,~~: .1n, 

Ra1ul t - Pla Nol .. tl_.'ff,.;.; .... · r· "' "' ··-
·•ti.oot .. a.o..i ,, .l • ilfJi31n, '• •" · ·• ·: ,·;. ' r.r.l''mi't lit H19a. ~· - ·· - · 
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PLIS - Un~hanged. 

Doctor'• Com111entaru - OK, that'• the inforNtiQn l'v• ~•efl looking for fro• 
8 111onth1 ago, now to get back to the prtHnt epltode. I really dOn .. t think 
I ·have '"" other. que1tion1 fl far u i~t acutt ._,,.~~ .. )_ .. uld q~e to 
know 10111e ;4'n.,-al inforNt!ol'.'I. I.le. MoM. tt:\f:t an.• ti,.Cutety Jll, with. an 
l llne11 I.Ihlen 11.quite eiaHar to that ~1-A;h .n. ._.;8"montoa. ago and we've 
got eome nice infor11at Ion t~at 17 year& 9. 1he !J84,,41 'to"'. ~-know ah•'• 
got na\Jeea, YOJlli ting, frequ,ncy , ~ia.~ abdolll~J ,Pa~n. 

Commentary - There has been no evidence to 1ugge1t that the patient ie 

misting a kidney. In ter•• of poaeible therJPw for CPN (.,hich the doctor 

i • con• i der i ng as he goes a I ong) , the. at;>.Hnce of · O"- k i clney wou Id be very 

serious. Nephrectontw (surgical r"oy,al o,f a. kl~) i • ~ften required if 

Hrioue hypertension has developed In a11oc,iatior,i with CPN. If the patient 

has only one kidney, transplantation •iQht be tn. only op.tion, Because of 

the age of the patient thit option woul~ oot be viable. There hae. been 

some suggestive evidence that the die.eate •ight li»e.unilateral. If thit le 

the case and both kidneys are preaent wjth tt1e. uodJtea.sed kidney 

functioning nor11al ly, the prognoeie.would be •µch b.ett.er. 

----------~-------------------------------------~-----~-~--~--------------

Queetion 18 - le 1he a diabetic? 

Data Requested - Blood sugar, hietory of diat»et••· 

Goals 
Pi=Tiila'ry - EMplore a predisposition to CPN1 Diabetes 

subaoa I to Caae-bU i Id CPN. 

Methods - P1 Dire.ct. 

EMptctatlon - Uncommltt1d. 

Answer - She'• not a knoun diabetic. The blood 1ugar was nor•al. 



PAGE 48 

Result - Pr Satisfied. 

PUS - Ruled ... ~tt Diabetes. 

Doc tor•• · COllMef'ttarv - Uha t I NOu Id 11 ke ttt know I• whether there I s 
anything: that" WO\r1cf'. pt'edi9PQ9e tfah· 1ncUvl~f to havtnv pP1onephrlt Is. 
That we•'Mhfl ·l ·Mft IOOkl~ ·tor IMfcn .. l\hlt'twt,·• mi~'. bi·;ohtructed on one 
kt1tttey or tM o~,,,· IOntfN·ago· -I·Nou'ii!1 1'lb't6·:~ ~tw 8Nt le a 
di abet le, tlnc• ·theV: .... • ~Mflta llOl"e w.t,PttW1'1 tff'1nf9et·ion bilcauee 
of the di••••• or in1trU11entatlon Ind whether the t-'tel phenacetin for 
headaches or not. 

Commentaru - An co•ponent of the variant of c ... ~lldlng that the ctoctor 

It ut,ng I• cfet•r•inlno 1f tflete are My r'ignt Meant fa!Ctor'I t,,_t would 

predlspoee the patlent to ~tt\ng thl dt••••• MOit ctdetors uu a weight;.. 

of-evidence procedUre In eval~tlno I ~tlrt.·th dhbrtt f'fltt 74>. Thi• 

Involves addlng up flictor-a ttrat"liuppOtt a h\IPotheWh and iubtractlng those 

that .... again•t n {F'attor'e thl'f'll" ... ~tt-ar =n· t count~). 
Predl spoel tlont are • lndfrtct• evidence far a ciiW.a• or other clinical 

condition,· th'eg cannot be ueed to'·llJpport· a"~thee19 unfe1·1· •direct• 

evidence for a ~thHis (e~g. the char'acterllt1e f'fndfr\ga of'a diaeaee) 

are also preeent. It should.be noled hOW quickly (i.e. how few questions 

were needed) the doctor characterized the prevl'Oue epl.ode and its 

re I at I oneh t p to the etrrenf 8p1.ocr. lftd hit tlbWd~ an. 

---------------------------------------------------------------------.. ------
Question 19 - Does she take phenade'tfo'? Boe9 ~- t• .a*pJrln containing 
compounds? 

Data Regueeted - HI etory of .. dlcation for heac:t.chee, specially co.pound• 
containing phenacetin or aspirin. · ··· ., 

Goa le -



Pr- i maru - E><p I ore a pred i spoe it I on to CPNJ P~t.!p 
and/or analgesic abuse. . 

Methods - Pz Direct. 

E><pectation - Unco•mitted. 

Anewpr - T~_pati1tnt had taken 6 lll!PiriJ\ t8bleta a day f~r 16 y1ar1. 

Result - Ps Satiefied. 

PblS - Possible: Phenacetin <analgeelc) .~hritla 
Papn I ary necroe i;• · · · · 
Uri nary tract obstruction 
tr·a11t-negat1ve {sept1c1~ snoek ·· 

PAGE 49 

Doctor'• Com11entaru - I'• 1ur1 it took I rot longe .t'cfdlg that lnfor•atlon 
out than al Mp IV ask In~. that t IH ar~,. • T"~tt it .'11 i,".'q"••!J•dJf\~.i.dence 
of infeetlous disease of the kidney plr"ti'cu·1.,-1y·paS;tfi'er\rnaeroaie in 
patients who take i_~reasec:t a,i~unte of .~!lctin. ~,~,.e,t,,ip~c~~"U•ining 
co111pounds. So that would •ak1an· ~ first or·at I nbt ·on1y· "that 

tt:: • J:~ :.+C::8J,Y dt~! ~~~!·~'f-·i· ~~"\:ToWc:'l::~:..:t~~. t~~~ 
make •e concerned that she Might have papJ I tarw ~rosia 8f1d •IQht be 
sloughinQ a papft-"la anef bloeklng >fi;·•~ ·~l'ragF·ri'l·ldhe'{{or the 
other. And I'd be. 11are concerned about this ;patient than another patient 
wl ttt it. l ·W.U1dn't eek any oth~ qUH-trtm.·:~t ffot,,. :t1•? .,tft•tf'ttegin the 
physical e><a•inatton. 

Cot1t11tenfaru - This finding 11 one of the key· flnd1nge ln the dfagnoel• of 

thi'a patient. <The final dlapsia was APN 9upwrH11pond on Chron1c renal 

di aeaae, el thef" phenace-t in nephrlt i a, chrQnl'i: pyetonephr i t1 a or both and 

chronic renal faih.tN.J Before dl.CU•sirig •ttte lnterpretltion of thi• 

finding, consider the different mathod1i that ·wre uMcl ·b\1
1 

th• other doctor• 

in obtaining it:' 

1. Through a review of systen ·in' the section 
about history of medicati~n• (P~oto~ota 4. 8l"d SJ. 

2. Through a review of e~ste•s (focused 
on renal disease & h\IPel"'tenelon) 
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aektng about hi story of headache•, <Prot,oco.I 6J. 

(Jt should be pointed out that the four doctors who uncovered the finding 

of phenacetin abuse had eatabl iahed CPN early-on in the interview as the 

moat I lkety hypothe1i1 for the underlying chronic renal di1eaae.l The MOr• 

common route for uncovering abuu of a drug It probably not the one uaed by 

this doctor. Oue1tlon1 concerning the utt of ~1catlona are noraatly 

asked as part of a ayete•e review. It ie •~.~there because 

de.ter11ining predi1poel ti one. la par.t of cau-bu1 t~h1Q. ~. t,trat~ the 

doctor i1 u1lng to conflr• h.i1 principal hypot!:111l1: .The reaaon .the doctor 

says that it probably took lor!ger to get, that. lnforlli,tioa 11 that patient• 

are 10111eti••• very re.luc~t to divu~~ ati\I ~i1tor1i1, of .. af f •di cat ion. 

The efuent of phef1acetln abuae •lQflif lcan*I~ a~I~' .the ~t.~r' s 

hypothe•i• structure. 'Uttue bath CPN and.~e;Hq n~itlt are forms of 

chronic Interstitial nephritis and both can occur in the tame patient at 

the same tiMe, the developunt.al h.i•tory It ,now C;loucf~ .... A C041Plmc 

relationship can eJtCi1t Uortg_chronlc pye.lonepnrHi•, ~tin nephritis, 

urinary tract infection and papilJary necroaia •. T~.:~atiY••ffect1 

of both chronic diseases are CUllllU.lative. lt lllCIJl\'°9' iMP0."8~bl• .even with a 

histological e>eaaination af the lJtion9: In. tt•• k,!dn•V to ,cUfferentiate 

between a single or coMbined etiology. &olhl le both di188H. pr~dl~•• the 

patient to neu episodes of acute urinary tract ll\f•tton, it i1 phenacetin 

nephritis that i1 indicated In the develoP•ent af renal papl.I lary necrosis. 

For this reason the doctor work.a uncter. tf'\e. ~tion, that phenacetin 
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r:iephr it i • i 1 prf.1tn, t bec:au•~ gf 1~ '""~i '1H'"f'', of<M? i ,!J!'"W: "'cro1I1. He 

is priaari ly coPcerned ~ tli. t~ ~1J~f'IJt~ t~f ,,.,,.ruc:tla., ~~ 
occurred. at a rfaul t ot' alo~lnQ·.•, """'~~l~.:e9)U~ , ~~t~~tjpn i • • 

very serious condition in a patient with an acute urinary tract Infection. 

------------------------------------------------·--·--------~---·---·-----' . - : : -·". '; ·.·: ;".'~ . . 

Qy1• ti ~Q 28 - lolhat i. her b' ~. P!"l~f'lf'l ~j.i' ~~¢'. ; r,.,ra.ture? 

o,,ta Re9\.teeted - VI tel 1ign' on a~in.Jpg, ~'l~•J"~~·. · 

~u - Confir•/Ell•inate a co.,l1c1tfon ol AP* lUTfl: 
Gr,!11-nfP .. ti~'- .lMPtiC?l .~. "w-to1 ~·!f·a,ca., ~or,1, t~. ".'••~·.for 
illMdllte treatllent ••-f'te ·. eQmiir:eeverity p, 

of the Hl"'9• (~ ~t~~M llLt'"'~v9'tt~en,!J.. · 
Secondfrw - 1. Conf Ir• prio_fiPJl~PJrU _,~1J9lp-,.,8YJ .. ~~ p.t 19Uv• 

· ·· · in'fecltoni· telllpeflture">·lt~ off' N'llt ~'to'tp !U!HiH•· to 
Confir• pr9_t9t~ Apt'.~~ Jf,~l.~~h~~ _,,. , · 

·- ~ -~ , ;- ..- -~ """· ' _,, ' ' • - • '· !,.. ' . <I; • ' ' : 

Methods - P: Indirect: ExtreMe hypotenaion +fever/chi lie 
· Is-Strq.:.su,,pgr-·t 1 ng<v i ance..For Grii~neeat t ve 

ahock. 
Sh Direct. ,~ '.'; J - '• 

E><pectation - ""9~1 Evidenc:e of lt:\Ock. 

Answer - Her b I ood pre19ure i a 148/88, I wing, 138/18 a it Ing. Pu I ae 88. 
Temperature 98.4. 

Resu It - P: Satisfied·. 
51: Not satisfl~d •. 

~ - Ruled-out: Gra•-negatlve thock. 

Doctor'• Ca11untaru - I a• g0ing tQ ap. a. ~tA~if ;df~, phye1cat · 
e><a•i~.ti~.'r•~•f"'-'o t~ 11f.~J~ ~ JM'!'iP'i;~lt\~'""~:whlch would 
need to be done 1uch •• a neurological -.l•J~{1t.~cf I Ike to .know · 

. whit her blood prenur• 11. If ....... htlioteMlve or{Mi•••lon to the 

/ 
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f I oor 1.1 i th pye I onephr i tis. gra.•negat i "' ahoek Mp'peite and le· llUCh wor •• 
and needs b~, be treated MUCh 110r• ~~ld~V ~h~ ~~~~ who e}11ply .,_, an 
acute J)Vetonephri ti• Mhrcn le o'ften·1rtated' n ., ~ti'ent~ ~ •••• latter 
answert OK, then at lea~~ al thoufh t~ .t~•,~•: !~. f1elp~~I there are 
some patiertta wHh gl"ea.negativt ~ klttctl atwdRtn't havel who can be 
afebr i le. 

Conunentaru - In ter•• of strategy 8efecti0n, the baale for for chOOeing 

this question is the high prlorH\,-of'ater•lnlnQ the nHd for IM•dlate 

treatment of a potentially fatal condl t10n. The po11lbl 1 lty of obetructi-on 

secondary to papl I lary necrosis aupet"ll.f)oud ()n an •cute ur1Nlt,,~ tract 

infection la Mh1t orlgintlly activat;.d th9 p011ibil1ty of eeptlc 9hock. 

l.Jhi-le the doctor i• ~~re that this le a,d,iaip1th~gtM, it le .. tao.et 
. . • J • • •• 

i11poeeible for hi• .to forget that he i1· a •tor ·f1rit. ahd. rMOve hi•Hl f . . ~ ' ' - '. '• - . . ~~- .· "' ... 

fro11 hie nor11a1' deff\irconcerne and routinl'I. · Ev*1: thOugh an elevated 

temperature it part ol the APN protot• "1d cofitflrllif;g, 1t part of caee-. : . ,. . ~ . ' 

bui I ding for APN It is clear ty a ncondary goal. 

-----------------------------------·--------------------------------------• • 1 -·. 

Question 21 - Does ehe have CVA pain po•terial ly or oan you feel large 
polycyetic kidneys? ' ·· 

Cata Requested - Preeence of CVA pain or pa1plble kldnt.ye. 

Goa le 
, ;;;::Tiiiru - Conflr• principal-parts Kidney lnflaution· of 

APN prototype eubgoat to Confir• proto.,t~::APN• 

Secondaru - 1. Explore a predi1po1ition to PNi pb'lycystrc 
kidneys. 

Method - P: Indirect: CVA pain or tenderneH le-Evidence-For 
Kldnq· lnfllNthm of APN. .:· · 
Sh Indirects kidfte\11 not p•·t1'ibli l~vtatnee-Aga1n•t 
Potycyetic kicineus . ·· · ··' : ··· · ·· 
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&1<p9ctftiii:' - StrflVlgt ~VA.J~tln or i~"""' .. 
· · ·· ·· ~ · ftod'erates Kidney• not PlfPl61e. · 

An~er :.. The kidney• were not ;)iJpable. She :tlld 
0

l•ft CVA tendern•••· 

Reau It - Ps Satief ied. 
Sl1 S~ti•f ied. 

e1J1 - Uri 11 k•lw·• Po I wcv• Uo kl clPilM•• 

Doctor' 1 Co~''" "" The tVI., Min MQUl~t:~ll,ipw ~1,,,J~• of · 
pyelonephriti: olycyetlc kidney dleeaae (whlch lt not IU!pjcted by the 
hi1torii> I JllUtt UV."'®l.d 1h1ptu.tttt .lrlQtbet: .tblna .. tb&t.mm .. ~Mliapoae to. 
urinary tract infection •••••• taft.,. MeWerl lolhich flret of •11' fl ta with 
her hi1tory and fi'• tni.t"••tina~.~£.tt~~:;_.\~ ~7Jit~•• 490 on 
the left aide. · · · ·· ·" ····" · 

Comaentaru - The doctor is continuing thti case-building fe>r 9Cute 

pye I otiephr i t i • th8ct • ~,,. t.4"1· "1i th ;Oupt ~ 1l~: .~ . t~,)~r~i~ I tlovee fro• 

eympto•• and hiltorv to Phv•i~I ex., .,f1:¥tAJ~llM lo t-..or•orv •ta• the 
• •' '.. ,,· '·- .·. . '' -. ''""tc" ·" . '• ' - ·--·---<· 

evidence available ie MOre objective Cln the ...,..;·of 'providing 

incre11lngly •or• r1ll1ble tHt~ of·, hypothe1l1>."':R~f.rlng ~~ the 

Prototype af APN In Appendhc 1, we ctn HI that it~ 1'1.divld1d. Into the 
, , 

three areae Mentioned. Confir•ing the prototype requi'ree conf il"l'lno ••ch 

section. For APN, the phys i ca I exam Met ion specif i ••:that CVA pa 1 n or 

tenclerneH ,lhould be pre•1nt. The doetor'• ,c_..,t ,t,.at J'eft CVA 
-''. . ' ' - .. · .... " . '• -;- ·.· _. -- ·-·· .· . 

tendarneae •11t1• .. Ith the stone 17 yur~,~ lndlFJ~ ,,that ha, •aw feel 

that th1 p~lonephriti1 •au~ unil.ateral .(Ql">tt, ,1.--~: 110r.• qv.,.. .. , . .an the 
< •• • "°' ' - - !<>'. ' b • ~ 

left side>. 

The aecond part of th•t quelti.on.. ~out ~- RO••ibJe pre•ance of 

large polycyetic kidneys, 11 very int1r11ting. The hgpothalht, thl.t Dr. 

Kaseirer and I workad out i1 that It la easier for the doctor to vleual ize 
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hl111eel f perfor111lng the phy1ical e>ealnatlon thlt a.'k1"9 qu;.uone Mcond 

hand. Thus, when he sees t'li•nl f exMlnlng the fl._ .... for CVA pain or 
• ' --~ > ~ • 'c<'J: . ':· ·,. • ' ' 

tenderr'aeH, he would al11<>1t aut011atlcally palpate for 1 .. g, kidneyt. It le . _; 

Ilk• a refle>es while I'• there I 111ight •• weH ftftd·out eout It elnce It 

costs very Ii ttle. As the doctor h'ldh:ewa ·~•hat~ n0thlng In the 

hi story to· fndiclt• t._ presence of polvcgltlc klta.va. 
______________ ,.:.;. __________ ........ _______ .... _______ ..__J.i:_.. ••• _______ .. ____ .. ____ _ 

Quest IGn ~ .. 00.1 ehe have ~l.e tetidtrntttt? 

Data Regu11ted - PrHenc• of tendernett over the blldder. 

Goals . 
Pi='TU'ru - Confir• principal-parta 81..,. lrrl tat ion of APN. 

· · · Pf"dtot\1"8 eupqoal to Conn,.111 pro~t-- lflfl." 

Method .. Pt htdirtch ~sl.lpet-ptiblc tendwnna 119...,1-tlence~or 
Bladder lrritation/infl ... tion. 

. ' ~ 

E>epectation - Mocteratea Superpublc t.~neH Pl"•••nt. 

Answer - It'• not ••ntioned. 

Result - P1 Not aati1fied. 

eb.!§. - Unchanged. 

Com111entaru - SuperpUbic tenderrieH It optl.on11. ff ·pr•aent, It 11 1l•ply 

supportive evidence. If abnnt, It w1tQh1 llttle aga·lntt the hMPotheele. 

The frequency and cfwtur ii are tuff ictent to conf lrllii ttia: bfldder frr1 tit Ion. 

Again it'• si•ply a caee where the dlta 11 very lnexpentlve to obtlln and 

the doctor would ht111el f have checkecf far It hillffU whll• conducting th• 

phys I cat eM.8111. 
________________________________________________ .......... _____________ .. _______ ,.._ 



PAGE SS 

Question ?3 - Now 11faraa1pecific GI finding1, *~'th• hlv• bowel 
touri61, NbOund tenderneu or not? 

Data R!Qunted - Presence of not'aal t>ouel toundi, ab1ence of rebound 
tenderneH. 

~oala 
ri•aru - Er laln1te acute GI dihale. 

Method - Pa Indlr'ech NorMal bowel eound1 + 1oft ebaen 
l1-Strono-Supportlng--Evl-.ce-Apln1t Ac?,u~ i;i dlH111. 

Expectation - Moderatea Nor111t GI f.lnctlMOJ• 

Answer - The abdoaen was aoft with noraal bowel sounds. 

Result - Pr Satisfied. 

PLIS - Rutff-ouh Acute GI di1ean 

Doctor' 1 Co••entaru - LI• eort of neglected t~ nau••• and · 
vomiting •••• fafter ·riwerl Me aort ~· gri tlfraugh thie ae nausea 

vom i t i ng f re~y and d\l•"!",,i a but. I .f·, ~.·.4.· ,,, ~ .. k ... _,t~.'.·'' ... UMI. ' .... t .... naua,.ea, v.1:>• i t i ng and wei-ght 19" you' ct ot>vtoualy have to· "at 1.a on GI.I• track Of your 
•ind that rattier thi 1 beir1$J .a kidneJl pf'~1··'~: tffl,~'. it .fOMe acute 
abdolflmtl probl... Wlth 90ft' ~·'~,iitl bOJlllJ ·~tty that goes to the 
bottom of the Ii 1t, if you wi 11 and we Cln cont'f'nue tfOWn the 1treaa that we 
have been· working on. So lhe hat left ~VA tender~~a,,. no Pt1JJ>lbfe kldney1, 
no co•••nt on euperput»lt tendernen, to:ft;'~'.itid''fiM>rMI ~•·•unde. 

Commentary - As the doctor has Indicated he has pretty !IWCh gone along wl th 

his principal hypothesle and hae ignored the po11ibl1ity of acute GI 

di seaee. (He has thought this uni ikely al I a10i'Yg thdagh.) The beet 

opportunity to t"ule-out acute' Cl dieeM8' h In ttw"~iO.t exainatlon. 
·~ . .. . ' 

He ti po11ibly thinking abOut tuch dlte"n· a1 ~lcltl1 or peritonitie. 

A eoft abdonn (ab•8ftctcof rebound tenctern9u) and MQrwial bo&.1•1 101,An<i• rule 

theae out ae active postibi I itlee. 

It ie interHting to note the effect of a ~tor''• •P,•ciatty ln 
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stratew a•lectlon. The protocol oottiQ8d:f,1$Gll • AM•tt:'~~ologi•t. ia 

al•oet reverted fn the order of whlth •tb,a1l1 GM• te•ted flrat •. The GI 

special i et first explored and then el l•lnated the poHibi Ii ty of 

chronic/acute GI dieeasa before going ·Wt to.rtnal ~1 ...... 

---------------------------------------~-----------------~----------------' . 1 • • 

Question 24 - Uha't w11 her hellatocrlt? 

Data ReauHted - V1lue of he•atologic t .. ti h9ut0cr·1 t. 
Goa le 
Pi=Tiiiaru - Confir•/EI i•inata ane•ia !UbqOtl to c..-flt:~lialnate 

prlnclpat-eventa Development of ldv-"ced of CPN 
develop11ental scenario -l ~Y,4" ~~tat 
etage CPN !\lbqoal to Con r• tclftlrlo CPN. 

Secondj!ru - 1. ~xpl0rt ·th. uv.rlty of ~ .J J}~. 

Method! - Pt', OJr' •c:.t~ ' .... ; llj.tpC:' rlt low'+'' ·~.·-.a••'." l,QW la...Pri..-
Facl~~yl~'f.pr,:~111~.. '- .': , . . "·· .. ·. . , . 
Slr 1¥irech ~ .. , ~f ..-1.a, l;.S ... Jttetl._..,..atwr....Of 
the UYer J.ill of u.' I II nay. ' . 

E><pectft ion .. "'-r•t•a He .. tocr.1 t nQ.r .. qQf"~f (37 .. 47> 

Answer - Her h ... tocrl t wae 281. HUoglobln 6.8 gr .. e. 

Result - Pa Sathf led. 
Sla SJ~iafied. 

~ - Confir-.i.: ~•.ia 

. D?c;toc' • Ce!J!te·Slt14."" I ~ould 90 to l~•iw.u. itJftr.-UtJn. riow.... 1 would 
I 1ke to know now a couple of thing1. I would I ike to know what her 
he•atocrit. whl t. c;~t '"""·"~'ftr.~14.•I ~''· ,..,t ~ .. sll~•· t•:kflow her 
he•atocr it •iMPIU u Q.nerar lnforution to •• if her heutocrl t NII• 28. 
I'd be concer~. t~~, 1~ .,_•,be""1 lAd\Ph ja,\~-frt:411,-.wgtt.,,we. don~ t know 
that yetl for i longer per.iod of ti• or IOIMtthlng 1JH la going on which 
I've tota 11 y negttctld 10 far •••• (•Otr ,...,,1) ,lhft~ t:;·iftt.,.••• Int• Then 
in addition to thl1 question of lnfectlou• acute pyelQMPITltle there I• 
11ore9ol~on.t~"'~ .,.e.~• of ... ,1"f:• •• ,,.,s ... td;t>illUt•· One, 
she'• got a •liP••t• reason for being anulca we're going to have to run 
down the evaluation of her ane•ia, or teeondly the arie•I• la pwt of her 
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renal disease and if it i1. it's U.,._ly. .. to .b&.clue :··tp Gbr'.onic renal failure 
which.i .lj, odd. ~·c~ut,t we:.arll. t91.9 .tlWt,,,,,.;.~r.il,tJ)f~· n9f'••I renal 
func t 1 on or e>titl .•1 t.gl\t I:" i,91~f,e; ra~'.,,f~t,!• ~~:er 1 l er. I 
don't have .8"\t answer for that yet. , ' . , ; , ' . 

Commentaru - The doctor has in 1011e tense opened uP Pandora'• Box with thie 

question. Ane•ia •• a cl inlcal coiiditJoo. wt.tb ~ different etiOTogi••• 

blood loae, eMCIHiv• batftolyaia (,.J~ructjon fa~· r'.td:~taQCI eel le) or 

i1Rpaired product ion. The anemia of Cff'· .. i• HIOC.11tiad: Ni'th impaired 

production but there are man1i1 other cauu1 of i11Par1ct:~Hon .(f~lic 

acid d1fic.ienc1i1. eplenl<; di"rder•,.tc~J •. TM doQ~flJ": i•.facln~ the 

fol towing., di,._, he would •~tAo· ... IOlllt ..,. .. e>f ·i11Pair1teAt of 

renal functions that would be c~ai;tent with either phenfeetin nephritis 

or CPN. It i 1 the degree of renal fal lure i11PI ied by the ane•ia 11 

' ' . ~ ' 

compared with the •easure of renal function 8 month• PTA that ie 

disturbing. At this point in the protoc:ol the doctor hae started the last 

phase of questioning - the laboratory findings. He doee not want to throu 

out the hypotheaea he hae been working on and try eouthlng new •• yet. 
:"'' 

~ .-' 

For this reason he puts aside the finding (doea not pur1ue it u1ing a 

differential diagnostic strateg1i1l and continues down the infection/chronic 
. ,•' 

renal disease I ine. 

----------------------------------------·------------,----------------------
Question 25 - White count and differential? 

Data Requested - White blood cell count, differential breakdown of white 
eel I. population. 

Goals 
Priiiiaru - Confir11 Leukocytosis + LeH ... ahifted •ifltr-entJat 



Methods - P: Direct. 

EMpectation - Strong: Elevated white count (leukocytoeis) 
· · 8"ld di Herenli•I ahi'fted-to-'lwn. 

Answer - 9858, 634" po I ye, 381 f ~ytn, 31· ioftos, 11 eos I nopht I e. 

Reeul t .. P: ParUaHy .. tle.fiect. 

PL IS - Unchanf9d. -
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Doctor'• Co!!!nt•u - t-Mtr white count Pd be •MPttCt1ng to ... e·htYated with 
a shift to the left, because everything that I've heat'd ao far leads ... to 
suspect t"9r•· i• 1n:acut9 iftfeetlM'~"""'·- · tirttw _.. ... ,...·That le 
not as striking as I would have expected. but doelft't ell•lnate the 
pasibi t lty. · · 

Cominentaru - The white count and differential are two key sign• In the 

conf lrmation of an active bacterial infection. The nor•al white count i1 S 

- 18 thouaand. ~ith an infection the expectation would be that it lhould 
., . '' 

' 
be above 18 thousand. But as the doctor hat uid 1 white count of 9858 

while not supportive of the hypotheaie, doeen't eli•inate it. Si•ilarly 

for the differential. The eMpectation it that the percentage of poly• 

should be larger1 but the figure given 11 within the appropriate 

consistent range. The laboratory-data section of theAPN prototype le now 

being conf i r11ed. 

-----------------------------------------------------------------------~--

Question 26 - The next thing I would like to know le what tt.,- urlna1ysls 
looks I ike 

Data Requested • Results of urln•ly1i1. 

'/ ' 



Goal• 
Pi=T'Miru - Confl.r• pyuria 1u~~oal to l:onflr• ,~l,ncl.P4tl".".p"°t1 

Khtrwv-lnfla••t1on cff'·Afllf pratotp Mafft to 
Conf ir• prototWP• APN. 

S1cond1ru - 1. Con_f_i_r~ urlnal~1i.•.J••cl,~!'!V_ ~I•~. it 
· ·• · Con•11·tWnt with ·APN Maoft" to''t1te4ut'fd 

APN. 
2. Contir•iEI ••lnatt · Hattr·f!RF ~I to EMP.· lore 
Developmental stage CPN/Phenacet n nephrltla,. 

; • : ,..- , '.:•, ' : ~ .. '•o "- < '~ ~·· ~ •• • '·~ ', • '-" ' " '' ;' ""i '" ' 

Methods - Pz Direct. 
511 Dfrect. · · 
S2z lndlrec~1 l,,ow 1pecif ic qr1vlt~ + rinll . ~1;i. lur1 c•1t1 
I1-Evic:hmce-1'or ttat•> Of'. ·· , · ·· · · · · 

Exp1ct1tlon - Stro~i 'Py\arta prH9nt. 
Mo~•".llt!~ ~ _q~'t• .. ~•~t.~ .. 
W.akl' ·nlnll t•ll'Ut'e a1t1 pr'eaent. 
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Anewer -~Specific gravity 1.e1a, no ~:i, 1+ pra'teln, acid rtactlon, no 
red eel la, fl I led with white cell•. 

RtfUI t - Pa Sat i sf led. 
· · ' · Sta hrtl•ift1 Sat I tfled. 

521 Partially Sltitfied. 

~ - Unchanged. 

Doctor'• Coaentaru - I M again looking at this epeclflcal tv •• an 
infectioue dl1ffH of the kidney and trying to find thing1 'for it or 
agalntt It. I would eMptct to ... again, pyuria...... (after anewerl That 
1peclftc gravttv flt• "n" tltl'Mlr C111'0tite f"fMF ·tafhJ111

·• or l'kWIUt renal 
func;t Ion depending on whether the it dr'i! or nqt •. I kflOW ._,. ca11 .ac,~I fy 
her urlne Mtttth doetn~f -~~t .. •'*g' lltleh. l;~ ..-!.{.f9.t;4 'tlttl• 
bit of protein in her urine which fitt with tOlle •l"9f.'t of inflll!atory 
renal dl'n"• ri that tMr'. dcliunt'1·1 ·10ic:IU'1'fth Wi1M. ... iae..~ le 
again •oet consietent with acute lnfectloua urlnwy tract Infection.or 
acute pyelo"¥hritle If sh• hat flank pain 11 well. 

. . . .' . ' .. ', ! ~. ' . 'j ,. \ 

Co1111entaru - The urinalysis is one of th• three iiipWtant' eourcea of data 

when .-.nal cH ... •• 11 the centr.I f~ut. <~ftM' other tWo .,.. the klcln•v M-. - ~ ' ~; 

ray and renal function tHte). Jn 10M Mf)t! the apirit of the exp.,-iMent 
. '•' 
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was violated by allowing the doctor to ask for the whole urinalysis rather 

than asking abO\.lt each of Its cona,Ut•t fin~Jnga •. Jt was very dttflcult 

to stop this, however, as this is the norut for• for inquiring and 

reporting the retu It•~ ( Ae••ber that ~· JCast ii: ... ~ -was ·an•~•rfng the 

questions is .also a renal :epecial iat.l •r-dl.•1111.,of. this, however, it I• 

clear what the doctor was e>epectlrig t~''tiear Ind hciw It ~h into hie 

strategical plan. His pri•ary concern WH to conHr•',.the co•ponent of the 

urinalysis that is evidence of ae&1te !pfecfi9ni&_"\,bite cells or pyuria. If 

there had been no pyuria reported, thet dl~n~it q,f •cute Jnfet;tion 4'0uld 

have been in doubt. Ae. far ae the Hco~v,.-r1',~'' concerned, It I a 

Important that the other COllPQnenta of :t.l'!e ur~~l~eis are GOnaiatent wl th 

the diagnosis of acute infection. 
~ -; -. • ., ~. ; '; . ' '.. ~..;. ,-' J ·-· ' . , 

(Cori1iitent in this 1enl• M8&n1 that 

while they may not support the diagno1i11,, n.~.t~·"· tJ!i9~ .... p aoatnet 

i t. > An opt i ona I c011ponen t of th i I var I ant of c1~e-bt.lll d fng ii to ask 
. . i 

about the 1101t coMMon consistent findings relative to the principal 

hypothesis. 

-------------:-:-:,--------------~ ... --------~~-~~---~---.~-7,~i~-:.--~---...... ________ _ 
, , . .', .' ~~ .,.'(';}...,, ·., .. ·:' ~.-.,·. '·c.: • ·, • ·, 

Cues ti on 27 - I .wou Id I i k.e to kn0w l f or gait~· ... Jo181') a.n unepun? 

Data ReguHt!d "'." PrJ1eence. of bacter,la in, ~ .ul;i.- •tdl•nt. 
• < t L! > ·~ ~· • 

Goals . . . 
Pri'iiiiru - Confir• prlncipal-parh Evidence of 'active UT 

Infection of APN prototype eUbgoal to Conf ir• 
prototw;. Af,'N. . , , ; 

Method! - Pt .Qirech ~'erla i~l>uriM:,.OiMnt ,l~r\tae.-f.-Pl~
Evidence-For Active UTI. 

,,. f,, ,, 

Expectation - Moderate1 · Bacterfa present. 
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Answer - They ware not seen. There were no caste. 

Result 1 Pa Not satisfied. 

PLIS - Unchanged. 

Commentaru - If the urinary tract Infection is.still active normally the 

stained eedl•ent wi 11 reveal nt.imerous ·bacteria. Therefore, the answer it 

al ightly disturbing to the doctor. The qonflr1atiof'\ ctn be 11ade on a 

quant I tat i ve urine cu I ture (and wae in this case), 10 the tiwpothes i a need 

not be rejected on the basis of this fif".'ding. The finding i1 aleo 

suggestive (though not very etrongty) of Obstruction, etpeclally if the 

infection is local I.zed to one kidney. 

Qu9stio11 28 - The ne>et thing I would I Ike to know wou'd be the level of her 
rena I function. · · 

Data Requested - Values of renal function tests. 

Goals 
Pr'Tiiiiru - Confir•/EI i•inate (late) CRF .:1 to 

E>«plore devefopt11en+~i 1tage nacetin nephritis. 

Methods - P: Direct: Elevated renal function test lt-Pri•a
Facie-Evldence-For Renal failure. 

Expectation - Strong: Slightly .i11Pared renal function. 

Answer - BUN 96. Creatinine 9.4 

Result - P: Partially satisfied. 

PLIS - Satisfied s CRF (late) 
~ Possible: •severe bilateral pyelonephrltis" (a aevere form 

of APN> 

Doctor's Co111mentaru - That's enough to stop and Hke.a tentative diagnosis 
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and then begin to loo~ .for ao••. other thi~•~ .· She't got renal failure. 
It' 1 acute in terH of lllOntha, that i a frOli ·a 110ntha ago ti 11 the JJA••nt 
ti me, she' 1 had a very rapid deter I orat I on irtJttt, r,•pal Juoet 1 on, Aocl we 
know she's.got an infectious proceH going on ln Mr kidneys or at·least 
everything is consistent with that. That degree of r~idHY of renal 
failure over 8 110ntha is 11Uch llOre I ikely that I would e>epect to see in 
somebody with chronic pyelonephrltis and would Make•• euepect ao•ething 
superiapoaeq, ,,i.t~·••v•r• bl l~t.-af,~l~~tJ,1.at?d 1o~e. 7p~1•M.i1ting 
disease. fhat could happen. Dr obatrUc:titin. Agaln, we've··got th•t 
hi story of ~.t;,.Un we've ~••" tpl~ ...• aut ~ .,.,,i "~''"'~~roe,il, 
Commentaru - Again, sOMe degru of i•palr .. nt of rinai' function would be 

consistent wlth the hypotheala of underlying 'chronic.renal diaease. l.Jhat 

the doctor 11Ult now eMplafn is the degree of·de(:·1 ine In renal fUnctlon over 

such a short Hu. · The actuai fact it that the Ha.ure•enf fro• 8 •ontha 

ago was not accurate and her renal functfon h~" hei.-·iltith' I oa.aer at that 

time. IJhat is concerning hill now (and coneerned"'fiii for the re•aining part 

of the protot:ot J is the po11HH i l ty of Ot>structiOif r~w~t ~ it,I frOll pap i II ary 
'' . ' ' ·~ 

necrosis secondary to phe~•cetin nephrit~a. If a papilla had djeloged and 
' I ! • . " (.::·. ' -·~ ., • 

had obstructed one or the other kidney , thia could e>eplain what eee•• to 

be a very acute drop in renat function. 

--------------------------------------------------------------------------

The analysis of the reMainlng portion of the protocol wl 1 t not be 

inc I uded here for two reasons. The •olt llij:JortM!\' h that as an enawer to 

hie neMt queetion concerning kidney size l:)fj'lfft, ·t\e was given inaccurate 

data. (As this was the first protocol, we··'hld ·not di•covlred ·that the)(-
. . . ':.·.-.· ., ,",, 

ray report was In error). The 1atond reason 18 that by this tl•e the 

reader thoutd have hid suffietent liCr;o.Ure tef 1the ann.tition techniques 
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that ~ere applied to the protocols. 

In the next chapter I present a model to describe the strategies used 

in this and the other protocols. 
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CHAPfEA 3 

THE STRATEcfFRNE .MCIJEi. 

Most theories of problo-aolving lncorpof'"ate the concept of a 

etrateqy. By a strategy Mhat is .. ant it a plan that specifie1 a eequence 

of steps that will (hopefully) reault In achieving a deaired goal. The 

sequence of steps that for• a plan is norul tu rr·ived at through a 

deco11po1ition of the original proble• Into a Ht of aub-probl••• that are 

considered eaeier In eome sense to eolYe. The relationship between the 

eub-probleat and the original probl• can be forul ly repreHnted by •n 

ANO/OR goal-tree. 

There are two dletirict but closely related planning activities 

involved in taking a present lllneaas data acquieltion and dlagnoaia. One 

plan is needed that 1peclfie1 Mhat to do Mith each piece of data once it 

ha been obtained and another it need that specifiH Mhat data to look for 

neMt. Diaqnostic strategy ie defined here ae the Ht of goals and aethode 

that guide the evaluation and interpretation of findings, the foraation and 

testing of hypotheeee and the handling of cOMpeting hypotheeee and 

di1crepant in.formation. Oata-aatherlna (or d!tt-acguleitlon) 1trat1Ai•• 

determine the content, for• and Hquence of the queetlone that re aeked. 

Since the focu1 of study in •u research hae been cte1cribing data-gathering 

strategy, whenever strategy le .. ntloned it is .. ant to refer to this 

strategy. 

The Model 1 developed to describe atrateglH and strategy Hlection I 
~ 

.! 
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cal I the etratepw frame model CSFM>. The essence of the .model can be 

stated as follows: 

A sirategw frame i • a data-structure for . 
describin; a str&t-9gy. A particular strategy 
fra111e is intial ly suggested to the dOc_tor by 
some feature of his internaf d1aqno1t ic · 
conflgurftion <Ioc>· The IOC le the docte>r'e 
probfe• ·•pace - his Internal r•pre1entat-l0n 
of the external environ•ent for the task of 

. cttagnoeia. A strategy' fNlM (!ontain't' a set· of 
conditi9ns of the JDC under which the . 
strat•ow 11 potent lat ty appl icabf •· If these 
conditions are Met, the associated strategy is 
aelected. · · 

The concepts underlying this model have been influenced bW the work of 

many people; Minsky's frame the9ru for t~e reprHentation of knowledge 

contributed significantly to the theoretical basis._ <Minkey 74>. The 
"• "·. 

appllc1tion of fr .. t theory to the reprettntatlon of .. dlcal knowl1dg1 by 

Pauker and Suss•an (later refined by Schwartz and Gorrv> was.a major 

influence, <Pauker 75>. Newell and Si•on's work on.th• repreeentation of 

prob I e• spaces and Newe 11 'e MERLIN progr .. al so p I ayed a significant ro I e 

<Newe 11 74>. 

3.1 Strategy Selection via.Strategy Fr...-1 

Uhat is required to apply fraMe theory to ttrategy selection is a 

representation of the doctor's. problem 1pace (which l have caJled his 

internal diagnostic configuration) such that clats.H of conflgur1tlon1 

appropriate to the selection of a particular strategy ca" be Identified. 
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In the atrategy fra•e Model, the IOC ls reprntnted by a ••t of deec:riptor• 

divided into two basic colllpOnentl. The fir1t 11 a co•ponent I cal I' the 

patient lllOd.el and the second 11 the CUr'Cf!lt !t8M''::Gf the doctor in the 

diagnostic taek. The patient •odel it a repre11n,,tion of the doctor'• 

diagnostic thinking about the prettnt 11 lntH of tf;'e: patient <Silverman 

74>. It con1i1t1 of such thing1 at a li1t of c;laselfitd 1nd ordered 

hypotheses. A typical disease hypothesit ~ thit 111.t i• claHified by . ' ,, . 

features such as being acute or chronic, tingle or llUI Upl~ etiology and 

episodic or non-episodic. The ll1t 11 ordered by likelihood. The feature• 

of reported findings are also Included in this component. Included in the 

current statue component are such thlngl a~ thephaH of the Interview and 

the strategy being used. 

The stereotyped objects to be •recognized• by e>Caining the IOC are 

those configuration• that are aesociated with the 1elect1on a·f the 

etrategiH that have been identified thtb(.i~ tht pf~t«;)Col anafy1J1. Each 

of theee conffgurat ions forH the set of condi tlona rif t a'tf.1tlgy fraMe. 

For e><ample, aasociated with a strategy of confirmation is a configuration 

that characteristically has a single hypothesis classified as LIKELY, whl It 

elimination 11 a11ociated with three or Mc>re um.v· hypottteae1. Chronic 

diseases are associated with a y.ariant of case-building that require• 

conflr111ing the disease's develop•ental icenario. 

The Methodology described above for etrategy aelaction le related to 

the selection of lile-thOds bated on prObiR-epace confi~atfons found In the 

work of Newetf and Sl•on, Hewitt's eter.OtMRet <Hewltt 75>, Schank'• 
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scripte <Schank 75>, and Malhotra'a ry11(1Jrjt•911 f[lf!• <Malhqtra 75>. 

3.2 Constituents of Str~tegy Fra•es 

A strategy fra11e con1ht1 of two bHic co•~o,nanta.. The f irat ii 1 

prototype which i1 a description of the claea of configurations that i• 

sul ted to the UH of the strategy. The .,cond co•ponent I e the etrategw -

a plan detailing a ne>et step or sequence of 1tep1 In the pre1ent ii In••• 

procees if the prototype is succe11ful tu utehed. · Te:,e e~ond co•ponent can 

be opt i ona I • 

The prototupe con1i1te of a aet of ter11tn.l1 •• In jllO•t frame 

1tructuree. Each ter•lnal r1fer1 to a spec If ic f•1ture of 'ttw internal 

diagnostic configuration such aa the nuabr of active hypothetee, the 

presence of a causal link between two active hypotha••• or if an_ 

immediately life-threatening 1yapto1 Ml bffn reporttd. ·rhe terminal 

epecifie1 a condition that •ust be .. t by the feature refered to. If thl• 

condition is Met the terminal ha1be8"utched11UCCeufully. A11aclated 

with each ter•ina·I ie a score that lnd_ical•• the relative il•portance of the 

feature to the aelection of the a_tra~lil· A ter•inal .can aha consist of a 

logical construction formed fro• ANO, OR or NOT operator• applied·to eet of 

features. Another 1trategy frue can Ilea aerve ae ~ component of a 

ter111inal. 
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cAse-aurLD-1 , •• COftfl,...nort •tr•tew thit 11 1PP11ce•• und9t" 'the 
following condltlon11 

1. The principal di1ea11.~t~tfl (~) 
le an acute, elngle-etlology d1iea ... 

2. There are no other likely hypotheMe. 

3. Abeof ufe ecore of PIJf > .8 
Relative •~or• of.~ .>.l.8 

' " ·., ·.· . ' 

-----------------------------~--~----:~------~~~-""-~·--.------~-~---.. ---------
<PROTOTYPE CAsE.:.SUIL0-1 

CTERJ'.11 ~ .. ~~'t:f'S H81~> .. 
· nrortnr·11<scCIE'"SH · ' ' 

<TERMINAL HVP-Cl.ASIF 
<<Afll CACP ACUTE) 

'~~~l,=ti 
. . <SCORE .. Sl ) > 

(1ERMfNAI. fM'..;scCJIE 
. ( (ANJ ~~ <c: i~~~ )'>'' 

<SCORE 4J ) > .. 
< TEAMJ NAL HYP_.STRoctlR 

'~~. ·~~,ti::+~,~ m~~lo: rN> ,,. --:o 

<SCORE 3) J > 

CFAILURE-LINk'S . . . . 
<rF <TOTt.UC' 2) (ACTIVATE orsCRtttlNATE-11) 
UF <TOTLIK b .2> J CACTJVATE ELIM.lHA.T TUJ{-JJ). .· 
UF fAtP ACUTE:..STAGEO> ,.~lVA'l'E 'CQE.;aolLD.;.2J > 
( I.F ~. ~IC> JACTI(~~!§J;A.SE.•lLP.-:&J..,~~ ... ,, .). 
UF \11CllUL.. rtl.TIA .. El "'-"~ tAUSM:~wroor. 

<STRATEGY 
< <GOAL <CONFIRM <PROTOTYPE POH> J ) <SUGGES1t0:..t1:1'HOOS .... , 

CIF <PHASE 1..ABORATORV) CTRV OIRECT-COtFIRMATIC14)) 
case (ASSESS <PRIN:IPAL-PAATS CPROTOTVPE PDtO)))))) 

Figure 3.1 - Strat!QU fr ... for GASE-BUIL0-1 

• 
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The str1t1gw co111porient •l?•ci.fies ~~ ,pl",.i~ ,tbe,,~o~• of an. ANO/OR 

goal-tr••·, A1~oc:ia~ed Mi; th each "4>da·~f ~Q•,ge•l,-t"''' h • fpoHibly 

e•pty) aet of "'ggatta~ 1119tg2S1•• . These,~~· Q..,,.,i t~ be dit'•~t or 

indirect. A dirpSt Hthod r~rea,nt1 the coavat;•i09 of the goaJ <through 

syntactic Mana) into the for11 of a 9~atioa., ·~r\,IQ!fir5L•tb9d .c;an 

either be the pre•lse of a~ IF-THEN. tws>t.rule or .a,~ef,~.,,c• .to another 
~ - . ..- ~" " . 

strategy. fra11e. In the si tuatlon .Mhere J,,_.• .,.., ®.· ~'.~c;i ""1tho.Qe 
. . -- - ' ' ' -., ' 

a11ociated with a goal,. the (bo4n~a> goat ~iU .J~,.,. li&>r-:~ of_ .. Ulocfs in 

order to select a Hthod. appropriate to the fl~i~;C?f .dl•e•M hypothesis 
~ . ;' -

under consideration. 

Figure 3.1 •how• an e>e~le of a •tr.•~•W f.r41M ~qr .a varlaot Qf the 
~ !') •., ,\ - • ' . + • - ' • • • -

conf iraatlon strategy cal lad cau-b"!i 1.dJ~.· .. ~i.~ -~ contain•.• I lat ing 
' -. ' • • ;- ·'-): .• : • ,·, '- >. • - ' 

of variab·IH and the feature of the UX to l.fhi~h ~l'l rtf . ..-1. 
~ • ' • :· ' ' - . ' .' • - : ';-1..:1 • «.; . • ~ 

3~3 Organization and Oper.ation of t~ Stra_~qy fJ' ... ~ta• 

A strategy fr ... can be. ~ctlvat~ bV t!le. ~~,ot • ~,tic;ular 

feature in the ICX:: through the t.,-!lin.,Ja. of the .Ir• tblt ••¥,• " 
trjggara. A atrategy frue c~,~ ~i~ed ••·•?PCll4•t. ~.IW. if it haa 

been ac.tivated. The f.raN: .•~•t•~ i•, ¥r~~ Jn ~a~ howe""r,. that 

the aajor i ty. of the strategy frHH :9-fl" ~IV)-• ~-iv.at"' t.hrc;wgh the 

suggHt'9d Hthode of the. goal-,tr•• 1>f a. ~"''""' IAifT"a,•c~ hiehw,-1 ave I 

strategy. The 1ugg11t~ •tthod•.4'•.•~i~actMl~:Hf:h:aoa~ •t.- sa¥id•• in 

filling out the details of the .tree. ].JM••.,ft$&ll.Hei•.~ binct.together 

---.---·-----·-·----------------------~----
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large nu•bel"'1 of atrataw fr ... 1 fnto c09pllt11Ub•eu1t .... 

u the ••t ot sugg.efld uthod• COittafi\j"r•ferriea ·to dt'*' atrategw 

tr•••· each· of theae .ag be aetfvated·-..•t.ltth"·'att'n~i.d~ If· auch • 

•Ubfra•• I• alio IUCCeHfully Matched,' the •••oefated etrategw replace• th• 

original nthod ·ln the goal-trff, GIObtl cor\i(ctWatl0ne if:'e t8ken Into 

account by illpOeing condf tte>nal testl on tfte selectl'()n 'of a ••bar fro• the 

set O'f augge•teet a.th0cf1 af'each Mete of t1\e g0ar-trH. 'In thle May 

overal I control O'·f 'tht proc•11 of etratew eelecfian cin be .. tnt'a.lned 

Mhi le etl I I al lowing llOre roeal detai ti of 'th9' ·Coril1jrali'on to d~ter•ine 

lower-level atrategy. This process continue• unti I al I th.• ,.t•r•inal nodes 
, • \ • _·t~c::. .. '' ·,.:.. /. ~.•'" •' ~·~· ·~! +~ 

of the goal-tree are aseociated with ei thii- a single direct or indirect 

method. The prOCHI of transf~ing g(c;baf
0lnforuti'on can be ·s.~n in th• 

• ' -' ~ ..-· ,- l' ··,. "'~ 4 .··i>11o '\.n: ,_- .~ ;,. ·,~ 

ea•ple etratew trau wt.ere the pttau of t'he"1n't"ervr.w·~ la 't8ken into 

coneideratlon. 

Another fcirtt of 0rganization Ts i11POsed thro~ 'tai turll I hike. Each 

strateg\I frau Maintains a I lat of alternative fr ... • to activate If the 

ter•ina1..:ut<:h'-lng pt'oeedure l• not tucicAiWar'~ ,, rttie' trilria1:..ilatching 

procectur-e hnot tKICceHful Ha t••ttir•-'Rnttc,htet 1·~-·;tNl'p,i.-1\e ofa 

failure"· I li'lk rule doe• not exactlu ntcrr twt'''tohctft1dn iltpoaed~ in 'the 

tel"'llfnal it la a pert of.) £aclf fl-ailtf iliWi'ti~· ae ~ j1 t~nan'v• 1e 

e1ther an unr-e•trlcted aiternative O..:li 8ftobtate<f Mith • e~ffic reaeon 

tor f•i 1ure. i.t i• 1apOl"tant to note"'...-•''~'t 'tart~• .. "- tn·'thti' cowtext 

do.a rtot 11ean the tat lure of a atritlgtftcrt>e 'istajloat1caf1w ~·tive 

after it haa bMn tried. bul that It faif 1 to ... t-~lectlon eohdl ti one 
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before it ie applltd. 

The proceH of conetructing a 1trategy fra11 tM 11tr:at-gv frante• ehould 

be viewed as a for• of proqreasive refine•ent •. ~· f9':~\A'",• of the I,DC 

are MOre i•portant •n the. ae,lecOon,'°f .a:tr••~ tn.P.,others. The sequence 

of choices 11ade in the proceea of constructing a cOllple.te goal-tree, from 

the highnt-level node to the leaf nodes,· reflec't1. thil ·implicit hierarchu· 

of features. 

3.3.1 Strategy Binding and Special $trategi•• 

Strategu binding i1 the procau of ,replac,\n;· the abatract structural 

ele•ents (such 11 the principal-part of a diseaee protot~ •entioned in 

the goa I -tree with the specific ~-•fer~t• ot • ~i ...... .fraae (a. g. BI adder 

lrri tat ion ie a principal-part· of the AP'lf· pr..Oio:tp.·) •. At an exuple, 
',. ' ' . ' / ' 

con1ider the claH of di1easee that ha'#f •a pri~l~l:.:part the reduction 

In function of an organ or organ •wit ... Ex811Pf•1 of this kind of di••••• 

Include cirrho1ie of the liver, Ki ... leteln41ileon dj_.,, .. and •wxedeaa. 

In applying a etrategy of confir .. tiW' to •eoh .of 'tne•• ~llH••••· 1 di••••• 

prototype 111atch •ust be made. A part of thi• utct)lng tH"OCedure specif lea 

determining the level of organ function. Thie wauld be repreaented by a 

goal such 111 

<GOAL 
(COf>FIRM · 

CPRitcIPAL-PART .(PROTOTYPE DISEASE-NAr'El 
<CEC,REASED-FIKT~Cfi .~$$TErU > > > 
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Included in the ••t of 1ugge1ted Hthodl ••eocla"ditt wfth \hi• go.1: 'w0uld b• 

<rETtdJ 1"'111icl i · ·, •• ·. 

c~itM'fVE~''~tltwffl 

fol lowing !m.!:!D!! 1trateglee1 

( (GOAi.. 
UDFIFl1 

CPR~~~\.~'g;t~}~,,. 
O'ETHOO IN:ll AECT 

(ASSESS 
... «~tJSJifT .b 36 "4}iiH· . .. · • ··· · <sctn' r> t.a lit ·1 n r ~- · ·· 

t <GOAL .,. ,. . . ..,:. "'! , ,. 

<~Al....-PART · <PROTOTVPE' t<11Cs1tlNJl1tscW1 
·(tEl~~~T~~ ~~~~))_).)c·. j: .. , 

.. '~· lCAEA1'llflt£ 't> '{','8) ,~· j < '. 
0 ' ' ,, .· 

(Q b. S8) ) ) ) ) ) 
:·:lr.·< ,.> 

Thie binding procedure re1ult1 In the construction of a strategy that le 
' -~~-· . 

tailored for the •. ific:·~i..,.,~ en~Hv,.~1~~~f*.f~ton. 
It can be arpd that experhande c:nr.:1;ilad16 within a epeclal ty tend 
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to see many cases that are veru 1iml lar .both in mode of presentation and in 
-"'- '. _, ,p. ;'·''~~ . ~. '>: -.• , 

final diagnosis. A Fe I low at the Renal Clinic at th• NEMC estimated that 
' .~. ·r -~' ~·I 

one-third of al I neu cafffi refered tO them have ~silained h\IJ)ertension ae 
.'! - .... .,.,::" 

the presenting complaint. Hypertension is a dieeaee>that is closely 

related to a etrategu called causal •tcctu1i<>n (..,.·Secti0n 4.3). It is 

thus reasonable to aeeut11e that r~ bim:tfng of.•· lltrategu 1o1i th reepect 

to a speci fie disease or hypothesis structure tende to a~sociate the bound 
• "•! ,·-

strategy with that diseaea. A atr•tevv tflat i•' retah•d and aHociated 

with a disease la called a .specyal etratwau. lhe lt!tratew frame model is 

fle><ibla enough to allow epeciat .atrat9fi•. The pietence of a special 
.. 

(pre-bound} strategy a1sociated with one of the curren~IW active hypotheses 

can be made a feeture of the ICJC. A atr"Mesn; .,,. .. , .. la then added which 
',,:,t .·: 

e11ential ly acta I ik• .Jt "buck~..,.·r: lt nata,.,_ presence of a epecial 

strategy as part of its prototype. IJhen this fr ... ·i• activated and 

1ucce11ful ly matched, the suggested methods wi 11 point to the special 

strategy contained in the diseaH fraH (which can then be •elected as the 

current strategy}. 

3.3.2 Is It a Realistic Model? 

The uee of frne theoru to describe strategies i~ ao11e senH do•• 

violence to the original conceptions of Mln1ky. l.lhile there ie not direct 

evidence for frame theoru as an e><planatory mechaniH (i.e. a theory of 
; "; '.' .~ .... "' - "" '' ~ ' 

diagnostic problem-solving), it is poHible to argue t.hat it le not an 



unreaeonab I e exp I ana ti oni 

1. Through repeated tMperience In the proce11 
Of;iaking a preeent ilcJ~J,Wtorl.;•ve.lop 
1trategie1 to deal with each po11ible con-
figuration of the lOC., ·. . 

2. At each I eve I of exper.Off, within • pertl cu I er 
specialty the underlying knowledge base of 
.. 4i cal f-aote po., .... !:JV:"~ doQtcr ie,, tit. 
a clo1e approMimatlon, the ..... 

.,-, 

3. Knowledge of 1trategu i1 an Integral' part of 
the doc tor'• -know-tq. .bne •. 

4. 1t i·• unreasonable to..._. that dDctor• · . 
a11ociate with each iricffvidual dieeaee and 
ui th uch po•lt.1:1•. Qre>upj;,g: • .Qf ctiHllm a 
separate set of strategies. 

S. Therefore, it eeems likely that to a significant 
degr• t.ahat de•hr• Ina._ ... thit ,..., ~ ifMl. ~a 
strategy are the featuret 1hared by 1et1 of 
ctlul8ftl8nd :finddl1ge.-the>cla._ af. · 
etructural relationahip1 that can exl1t among 
dieea.e.." '> .,;;, 
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By featuree of dieeases I Mean such things as the acute v1. chronic 
" ~-

c I a 11 if i cation. Structural relationahlpe are CAUSE, COMPLICATION, etc. If 
. ',< 

indeed doctors do key their strategy selection in part on these features 

and relatlonshlpe (and the protocol analysis provides .•ome conflr•atlon 

that they do) then the strategy fraiae model is not unrealistic. 

3.4 Diagnostic Style and the Strategy Fraae Model 

If it i I indeed true that (at least four of) the doctore who were 

subjects have appro~i•ately the saMe underlying (medical) knowledge base 
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(which Includes the knowledge of how to take 1 ~.••ent .! 11,,. .. ), how can 

the difference• In behavior found Int~ protocola,bl ~O\lnted for .and 

Incorporated in ~he SFM? One obvioue .anlloler ie ~!l't ~ven. tl:'°"gh they had 

heard the aa11e lnfor.atlon. they had dlfferent d!•~etlt: ~°"figur~t.ion• 
- ' '... . . ·.' :, q- "?' ·. • -

(e.g. different h\n)otheees). If we aasuq, ~v•r:• .. t,hat they had the Sf•• .. ,, ' 

configurations thle variation in behavior is disturbing. A •ubset of this 
; "' ' : .--<; , ~· - i 

variation can be easily accounted for~ the SFM 11. it 1tand1. Variation• 
; ' ~~- ·- ' : ' ' " 

can be produced by a11u•ing that the choice of 1 nQde fro• \he aet. ~' nod•• 
. - .. - ,' ~ : .'-: ·, - . '.' ·. •\ 

at a particular level within the goal-tr .. 11 a 1 ~. choic•· One kind of 
•. \'' t .. ' -

behavioral variation that thi1 can produce i1 a perMUtation in the question 

order within a set of closely related quutione. ~hi,• can be Hen, for 
' • '-.· •, ,•, '' • '.·· I;··· ' 

example, In a strategy of confirHtl_on. that calta ~or, ~~chlnp the 

principal-parte of a dleeaee prototype. The eelec.tip_.n of wtilch principal-,- . . ·. ~ .... ' . ~ : .;-,;'." ;::. -~ ... · < '· 

part to inquire about first can be •Id• a free choice (in Ul"\Y 
~ ' . . . -~ 

circu111tancHl •. Free choice could re1ult in aignlfl_caRtJy altering the 

diagnostic configuration (and the resulting behavior) if a cruc.ial fact . '· ,, ,,· .•,- .. 

that ie at variance with expectation• it uncover~ at an ~•rJier •tJge. 
• • \ ":!. - ~ • < • ~ • ','0-'. ' • ' ' • .: o'. " '< • 

The choice of completely different 1tr1.teglea (undfr .~he 11eu111ption of 
, , ;, - ''. ' _:-: ' .. : - . ' . - ' . .~~ , . :' 

I dent i ca I a i agnost I c conf i gurat i one) !Nit 1t i 11 b• accpur,t•~ fpr w I thin th• 

SFM. I uee the ter11 diaqnoetls: etyl• to refer to the variations in 
; ' . 

behavior a•ong doctor• reeulting fro• the selection of different 

1trategl••~ It 11 uteful to get I fttllng for wl'llt thl• kind of variation 

I a I Ike. Soae doctor• tt•• to be ..-~,··~Hive In pur1ulri5J .. ,1 hypothe1e11 

they ••k •or• que1tion1 directly rel•t•d to ltt. flnal conflr~tion at 
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earl ler 1t"411 In the interview. In contrut to the •lggre11ive• 1tyle 

there 11 a llOl"e •cautloul•: .1tyf1. A doctor ttaving ·,thi1 etyle tend'• to 

eacplor• •*'Y different 1rea1 befare f~f~ 1~-~;~11 .,rlncl.,.I c:llH••• 

' ,- . . . ,' '. .. ,, 

IMP I ora't Iona I •• t I on1. Th I• k Ind of behli¥ I or ; can .,. exp I a I ned In a 

nUMber of waye. There can bl a high cut ·~ieoclaf9d with ·.111ing l11portant 

infor•atlon #'Ct thue IOU do~torl are cartful "not ~.to . .,.' tlc:J cb.n• a •garden 
. .· ... · . ;,~ _ > · L;c.: ~ ·' J.. ,, ... '·~, ~·- : : , ! 

path.• Al ternatlYely, the doctor uv not~, .. , coafortabl• wl th 1 high 

level of COllpleKltV In the hypothetit 1tructur1 err ~Ith. a certain Wea of 
• ,, •• ' • • - ' <. ~ ,.- • «' - -

d1H••• end •lght try to ell•lnate unllktly Po••lblf ltle1 before att111Ptlng 
• / . •, ' • . ~ • '• • ..,, ', ;.. ,' •" :; ;-__~r ~ • ' :· , :. "".· l,'. • ' ,. ,.. • ; > 

· conflrut1ori. Doctor• are alio ...... of the fact that a patient ..., have 

•uf tlpf•,. W'f"ef ated pr-OblH8 .. whl ;le only 'Pf"•~t1~: 'wt.th ·flndlnti•-·~f- one of 

·thea. Many d ...... pr0c11~1 IUch .. ~--~-· prHaot..ilc rwl. fal lur• 

Varl1tlon1 can be 1een In how doet0r-,· ch0o11 ind pur.U. a f Ind Ing. 

So•• doctors choo1e to 1xHau1Hvelu ~'.:.M:;t~l'z~ ia'·f1~ing alr•ldu Obtained 
_ , , __ •. . ··" ,,;: , .. ·, ..• ,, _ -~;,,·:,..!</~ ,~•-.~ · · ·.lf:}'·~~.~·; .-.!~~···: . r " : .~ .. ,'' 

before eeek1ng q new flnc:ttnga. Other doctor• try to expand the total 

picture t1'ey ftlvi of • ·pltient' blfare g01ns(aftr .P.'i't I~ ft~'tng 

. ." .• _ .·.., , ,. ~·: · . .: ~··.:- ·~. : ·& ~e-:f" ... : 1 :;;,:...;·· :_ · 

of curr*"t l\llill)tom1 - pa1t relltect -.cttm ltlttorv Ind 1-.ctlately a1k 

about t~hiator". 

The deKrlpUotte I haYI preeented ... '1..,r.01 .. and impre•aionl•tic1 . 

they wir• Intended t6 gtve a'~ffdlt. i''bfti:>aif"6¥.r~1~t:a{"thi. range of 
variation.that 11·ab...-ved. My llOclet thif~lahl1.l&Ji."a·t. to reproduce 

--~-----~-~------- .- -----------~ 
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the behavior. to doc tore in taki"Q the pr,~t l Hll9~ llUJ,t include the 

factor of diagnoat ic 1ty,i.-. , Tn•: Sfl1.;F~~i.cfe• a fr,,.~rk for ;~luding 

1trat1aw fr•••· 

Auociatad wHh the •tching of -h h•r•4nal Jlf 1tr~t•ow fr~• I• a 

ecot"Ah Thh ,ac;ore 11 a .... ur• ot,.~-1...-.~"'ff-~ ~he,rf•t~' ln the 

selection of the particular strategy. The total ec~ .•. i, qt)taia~d t:>Y 

adding the •~•• o.f •~ch. ter•j:O'I. TtiJt ~qr!' ~9•~n_h ~~Ht weight-of

evi~nce in favor .. of.•e.Jectin; .. ~he ... •~r~~.'9Y~ ... ~ .,,!~1119·.' wei~.ti_,g 
ayste• to the el~nh o.f the dia~~~!~,.~f>.Oflt\.•l''.t,J,~~; '!frl•~ione, in. the 

Hle.c:tion of atrategy can b,~:l?J'opu?d# (~_t,s. J,,.c~·~~· •rp aeaigned to 

the v•riable• of the IOC, not. to the. fe~~"i'·"""'- t~ ~~•,1;,~hJt ~"'•'d 
a11ign•entt to ·~he varilbl,s.) 

IOC, the •atching 1core i1 now calculated by 11Ultiplying the ele•ent'• 

weight wl th the terainal 's raw .•core. (Qf cour1e the weighting eyete• •u•t 

use nor•a 11 zed we i ghte. J The ant I re frau l 1 then scored by add Ing up the 

individual weighted ecoree for each terainal. Thie will reorder the ecoree 

of each strategy fraae in a different way. 

It le not obviou1 how thi1 would work, IO con1ider the effect of a 

particular weighting sch•••· If we want ta produce an ~greaeive atyl• we 

would aeelgn hea\f\I weight• to each el ... nt of the JDC that involve• the 

presence of a LIKELY h\1Pothe1ia. Bv doing thi1 we t~d to 1waap the 

contribution• by the other ele11ent1 of the configuration. On the other 
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hand if we want to·produce a·llOre cauHoue ttyfe we'woulci weigh these ••e 

ele•ente very f tttte. To prriduBe a style that tenet•· to character in a 

finding once ob'tainld. we h9avl 1\f w1Qht the'tOC el•••m that tj)ecHie• the 

presence of a differential characterization network tor a finding.. IJhi le 

this description don not tel I the whot• norv Of 'how style t•· incorporated 

into the SFl1, it if\ows that·the·llbdSl ls f;l•ibl• ehouQh to Include it in• 

rather ei-.,le way. 

Style 1• s)erhape the least under·etooct tae•t of f\Uun·proble•.;.ao·tvlng 

behavior Ind apecHlcal ly, the probtt.-ao1vln~':behavi0r of doctors. 

OOltbal, who exa1ned the P,.otocol1 of doetort t·lktng a·case of abdoa1nal 

pain a.las forced to conclude that (probabl~{b~caun of the effects of style) 

that there wa1 no such thing 11 th8 •dtagnoat'fc pr0cele. 11 <Dotd:Jaf 73> In 

Other problem dOllaina it Uy have at llUCh effect. in:"deter•1ning t i••-to

eotution ae intelligence and d0ilaln-9pe(:lflc knowledge. 
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CHAPTER 4 
,( 

CLAS§ IF I CA Tl !I ~ s,r~ TEG I f.S 

In this chapter a scheme is presented for ~laee}fying the data-gathering 

strategie.- fro• the protocols. For a long tiH one ~WP• of 1trategy ha1 

dominated the thinking of the Hdical profe~ion - ttut. di fferentiel 

diagnosis of a sy•pto• (1uch as abctoalnal pain). The c;ocl,ification ,of thl1 

approach In a book such ae French'• l~x of Oiff,r•':"~ial .~l~ff•i• was 

considered an l11portant step forward in _th,e .•ust~atic Or.$J8nization of 

diagnostic procedvres. Of course, onw ~octors ~ acc~pt that diagnoeie 

requires a larger repertoire of strategies. 

The claHification scheme prennted below was.developed by aeaeseing 
, . . ' ' . 

the intended effect of each question. It was clear that the answers to 

certain questions (or groups of questions) would have the effect of 

e1tabl_iahing a hypothe•i• if the an1w1r1 .. t the ·~ctation• of the 

doctor. On the other hand, ther!I ware quHtion1 th8-t, w~r• ai•ed at 
. •' , ~ ; ' 

removing a hypothesis fro• contention or deciding which of two different 

but closely related hypotheses was better. Final I~, there was a claaa of 

questions whose intended effect was to develop a neu hypothesis or sharpen 

an existing one. The names I have a11i,gned to e.ach ~f ;th••• different 

types of goals are Confirmation, Et i1lnatl9'JJ Dlscri•hftion and 

E)Cploration. A etrategy ie a11igned to one of then f~r categories baaed 

on the intended effect of it1 top-leveL ~oal. The prot~col analyela 

revealed that within each of these categories there was a.wide range of 



variation; there are different types of confirMation, elimination, 

discrimination and exploration etrategiH. The claesi flcation of 
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strategiea within a category i 1 !lade on the batl s of the method used. In a 

direct method, the data sought is the saaie as (or equivalent to) the entity 

to which the goal is being applied. In an indirect uthod, the data sought 

is derived fro•- the pre•ise of a rule that aasoeiates the data with the 

entity to which the goal ii applied. 

A schen for classifying strategies says nothing about the conditions 

for the selection of a particular strategy. In addition to it• value ae an 

observation of underlying structure in the ••periuntal data, however, it 

can give ue a way of viewing 1trategie1 In ter11 that can aid in our 

understanding of the ct inieat decision·Hklng proc1ts. If each question 

asked by the doctors represented a different !.1iQ!. of etrategy our ability 

to describe and understand the doctor's probl .... solving behavior would be 

very limited. It ie the aMistence of si•llarltieea•ong the goals of the 

questions that •akH a claHlficatlon ech• for etrategle• poselble. 

4.1 Confirmation Strategies 

Conflr111atlon 1trategi91 -are strategies to eltabl leh or val I data a 

hypothe1i11 1hev ll"e eharactrized by QU81thm• tha-t eeek evidence that 

Mi 11 support the hypotheais to be COtlfirMd. ··Further, the tyj:Ja of evidence 

that la •ought is positive •~idenee. This uane f'indingi that are 

characterietic of the disease, clinical atate, ate. under coneideration. 
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Thie ie in contrast to supporting a hypothesis by evJden,ce that that tend• 
~ . . - . . 

to weigh against competing hypotheses. 

Evidence can be cla11ified by lh relatipnship t!' .a Jiyp9th1~ls. 
' ··, • T :~· > !; . r : , • -,..,i· • ' · : , ' 

Su ff ic lent (or pr
2
i ,a, f,ac i e) evidence i 1 11,1ff ici ent tc;i., c.~nfir• ~ h\U)othee i •· 
. ' " .· . '' . ~ . - .· . •. . 

For example, dlJsuria is sufficient evidence for b_ladder irrl t_atlon. 
' " /, ,:; . . . }- . 

Necesearw evidence consists of flndin9.s th~t 11Ust -~_present or th.e 
·. . .·; . •' . ' 

hypotheai I i. rejected. Support inq •vi~· consi~tl. or f l~,lr~s that add 
. . - .. ' _, . ·- ; "-·' . - -~ ' : 

4.1.1 Direct Confirmation 

Direct confir•ation strategies are conf iraation strategies that uee 

direct methods. They can be further subdivided into eeprt wl tpeH and 
• ' - • _._. :·). l ', ~ - 1 -· . : ' 

prima faci!' confirMation. E><p•rt witn~•·~~ are
1
: tt'P.~~ ~ptore ~_ho have 

~ ' . ~ - . ' :.. - . 

observed the patient at some ti•• In the. past and have evaluated their ' ~ . ~ f ?" ; ,. . • - -. - . 

medical statue. In addition, the doctor has reas.on to trµet their 
_- ~: ·, ·:-- :·J :~ ~-: ' ,. ,i " . 

conclusions. An example of this strategy is the following, the doctor 

wants to confir• a history of previous urinary tract infections& 

Os Did they lthe doctor• ·at the holpitall 
arrive at a conclusion fra11 the IVP. 



lCa She was said to have a bl lateral staph. 
pye I onephr i t i a. 
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A1 our protocol• deaonstrated direct. conflrution ueing the expert wl tnee• 

method w i I I be qui ck I y abandoned once the ...-t t'Maw.1.ff proven: ·to 'De 

unreliable. In general', hOwever, ctoCt0rs llUst rely Oifth9 previ0ua· 

hoepi tal recorde or reports fl"Oll other dOc:tort to 8 Certain llMtent. 

f'riu fae1e direct confiruti'Gn' i• ttorully' reatrictec:f to phytlcal 

e><Hination· or ·tllboratorv Httdlftl9 but can ._ Uffd i~ other Ph•••• aa the 

exaaple of tml dy'1Jrla de10n1trat... Thi• 1tf"ale11icln i:,e·8t be unaeratood 

by ot>servlng that asking for prlaa facle evidence '11 equivalent· to laking 

if the patient .,.. the condition .,.,,"' teated:·~·~. A'lk ~ng 1 f the . 

creatlnine value ia elevated is equivalent to aaki"ng If th9 patlen't hae 

renal fal lure. 

4.1.2 Indirect Conf lr .. tion 

Indirect confir•ation was the 11e>1t co.on strategy fOUnd In the 

protocol 1. A aingle appl icat1on of thle<ltrategy ·,en;atett fl"'OM OM to aa 

••nu •• fl fteen CfuH t Iona. I ndl rec t conf i rt.anon: ~:tr:ateg i ..... 'b•••d on 

the uee of f i~ing-diseae• uaoclati0n rufH. fh. ·;en.rat ,;... of th••• 
rules iea 

evidence-for 
<co I I ec t ion of find i n;a> .... ....,. ....... ~-·-> .i;c:Ji n; ca I condition> 
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In the eimpleet caee for eMample, fever le evidence for an active 

infection. For anything other than very ei•ple condition• the collection 

of findings is a compfeM, highly-structured set consi,ti~g of many 

elements. If a sufficient col lec,tlon of. poei tive findings le found, the 

clinical condition ie considered confirmed. 

4.1.2.l Caee-Bui I ding - An Indirect Confirmation Strategy 

Consider the taek of a district attorney p_roae,cuting • case against a 

defendant. In order to be successful he auat show a nu•ber of thing11 

l. A crime has been committed. 

2. The defendant had the apportunity 
to commit the crime. - · 

3. The defendant had the necessary 
"tool•" available to him. 

4. The defendant had a motive for 
co111111itting the crlH. 

In addition, he must demonstrate a prl•a facie case. (A case bui It 

entirely on clrcu11t1tantial evidence will be thrown out by the judge.) A 

case of homicide i1 a good eMample. To show that a homicide Mas committed 

a body must be found. To show that the qefendfnt had opportunity there 

must be evidence (witnesses, credit-card trails, etc) that the defendant 

was near the victim at the time of the murder. If the victim was shot, the 

proeacutor must produce a gun and show the, defendant tiad poHeHion of it 

at the time of the murder. To ahow 11ative the DA •u•t prove that the 

----------------- -- --
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defendant had a reaton to kl 11 , either gifo Or-' lia'iMC>elty, for example. Of 

course If eMough credible wi tnetHs NM the de'f .. 't Pul I the trigger, the 

other elell9nte llight not be ~•Ni-v CAtthough .Onv~ "ia laportant In 

determining whiCh degree of·hOllichte. the defenctant.wnl be proeecuted 

for.). 

Case-building in medical diagnoels ie ei•llar to thie legal example. 

lOf course the doctor h not bound bu t"9 rufe• bf evid~~e. > The concept 

of opportunity le found, for e>eMPle, in the consideration of a patient who 

seeaa to have a d1Ma•e that has a clw ete.6v-ic dletrlbut1on. The 

paat pretence of a plllent in"'a pt.-C.''~e·t\e~'Wotll~ ~C· been expoHd to • 

certain kind of infectiou• dlU. .. waulc!f"'•iailv\bi1
conf1r•d if th• 

doctor le considering· a1 ·~:dl .. oilt .;:;_~ l·~·f1'ch);,,· t~t le localized to that 

part of the world. T~e,an•Jo.U,V of •tQP1~· ~~ " ... n in diagnosing 

alcohol le cirrhosis of the I iver. The ~tor· llU~t demonetrate that a 

suff iclent alRQUnt of alc0'101 ~at avallable and..conM.d by the patient. 
~·I· , ·, i • , • . ). ., 

The concept corresponding to •otlYe In Hdical diagnoela I• predi1po1ltion. 

A person with diabetes '••l,lit'u1' ll predfi-· to'i1a'~ing urinary tract 
' : , -.. , ~ ~ '. : -··~~l.'- .. ,,,.~.,. ;_ ·, ·' "·:·-.: -~· ;-l l:,. ' ... 

infection•; he ha1 a •aofive• for getting the dlHaae. 

Thh analogy f I Ike 110et analog1eiW'can ~ ove~don~. Tlie point I would 

I ike to Uke l1 that in attiMpling· 'te c0rif1r1' a dltino1tic hY.,o'theei a a 

great deal of evidence of different tW>91 liU1f be gathi~~~ '· ca~ ... bui ldlng 

i1 not a single strategy but a coll.Ctt0n of"1trat~i~e. The ~ariant of 

caee-bui lding that the doctb~ uees;dependl.on th'.;" "9tui-e'of. the die•••• 
hypothe1i1 to wti'tch ft ri .P.,11~ •. :the thru"uJ~_,~.,_linti thi't !'have 
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identified correspond to the classifica~ion of a dhea•e.a1 acute,elngle

phaee, ac;ute, iwltlple-phaae or chron;ic. 

Case-BuiJdlng-1 - A~uta. Single-phye Qi19aev, 

An acute, single-phise disease is ont that develop• over. a short time 

period and haa only one phase of .developM8nt. Exaatplee are influenza, 

acute mwocardial infarction (heart attack) and APN:- C:a•e-bui lding applied 
~ • , n• • 

to this kind of diHase. iJ characterized by an at,tempt,Jo confirm the 

dieease prototupe. It is difficuH to giv,~ an.4PM91Ct def.inition of what a 

prototype ie. The "'°rking defini lion that •o•t .o,f .the doc:tore ••-•d to 

use i1 that it l1 the collection of 1ign1.ancifW11PtQ11•, t~a~ thew would 

e)tpeet the patient to have if the pati•nt had the 4UMate. It includes al I 

the f indlnga that are nace.eeary evidence. fQr eMUple, the· prototwpe for 

i n f I uenza i e: 

<PROTOTYPE INFLUENZA 
<SVMPTOMATi.C..«JISTQRV'-REVEALS 

<ONSET 
CCONSTELLATIO,.. 
<FE~ ANO CK.IU . .S M«l rw.AISE> > 

•nett,-Ut mN> · t2 • > > 
ANO MUSCLE...tliES . .. 
ANO COUGH 
ANO ~SAL-STt.FFlNESS 
ANO COCCAS I ONALL V PROSTRA Tl ON 

ANO NAUSEA 
Alfl CORVZA) ) 

<PHYSltAL...£><Af'\iMATJ~YEAl.S 
MJLO-PHARV~-INJECTI~ ANO 
F~M:E.;~ 
CONJUCTIVAL-REONESS> 

<lABQRAT:ORV~l•-jEVEAL 
LEUKOPENI A>> 



' -
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The prototype f0r APN can be found In Appendix 1. 

A variant of this for-111 of cue-bul ldi"V It uHd for aeute, •ultlple-

etiology dieea .. • ..men the •ttalogv ie a factor lft deter-Mining • treat•ent, 

acute perlcarditis, for exa11p-le. Thie variant of ~aae-bui tding i.ii 11 

typically ln'ioke a sub-strategy to deter•lne ttie-etlotogy. 

-tne•Su 11 di na-2 - -Acute, nu I Up t'e-l!haee Oi seaeet 

The di ee&sn that fat~ under thh eletei fle.t1on at'"e '.thof'"t-ter• wl th 

two or more distinet phaaes of devetopunt. EMMS>lri are -ac...te 

gl OMeru1onephr it Is and acute tubular neCr"oele t«utit renal failure). Thi• 

strategy is characteri'zed by confirming a !l! of protbtW>••• -each 

representing• phaee of the dlteaee. The prc>totw»-•t •1• inehJdH the 

ti11e-relatlonanip1 -among the phaee1. For .-..pl•• th9 -Ht of protetypee 

for acute tubular necros i es 

<PROTOTYPE-SET ACUTE-TIB.l.AR-"f!IECROStS 
• <PROTOTVPE ct.-n:uuc..fl'HASE 

-(OLIGURIA At() 
RED-CELLS ANl 
GR»ll.~TS • • • ETt. t > 

fllAOTOT\IPE DI tllETtt..f'MASE 
(PCJ..YURJA • • • tTt.hJ 

<TitE-BETlolEEN <OLIGllUC4'tASE DlURETJC-PHASE> 
CBETIJEEN t2 bAVSt <t tadn )) 

In the case of a 111Ultiple-etlology di-eean such as acute renal 

failure, where the etiology la a factor ift determining the treat111ent, a 

sub-1trateg\I •au be Invoked to d.ter•lM the cauH. 
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Case-Buildlng-3 - Ch'.o~ic Oi••~f•f 

Chronic: di seaee1 are long-term di 11111~ that -~"' qr ••w not have acute 

ep i sodee. In •any chronic diseases the pr;lentathm may not have a 
< :·, ~~ 

characterie.tlc prototype depending on the stage ,tsf develop•ent. In order 

to characterize chronic diseases a develoP!ental 1c1nario i1 needed. Thie 
,. . ' "' .:. -·-< . 4 - ' '.-. 

ecenario ie ei11l lar to the connectfd:ph88.e ilatoclated Mi th acute, 

multiple-phaee diseases. It consist• of a sequence of events and their 
. ' 

IHociated tiH relationship1. Occasionally, the Mquence of event. ie 
- ' . ,. ' . 

ver1i1 clear such at the thrM stages in 'fhe· deveioi>Ment of e1,1phi I le or a 

history of rhaullatic fever in rh~Hc heart dl-...ne. ·In 11an1,1 cases, 

however, there i1 no single 11quence of events that can characterize the 

developMent of a chronic disease. ~en this 11 the ca• a set of 

a I ternat i ve scenarios I 1 encased together and cat It~ thtf storu of the 

develop111nt of the disease. lnctuded in this story are the common feature• 

of the different scenarios. For each ttenarlo there can be findings that 

are independent of the etage of deV.lopment. A t\1Pica1 pattern of 

questioning ln·the prot.ocol1 wn for the·doctor to tr1i1 and establish the 

initial point of the story. In 11any diuaset tha lnitia·t event le the 

common locus for al I the scenarios. Even when this le not the case, the 

initial event can be a good guide to the selection of the appropriate 

scenario. 

Thi• variant of c11e-buildfng doea not have aa rigid 1 aequence of 

action• ae do the other variant.. There Ire, however, deftn1 te ·co.Ponente 

of the ttrategy that are nor.ally atteapted (regarcfteee of the order' In 



----- --------~------

which each 11 tried>. They ares 

1. Confir• the ·initial event (Including 
pr,"'1~i,~t,,et. T•)~\*-ial --.t )• nW"ul lv 
aieociated with the cau• of the dleNH. · Jn 
thi.1 •H~ti~~ U. l• •H• ~MMtehttUnt 
!!!!!!.· 

~·t ~: 

2. Cor{fi r11 tl'le devel opmenta i ecenar I~ by conf 1 r• i ng 
each. QU\:nsiMb emt-.. ·:·l'.tti ..... ideWINM ··th• 
stage of developttent. 

3. ConfirM thfi tiMe-independent findings. 

4. If the dl1ea11 hae a tw)ical· acute ·preeentatlon, 
conflra th~•IOCi~~.~ . 

S. CQn.fi~• anu-fH'ed,i,._.iUon1-.tto :the' prac..ipi tati:"I 
event. 
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An e>ea11PI• of thie etratew .• ~• in ..h.pr~oc.ef a,.lypct,_in Ctwpter 2. 

Hera the doctor wished to c:pnf.ir•c:htai:\J~,_,.1~ittl••· TM· 
J • ' ' •• - - '. ., 

precipi tat in; •y•nt wae an iftttial. urfoary ~Mot· ~fee! iM .1<1t· "'ociat ion 

w i th a k I dney atone 17 l.l88r,J, ear I ier~ Tt.e .,_.;..._. that•' Ute' doctor cho•• 
to •atch .epeci f ied dv"~ic •-tV,i.-J• a.it..,,.Mlft• f llare,.... •f .trinarw 

. '•' - .. 

trac:t infect la,,. .Aft..- Ht•I i•i"I; tM• , the doc.ter; •t•li.tHtd • 

pred i spoa I ti on. to CPN. phe~lin -..... 

4.2 El i•ina.tion Strategiee 

El iDJinatlon 1trateglee are ii,\~,..,.., .tfte·<toc.tor.uiehea to remove a 

hl.IPQthesis fro• acti~e ~nt.-.tior.. TM.1 . .,. ... 1 J.y,.._. "MO¥ing the 

h1i1potheei1 to the .. RUL.ED-OUT tection,-of_ ttw ~$.", ""1ti"I • •Jiuaothe•i• fro• 
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LIKELY to UNLIKELY will also be considered en appli~atiqn of an elimination 
.. :_:: - ·: ~-. L- , .... , . 

strategy. 

lab data it is norinal ly not poHible to'M..£-M a..·t:tRFflltM a hypothesis.> 

The 11101t i111portant· el·eftnt of tt* fOC in dst1r1tr1tn0'.~th·r el l•in1tion 
. ,'. ,; "~,·-_ ~ ... · ·:,:'. : ~:· ~~~ --~~·--. :, 

wi 11 be selected it the total ••r df .'L'KEl:' ·~ ~jl;E hypotheses. 

The I arger th i s ntlMbar, the greater ·th•·-1·1 kWI t~CJC)(f ~Le J l• i nation w i I I be 
' ~ ' -- ·,_ !,• '. ;-;::-.> -": ... v 

selected. This, hqwever, is not the only .criterion f!)r t.ha selection of 
- " ~ .- -- ., - -~- ~ : ::_ ' ii;(; ~ - . ,,- ·-

a I I 111 i nation.· The nullber of eeparate ar.ea1 co~r&Ci ~'the let of hypotheaee 
, • ·: • .• 't, •· "'·\/:"··r 

is another cruc·lal e·lnent. As ;shawn in the 'nhAl<i protpcol, the 
', ' ' • ,,. -! -- ;, 

preHnce of independent GI hypoth1H1 on the ~$IM litl,.wat a factor in 
: , ,,. , :-·-~· .,. l ·;·' ~ • .• ; :,-'.' ·- f• "": ; -·~.L ! .. · ,_' • ' 

the doctor's ee'fectlon of an 1t .. 1~•w:.it -~·tJ.~.J.)the _.condary goal 
' . •'. •, \ . -, . , -•; 

was to el i•inate GI as a separate, independent prObf:f·· Y~ ' 

Manu factor• ,go Into the ~i~i9" •J, .. t~~:,~}~,~th¥i• to al i•inate 

after el iminatio'-1 hll been selec}•d·. T~ }.~11~1'J~t.Qr~ ~igh in the 

favor of a hypot,h~•i• beJng, S!!l.le.ct~ for. •IJ•iN1ti'°'ru 

1. The po~i tipn .~. th,~ PLIS. J_ ... ;J1~ .• 
down on the list, the •ore tikelu the 
hypo th•.!t i '5 i s to be .. , ec,.tlP f.qr. ~tt,J no, .. 

·. . . ' ' ' . . ' . ' ~ - ' - ',, -

2. The incr,ea•e in the ~C>llp~~~f.' gJ.~~!'fl ~.~S 
to be gainltd by cutting a h\il,1\)thesil. 
Hypothe1ea that. wl l I re11ov• WM>J• are.,, f.rQ• 
con• H:fetatl0n ate~ preferl~. , .. : .... ' . /• , 

3. The refatlonthip Of the cut lindinge of a 

~~~~t~~~·rk:: !~: ~~~~:"~1~~~ 0'!t.~:.!!~!h:·1 derad 
to be ~ceH!f;Y,. •\' i ~enc~ f~ ~ .•• !~t.i •r:Of··· t'!~}'ei:·~ 
a veryhlgh frequency of oeeurl"ehCe"in the alseaae.> 
Hypot~eee~ wh~ee cut. ~l~inv• 1"'·' .~191etw &. ~l~ted 
to·the group·of flndff\01'undtr" coneidiral~on 
are prefered choices for ell•inatiiig. 



If the current focus of questioning is urinalysis 
findinga,. for e~upJe, aJ'\ypGt~•I• t~t oan.,b• 
eli•inated by aeklng about the preaence of r•d-cel I 
caet•,would .. rr•ter-ed. 

4. The potential decrease _in t1- P41S den~ity: if 
a whale set of hypotheses on the hypothesis- list 
connected through rel.atiQAal J h~S;-C~,., r..,ved 
b\I cutting •·hypothesis. ·'tutting a hyPothesi9 that 
has unw CAUSE Qr, COA..ICATUJ4 I inh• an u.. 
PLIS i a generally prefered. 

S. The prognosis of a disease hypotheeis. The protocol 
analysis reve•led tha.t tlw ltarl ...-~ lh•.·dhean 
was fn terH of difficulty of 'treatMnt or ·having 
a po~ prognoe is the llOl"t ti k•I y the ~or ~· to 
tru and eli•inate it. 

6. The nulllber of f inding1 left UM>cpJained bV a 
h\IJ>othesis. A hyp0tneei1 .t"-t It.a•• ...,..;_~f .. the 

. finding• unexpfalnect 11 a prefer8d choice "fur 
el iaination. 
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El i•inatlon 1trategies are characterized bV questions about the 

absence of flndlnge that are either neces.sary evicte~~- for a diaeaae or are 

so. often found i·f a dlaease is preaant that thtir .b•ence weigh• very 

haavi ly against a disease· hypothesis. l.lhat dl1.ti_n.g,ui~e1 an el i•ination 

strategy frota a discrlaination strategu ls that a "fi'nd"lng •ought that i• 

evidence against the disease h""othesii to be tli•lnated ia not neceeeari ly 

evidence that supports any other hypOthesie <>r the fiat. 

The goal of eli•ination ntu1t alto.be dittingµiep~ fra the ponlble 

results of e>ep-foration. An expforaUon 1trat.W ""'·J•I~ the reeul t of 

al i11inating areas of coneichtration, but since tbe llvRott:tt .. • that are 

el lmlnated Mere never on the PLIS to begin with, It can .not be Interpreted 

as an eli11ination strategy. 
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4.2.1 Direct Eli•ination 

Direct eli•ination is 1i111ilar to direct conflr•ation. In dl_rect 

confir111ation the findings that are sought are thoee that are prima facie 
- . . ' ... , . ; . - :',' . '.'. 

evidence In eupport of a hypothesis. In direct elimination th• finding• ' ·, ' ~ ., -.'.'; , ' ' -"'\ .r ' 

sought are pri111a fac:ie evidence againet the hw.Pothe1l1. ~·~Ing about th••• 

f lndinge i1 thu1 equivalent to aeking if the. patient ~oe1 not have the 

condition. Consider the fol lowing exa11Ple taken fr.CH.I f7otocol 2i 
•• f - .'; Y: ". . ~' • ,•.'; . -r ~ •; ''°"'. ·, ' 

Oa First I'• going to atk IOtle question• about 
the character of her urinary etre• becauH l'• 
thinking in terH of Infection in, .tti. lower uri.nary 
tract. Did 'the patfenf m,tiC.. *'" bh:iocl Tn t\tr 
urine? 

Ks No, she didn't. 

0: · That ehe didn't. have gro11 heuturla ukH .. turn 
aw~ fro• one pgil11ii Hty ..;;·that d lllQKt . ...,.. paat 
a eto.,. in a11ociatlon with Infection •. She 111ight have 
had .•. hellOl"rttlQic cy1t"flle antf t'hat- 18kn'~ft urn itc.ety. 

Another exa111ple fro• the same protocols 

Os The one other thing l'-wlQht be lntereeted in 
thi1 lady with what you told .. le.the f8Ct that 
she contf nuect "tt>'ttaft 1'11 te celh 'ih her ur I ne. 
A f thOtigh it•-• cOllP f•tel'\/ 'cane'fatlnt with c:hron i c: 
pyelonephritis I would be inter.,t4'd In getting 
a TB c:urture on· ~'1]Ult bec~9'l of her history 
a long period of tlllit ago. ,, l ~Id expect th•• 
to be negative. 

K: TB culturee were per'forHd and were negative. 

A epec:ial case of direct eli•ination ocCUt"s when the finding (If 

positive). is sufficient evidence for the hypothHis and If negative le 



PAGE 92 

euf f lcient evidence against the hypothHit. In the annotation of the 

protocols I noted thit type of strategy with 1 top-level goal of 

Con f I r•IE I I Ml ne te. Thar~ are uny .,.nf, fel. A1k I.. I f dye cou Id b• Hen 

In the ureters 1 if yH, no to·tal uret..:11 ··Obatruetlon, if no, Ob1tructlon 

ie present. Another e>ea•ple it the urine culture_.· evidenc~·of active 

urinary tract infection. 

4.2.2 Indirect Elimination 

Indirect el h•i~tion la a clau 0cf ,atrateg~ ~at have structural 

similarities to indirect confirmation 1trategie1 such as caee~building. It 
, . , 

ie tempting to call theee strategiee ntaat'ive ca'ee~ilding. These 

strata.glee were nat a. co~nl11 ~, :1;:.tfie:'F.Q't~.~~ alt.ply becauaa In the 

caee we uaed •. they pr.obably wer• not.~_,,,)r.d~r,fet eli•lnatlon 11 

characterized by the following set of 1ubgoal11 
. .. . 

l. Confir• syiftptoH lncon1i1tent with · 
the h\ill)9U.•i a.. 

2. eon.th-• ~:.~:of:_. prs ,~t•t 1 ng 
•Yant.- atf.0J0ol~;~ ~t~:~#itdiepoal tlon 

3. Conf ira the· a~, f#:.JrJnp ... ( evente 
ln tne dJ'.l'el~~l ~-j,o.. 

4. Confir11 physical .Xa findings lnconeietent 
w i th. hwPothui•· 

S. Rule-out (1li•in1t1) the h\l)otheala u1lng 
Lat>or~orw ~. ·., . J. 
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Consider an eM~le froa protocol 4. The doctor J1 trying to eliminate 
' ·~ ; "., < ,c 

chronic abdo•inal problem11 

01 H11 thi 1 lady ever had .lf\\I lbdo1tinal coapl,!,lnt1 
wntcn. rwquired ·~· 11\.f HP»tt? · '·· ·· ····· 

tea She hid' 1<.ctiofec:vttfttOll\i Wicf·~dtoat\I 
seventeen years earlier. 

01 lolae this the fir.st ti•• 1he ever had abdo•inal 
t 

. , ; , ... , , ... , '.,.-ob ... • .,. ' ' ,, , ' 

Ka . Y•t 

Os h' d ,,..,.,. · hid any frOUb •• •• • ch lld' Mh~~ .. n 
•i1Hd 1choot btc,ltJ ... , of~ ..-i~t ~'9Pl.•il'.'~I, . 

- c ~-· • , 1,:. , .. __ -~ ._J-U ~,_.; ·- ,., , • 

Ks Not that we're aware of. 

01 Or had irregular bO~I, ~v~t1-~i!'_ I'• .. 
loo1dng •• tfle"pl Mri"~·~ .1't· ttt1·1 •·em-O'nfc~ 
pattern of a per~,~ h.I,, ~ ~~~t ..... · .. 

· eoapJalntt ·-111 the It"' 1l '*1'W' had'• ~eetOtly 
and cholecy1tectMy dana on tt\4t~flf,o.t·Ju,~ .. 
Chl"ort1e ·cdlllnlt'1l"1g:f~imf''~~i\i' · ha''t'hli " 
of her chol1cy1tect,aw !he i,av, ffll•$••1 .. 

: "' ,.. _· -~. - : , ; . ~ \"'" ~ ' : . "'' ~ 

IC: We don• t have that i n_f9r_, ti on. 
• 1._ ! J.;, ' 

As the reader hll 'probably natldtd~: th• tnterpreta'ti'Cih of thi. 'Ht of 

que1 ti one I 1 1ubt I 1. It cou f d bt 'lroutCI thaY thl '·dclc t~ '41 t;w I ng to 

·conflr• a devlfopaerital 1cenario for-Chronic ibdoll1na:I P,.~1e~•· The 

reaaon Dr. Kaili lrer and I cho1e to i nter~ef th i e a1 '1.:.d irect e I, i • i nat i o~ 

was the absence of M\I I inks made by the doctor to her current syt1pto•• and 

the re11arkt ude ,b\I the ,~octor •H?r t~,.,.pf"qtQ,c:~I. ~d been taken In which 

he Hid that It 1, very co1~n to ,,_ • ;~at.t~n ~(*°"ic coaplainte and 

procedure• perforaed without any underi'yi~'Chr'ciftfc prob I•• being found. 
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4.2.2.1 Causal E><clusion - An Indirect E11•1nation Strategy 

.. 
An •><ample of indtrec.t el lmina-tion 1.a a Jtrat~ cal led caueal 

e>eclusion. Uhen a .,.ti•nt preeent• with fincUnp tNtt qgeat a •ul tip le-

etiology syndrome, clinical or physiological state such as nephrotlc 

syndrollle, renal failure, sodiu• retention or ~ion, a set of the 

poasible causes May be placed on the PLIS. Oependiftl' on the place in the 

protocol lo4here the resulting condition .~:f:h\jpot-.i•, tf°'is I lst can be 

very I ong or qui te short. g~eson and McOer~ it t,. f~ .eM8MP I e, I I at 44 

different etiologies for .chronic renal failure <Beeson and McOermitt 71>. 

A diagnosis 11u.et include the und,eri~ing,c: .... I -~•ism. As has been 

stated previ~9fy t.his is i•p,ortant for Ii ~Ullber ofJ:~asona. AllOng the• ie 

to separate out treatable caueee fro. untreatable eM••· The •ode of· 4: ' ' ' '· . . ' ' . ,- • ·' 

treat111ent uy also depend on the etiology. 

Causal a>cclusion is a strategy that Is invoked in order to el i•inate 

from considera.tic:m a subset of the poHibJ• ca,us•s of t,h,• r11eutting state. 

This stra.tegy is characterized b!iLp•~king fincfings,t~t are cc:meietent with 

resulting cl inic:al state but inconsistent with the,cl\.I'! Jor set of causes) 

to be eliminated. An e>ca111ple of cay1,1 e><cluei.on _c;.,, .be found i.n Protocol 

2. 

0: •••• Oid she have any historw of high -~~ood 
pressure? The reasori 1•• asking thaf question 
is that In ••eoc•ation,1.fltb c:er~tit'\ kinda of 
rena I . i nsu ff i c i erlty hyper tens ton i I a very 
co11111on feature~ 

Ks No, she didn't. 



Di The answer to that question l•ade me away from 
something like chronic gJomer ... lornaphritis aa 
causing her renal Insufficiency. ·it's consistent 
with chronic pyelo. You.could have hypertension 
or no hypertension. · · 

4.3 Discrimination Strategies 
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Discrimination could be viewed as a form of elimination in that the 

goal is to eliminate one gt another of two co111P•tlng ti\IP.ot.hHes. Lo.Qked at 
. ''.' 

In the other direction, elimination could be 111n 11 a form of 

discrimination, where the two hypotheeea to be discriminated are "Hae-X" 

and "Ooee-not-have-X." Discrimination 1trategie1, in fact, do have a 

unique characterization that sets the11 aside from elimination 1trategie1t 

1. They are applied to pairs of h!Jpotheses. 2. In ter111 of the information 

sought, any evidence that supports one of hypothesee ie also evidence 

against the other hypothesis. Medical books are not very preciH in making 

distinctions between elimination and discrimination. Doctors use the term 

differential diagnosis to refer to the colllbined use of eliaination and 

discrimination strategies to determine which of two or aore diseases with 

similar symptoms the patient has. 

It might be argued that elimination •trateglea tend to indirectly 

support the hypotheses that re111ain under consideration. If we el iainate an 

alternative hypothesis from a list that is known to be an exhaustive 

enumeration of all possible diagnostic hypotheses we in fact do tend to add 

weight to (at least) a subaet of the hypotheses that reaain. Of course, 



.. 
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this situation •ay not occur Mith Mith any frequency In real dlagno1tic 

ei tuatione. In the Ullt8 I lght, bU ell1ln1tin1 alt other option• but one, 

under the .... condition•. ,,,,. could conctude thet. we have confir .. d the 

remaining hypothe1i1. These technique• are clever and no doubt are ueed by 

moet phyelciane '°"' of the tlH. In the protocol 1n1lyel1, however, I did 

not obHrve these techniquea being uaed. Uhat Mii evident, however, wa1 

that there were two different klnds of queltlone aeeoclated wl th the 

appl icatlon of a dlscrimlnati0n etratewa 1. Aildng •• a nonco••I ttal 
. . ; ') 

queet ion for the pf"Hence or ab1rie of a finding or for the value of eoH 

measure (such as the he.atocrl U. 2. Alking a •t. of question• to 

ehlt"acterize a finding, nor1al ty 1 .Y.Pta~ · 

4.3.1 Direct DlecriMinatiorl 

Dir.et dlicri1fnatlon 11 a 1tr1tegy that ha• one for•. The finding 

that le being a~ed about, If po•ltivt le considered to be pr tu facie 

evidence In e14>port of one hypoth .. lt while the negatt'V. finding la 

neceHary evidence for the other hypothHi1. An e•..Pte that was found in 

nearly every protocol W89 to discri•il'\ate art acute frOM a Chronic problM. 

Five out of tM she de)ctors atkect for the d\lr•tt·C)n'of the ·"*-'•ea and 

vomiting. Nauetia and vo111lt1ng of long duratlon l1 pri• f1cie evidence for 

a chronic probl .. , whl le nautea Ind 'I011iting of lhCirt ddraflon ie neceeeary 

evidence for an ac:Ute prbbfn. Due to the natur~ of cl inic1I •edlclne 

there are not ••nu exaMptes Where 1uch a clear cut dfacrhilnation is 
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poesible. 

4.3.2 Indirect Oiecri•ination 

Most diecri•ination etrategiea that were observed fal I into the 

category of indirect discrimination. Indirect d·hcri•inatlon is 

characterized ·taw queetiont derived froli rlitee ·that aeeociate the positive 

finding ae supporting evidence for one hypothesis and negative evidence for 

the coapeting hypothesis. In Protocol 4 an elic8mple of the first form of 

discri11inetion etrategy can be found(+ or -··:nnding).> In this example the 

doctor is trying to discriminate a bouel proble• frOM a kidney problems 

Ds I'• thinking MOre of 1 kHlney·thind than"a 
bowel thing and I would ask her did she have 
lfty Chanoe In bOWei ao•eleftte·11lott1fed with 
thie Uhe abd011lnal pain)? la thia a poseibi lity. 

Ka ~e don't have anu information about Jt, 

Da There i1 no diarrhea that we•~• aware of? 

Ks We don't have any infor111tlon lbout that. 

Just prior to th'is Mt of queit ions the. doctor u1ed the eecond for11 of 

discrimination (1ympto11 characterization)a 

Di P• feeling •••• it W®lcf De •ore· 1 ikely 
a kidney problem or i 6;1lddtr pl"obl" I'd 
be concerned ui th. I wou_IQ .ask .Out the 
the abdo111in1t pa'ln •••• dli" fhe P•(ient de1cribe 
it or uhere it uhere n i 1 located? 

Ka The location Mii aald to be In the ar'ea of the 
left flank. 
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Later on in the protocol the doctor again returned to the characterization 

of the abdo•lnal pain in order to di1cri•in1te the flank pain 11aoclated 

Mi th obstruction or renal calcul I frGll the flank ,,lin of (unco11pf ic1ted) 

pyelonephritl11 

Os Did the pain in the flank radiate at all ••• 
did it aove? 

Ki It wu .. ta,id to r1eUate.lt'N1d t• 041:,.....,. the 
left flank and the left kidney •••· 

Os Did the pain at all radiate down into th• 
gro,in? 

IC s She had al 10 1uperjMab.i.c P9in Ind: tenderM .. 
at ti•es. 

The final e~la of di ffarential ._ta ct,..-ac,ter.ization coH1 fro• 

Protocol 2~ la thi.1 e>eaapte the docter la .. try.itJg, '9 dl1cri•in1te ure•ia 

from other cau1es of nausea and vOt1iting (epeciflcally, GI cau .. a) • 
. 

01 I.las she nauseated for th• whole period of 
ti•? Agaln I'• trwint tct cMr:•terl%e this 
nausea that she had. And the v011iting; was It 
&Hociattd w\th f09d,.\~ ;t ~_,.,ue. Fi rat 
of al I, was she continually nauteated? 

Ks She first became nausuted ~d,1~"' ~i·nnif'Ka 
of the i 1 lness and later on began to vo•i t. 

01 And was the vo11iting a11~iated wlth eating 
or did she lol8k• up in tt.a. ;lltJM l.ng w i tti nau..a 
and vo•i t ~ng1 · ·· · 

IC: I don't have inforution aQout ·that but I can 
tel I you lhe did lose ~ight during that ti••· 

01 I'• 1ti 11 thinking renal diseau.,,andr J don't 
know why at thi1 point ••• But I was thinlc.ing 
with that question In ter••, of U...e•la. 

----·· --- - --------------· 
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4.4 EMploration Stra~egie1 

The di1covery of a claie of strategiH whott:.tOP-t•vtl goal1 could 

neither be claoified at confir•ationnor 11 a forllf,Of .• limination or 

discrimination was une~pected (even ~ho1.tgb }t ia nat.,dlfficult to Imagine 

strategies that are not hypothesis driven.). The top-level goal of 

di agnoe i a •Pee if i ei, dey1 I gp Ing a dlagnost le ~the.•i,f and then cont i rm i ng 

it. If anVQnt hae.evtr had to repair a car or a rldio t.,,,.. are•anw ti••• 

when the prtaenting "1y111ptoH" '"gg,1t .nothi~ Jlelr! tpecific ~n "tt\8 

electrical eyste•" or "the power 1upply" and.even theae.non-t,Pecific 
··,, . . . . . .. 

hypotheses might have a low certaintv. T~ stratw!'ll that car •chanica, 

radio and TV repairun u1.e have a certain ,tai l.arity to the atl"et;egi•• that 

the doctors used. In the presence of non-1pecifi~. cluu theat. 

diagnosticians can (and do) UH vartaUona 4f .wt:wat ~Jd bt .caUed check-

2!!.!. 11 ets. A check-out I let la 1impl,y a pre-cOllQUad ut of ~tlona or . .._ . ,. . . ' 

conditions to be tHt.ed. The.natur,•. of thue_li•t• le, auch thlt in almoet 

all cases they will turn up eo•ething that will qener.~l• a vary ap•cific 

hypothesis. The diagnostician then.~. eLther ~lel:tt tn. ~-out I let 

or I •mediate I y turn to the hype> thea it (or ·~;these.•}, ,,tpa t _pas been 

generated. These Ii sh can. be quite COIJPlct><; ttutv Call .contaJn ••ov..branch 

points and levels of detail. In udic:ine,. thtl CQ11Prehene.1v• cn,ck-out I iet 

is cal led a revi•H ef 1ypte1U1. 

The protocol analysis revealed three diffeJ".tnt lnt.,c:tlt(leffect• whose 

top-level goal1 I have cla11ified ••-•KPloration. Tn.y area 



1. Developing· a hypothe•I• In an .r•I where 
there are no hypotheee• at preaent. 

2. Sharpening a hypothnl• blJ.•ak}ng.it.-.ore 
tipeclf i c · · · · · · ,. · · •· · 

3. 'Ohtcklng for adctltlanaJ problMlt tn tlW' 
presence of a hypothuie etMJcture that it 
at,.eadu sufticr*'t to' -.tafn'··tft4t·"'1'fi&wn 
findings. 
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The use·of the WOl"d •.,..ea" In 1. u· llitMt fe.W--~W\I general. ·rt can refer 

to an area df internal HdiC:tnt ~·aa vafVttlr'....,.t 81'W.te or 
c:arcinoue of ·the pafteroe. It clfl 1f1a'reftr to in1 atPkt' of the 

ref iHcinal structure of·a di seate each at cdapl icjtibn• of urinary. tract 

OU.tructron or C.U•• of renal fatfufo'a.' ·1t''catt •·r• re~ to:aapecb of 

th• Ji•tient'• C:onditior\. that cat icros1'•i1·;,cl'infc'l'f'"Citegoriee euch •• the 

sever i tw of ttW i I lneH. 

Matting a hyPothfth 111are' spec i tic le wtira't ·clfdtor"t gtnrl r i y aan by 

snarpenlng a hgpO'tnetis. · It f-'1 ·11ot unCOMlion forl'a dOt:'tor to· et.rt 'lilt th a 

---- /-· .,, .. , '-~· "'·.~;<·' '·:·' ·• ~'- ~ ' 

ttroad ~thesis such as ehranic ~•.Ulf''dfwn ctr '"ICute abdcilllnal P,.obl•• 

and try to lhr.-n tt resulting in~ fot" e>caillPle, dwJ~le P\ief~i'ti• .in 

the fot'1wr cad ahd''lcute pancratlfif ftf the 'ratt9r. ' 

An l•portant ebnsideratian rn •lking a nna1' dl.osl• ·1. that It 

· ehoufd be; •eottptete• In tne nnn of not 1fiwirig ·.ny llicondary, eube"Tdlary 

or cOMPleBntaMJ p,..obi•n of t,,. pafterrt. Ev•::t~ ;;th9ee ll'lght ~t be 

the 111ajor prob I••• (or at leaet the moat· oliWidtl• .. "bt: t'tiit patient I e 

aattifnt-ing, 'lnV a.-eg-.ent cteclsions about 't..,pattettt attou1ci 16nty be •ade 

wl th H c0..,1•t. •· dl80hfftlc ,rct\.trlt •• po9tittl'8'~:; In lhW;l:aW.' th•'t'we 

-------------- ·- ···--·--'--------------
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used al I of the doctors uncovered the secondary ane•ia_and five out of six, 

the metabolic acidosis. 

4.4.1 Direct E><ploration 

Direct e><ploration can eaal ly be confueed with direct confirmation or 

direct elimination. As in these two itrategies if 1.scharacterized bid 

asking for pri.a facie ,vidence - thus it is equivalent to asking if a 

condition is present. It can be differentiated f~o• these two strategies 

by two conditions: 1, The hypotheeis being tested is not on the PLJS 

and/or 2. There has been no evidence presented as yet that the condition ie 

present. Direct e><ploration can result in the siaultaneoue activation and 

either the conf i rMSt ion or a I i • i nation of a hypothesis. Thie strategy waa 

used by one doctor and reeulted in uncovering and confir111ing the patient'• 

metabolic acidosis. Fro• Protocol 2: 

01 Now, in terms of a lady who is presenting 
w i th uremia w i th what r th i nk are urem 1 c 
symptoms in aesociation with an acute bactsrial 
infection 1uperh1p0Hd on chronic pgelo, I'd 
be concerned with her electrolyte statue at the 
t i •• of adm i es i on ae we f I • 

Ks You want to know her Na, K, Cl and C02? 

0: Ves 

K: 140, 3.7, 109 and 12. 

0: Given that information which makes •a.think 
she's got a metabolic acidosis with an i.ncreased 
anion gap, I'd like to know her pH just to make 
certain that's what ie going on. 
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Ka Her pH was 7.18 , PC02 15. 

Occa•ionally, direct exploration can uee the expert witne11 ••thod. Fro• 

Protocol Sa 

Da The neMt question would be had she any history 
of any kidn'V di•••H in tt,a pa1t. ~Hlcally 
ha• she ever 'bffn totd that .• had' •. k1dne\I 
di 1ea .. 11 a YourtQltfr ca,r. ln ti.,, CCM.r.~'. of 
pregnanclH or lnythlng Of thlt IOl"t? .. 

Ka She did have a history of difficulties with her 
kidne\jl In the paet. 

4.4.2 Indirect EMploration 

Indirect tMploration i1 characterized by q~1tion1 derlvedfro• rule• 

that aesociate the finding sought to the activation of a dieeaH 

hypothesl1. This strategy can encoapa11 a single question or whole groups 

of questions. The following eMaatple from Protocol 3 can be con•idered a1 a 

single question. The. doctor hat invoked •xploratiqt\ Jn order to develop a 

hypothesis in the area of chronic renat dlMaMI 

Os ••• Now she Ii teral IW had 00-thint.:.1J1e going on 
in the intervening tiM, is that right? 

K: The history that she gave said that she had no 
1eriou1 illnesses during that ti••· 

Oa No urinary sympto•a, no abde•ina.J Ptin. no 
nausea, no Y0111iting? 

Ka That'• correct. 

Oa No bouts of uneMplained fever? 
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K1 No unexplained fever. 

One al"ea that concerned the dactorl wa1 thl ••v•r I ty of her i I I ne11. 
- - _· ' '. .; . .-·.-,.- f ·. 

Question 4 of the analyzed protocol 1.t an exaaiple .of l~irect exploration 

focuHd on the question of severity. In the next tt.>CMpl • Uro• Protoco I 6) 
'• -' _,' ' ·-. •' > 1 L ~ ' 

the i Hue of ..,.. i ty in a prevlot.t1·11 fne~I It ewplored1 

D: '1a1 1he ho8pftaHrid on th'at C>Ccl•lon? 
;. ·' .: 

K: Yet the wae. Why did you want to know that? 

Di Becaute I would a11u•e ·t·c; • •tent the · 
1everity of her ty11ptoa• Might be reflected 
In whether or not 9he waa ho9Ptt•t ized. It· 
would give ••,an ind.icatJon of ~. ~·~•lw. 
ttl eh* ...... It ~th• ':tfai. · : :,< :. . . • 

The next exaaple 1how1 how Indirect exploration ~ be ue1d to develQP I 
- ~ '- - •,. ' ':; ·, ' ,· ~- ••• . • ,. ! ,, " _- . ·:-

hypotheel e of early renal .failure. Again fr01t Protoc~I 61 
. . - . . ., ., : . ,, - :'·, ' {; 

0: L.lat there any ltOdl f ic~tion of her .diet? - .,/'' 

K: Not that we' re aware of. 

01 ~t!~~rTtt~/·=;ion_ ip thl ~.unt of 

Kt t.le'r• not aware of '8n\I Changt iri ltiet. 

If a doctor had found renal ineufflcle~y in the pa,et, one tMr.apw plan 
• . r..-' • 

11ight include a reduction in the aaount of proteJn .t~ patient,. could .. _. ,' . ' ' ' . 

incorporate in her diet. 

The final exMpl• f?f a 1lngle-q\.lltliori, l~lr,•pt. t~lcr•tlon 1tr1tegy 

show• how it can b• used to. c:~ck for ~II .Pf:,"•H~l1ted, cot1dJUone 

(in this caH hypertension of ref'll ~lgin), A~in .frot11 Prptqcotii 



01 Also one question I should ask i1 do you 
have any inforution about her blood preHure. 
It hv b L9,CK;I Jtr•~•, :• l.,at.d #,\.net tbil:t 
hOsp i ta 11 zati on or hH if ever been? 

Ki 1•a sorry but I don't have"fh'at infor•ation. 

01 I raise that question now becauee of its 
aas~tatiqn with ~oi;tlc .,.,,_,,,Si~~,_. '.l1Y 
coMputer tal 11 u that whenever you get chronic 
renal_ disuu. ~ '"'8d :~O.,k"PM ~t :~blood 
pressure. 

4.4.2.1 The Review of Svet..-s 
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The review of systems Is the •t •~..Pl• I found of an extended, 

indirect exploration strategy. l'lany doctor• con1ider asking this 
. . . ~ , . . ~. L '_, ~, , .. Ji,·:".: , 

collection of question• to bt a routine pr0cedur1 to be perforMd 

regardleH of any· diagnoetic hypothe1e1. •.·Indeed. the eecond halves of 

Protocols 4 and 6 were extensive and nearly e~lete reviews of ay1te••· 
' i.f,.. • 

The normal review of systeMS wl 11 cover such areas as the head, ears, •"8•• 
nose and throat (JEENT). the :skin .. d.-.~t·'."'~Jetonal syst••· the 

cardiova.cular. genitourinary. gutroin~a.ti.(la.I _.. ~ological ayste11a. 

Most doctors will include a history of Medications and previous itlnaaaes 

(although these are'usually conaidereclP.rt of the udical history). 

As an e;cnple of this strategy I w'i Ii tdcu1 on a protocol that, ao 

far. has not been used as an example - Protocol 5. Thia prot~ol was by far 

the most dlff1cuff: one to analyze. Moat· of the protocol wa1 • review of 

eyst•••· but one that •••••Cl to be t1Horea to th.''i:aee· i~ question. By 

uttng thit strategy the doctar very effectively UnCc.'1'ered the phenacetl~ 
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abuse and el i•inated the possible abdominal etiology .• , The reason for the 

difficulty in analylil was that Mhile each question COUid be viewed 8S 

having a confirMation or 1l lmin1tion goal there ..... d t·o be no clear 

hypotheeie structure to which to appty thete goaf1. For thh r1a1on both 

Or. Ka•slrer and I decided that each question waa real tg Meant to develop 

h1.1potheses rather than conf Ir• or el l•Hiate the• even though in the proceee 

of developing a diagnostic 'hypothHis, the doctor dOet eli•lnate certain 

areas of con1ideration. 

01 · I think I'd llke to go to 1ort of a ""•~natlc 
review of her health to ... if we cari'pfck up an1.1 
anci I l'ary information. Had the ever btl,en ·~old 
about ••••• had she ever -'had 'any prob 1 •e w r th 
her lk in? Raehee or at 1er:gie1? 

K: No. 

De Had 1he been eubject to headache? 

01 She had a long hietory of headachee. 

K: Lilas she treated? Did she treat herself? 

D: Vas, she has taken so•• .. dication for eo11e. 

ti••· 

0: Do we know the nature of thi1 .. dication? 

K: She took Empirin tablets. 

01 How •any did she take. 

K: As far as we can tel I the took around 6 
tablets a day. 

D: Over what period of th••· 

Ka For about lS years. 

01 What I'• concerned lbOut now 11 whether ahe h11 
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had an abuse of this compound. 

After the history of headaches has been eetablish•d the poeeibility of drug 

abuse ari1ing fro• self medication iHediately follpw1. Chronic headache• 

are associated with hypertension, thu1 the neJ1Ct 1erie1 of queetlonea 

01 Did she have any proble• with her blood p~eeeure? 

K: She never was told she had high bl• pr,e,aure. 

0: Had it been e>ea11ined? 

K: It had been exa111ined on nulterou1 qcca.ione ea•• 
tiMe ago. ·· 

D: How about her vision? 

K: No problems with her vision. 

0: Has she been subject to seizures? 

K: No. 

01 How about d1preesions? Psychiatric •••• ? 

K: · No. 

Os Had she any problems with her breathing? Any 
shortness of breath, cough? 

K: No. 

0: Hemoptysie, chest pain? 

K: She mentioned that she has had a chronic dry 
hacking cough without eput1.111 :Pf"oduct:Jon. 

0: Obviously the most cogent thing we've picked up 
in this review is the ve~v,,,_.,,11 allu .. ,of EMJlirin 
which I think could well be related to the.proble• 
she had with kidney stonei~ .. Cbtlld ..-.1 Ur fact have 
been a s I oughed pap i I I a fro• pap I I I ary necro1 I 1. The 
apt~ .1he' s. nav,lng.,.nQttd:lQW:'·d .... , repr.eeent 
episodes of renal infection or papi I lary Mc:roeie 
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related to phena.cetin abuH or analgf91ic abu1e. 

The doctor i1 being a little modest at thit point~ the ~pothesis he 

states is clearly his POH. The remainfng quesfibne can either be viewed 

either as e>q>loration or a weak for• of ell•inat.·ion. It was di ff I cult to 

decide because the doctor's PLIS now contain• a very_ sharp hypotheeie. 

Os Had she had any probl9Ms with car;dlac disease 
or angina? 

Ka She hH no cardiac 1y111pto•I. · 

0: Ankle swelling? 

K: No. 

Os Aside fro11 this ueigt)t 1011 thi!lt ~!ex.,.rienced 
wl th thi 1 preeent i 1 fneH, ·heel eh4t had any change 
in her weight over the pu.t 1111ar.? . 

K·: No. 

The focus is now in the area of GI probl .. 1. 

Os Any problHI with her appetite or'"" difficulty 
swallowing? · · · · 

Ka No. 

0: Any previous ei:> i eodes t"'4t we tui0u· about of 
gastrointeatlnal ui:>.Ht, any ulcer•' 

Ks No. 

01 The cholecy1tecte>11y w8J perfor;lled,•au•e of 
what •••• jaundice? P•ln? · ··· 

Ka I don't have any lnfor11ation about that. 

01 ·Bowel habit1? 

Ka She has a rectocela. She ha1 had a hlstory 



of Hvere con1itipafi0n·'.110re 1ever tine• M8rch. 

01 Uae she taking any '*llcatlon? 

K: No !Iha was not. 

01 Had .aha noticed ~II c~ In the colQr of 
her 1tool? ·· · 

K: No. 

0: I want to get a feel fo~ her -tr1'al h11tory 
now •••• on1et o.f unH1 was ••• • 1' 

K: Noraal age. 

Da OoH she have any children? 

K: She has one chi Id who 11 3S and wel I. 

Os Old. eht have anydi'fHc~H\' wlth.tJitt pregnancy? 

Ka Not thaf we•re awarec of. 

Oa And was i t d.-1 i vered noraa 11 y? 

K: I don't have any irtforaat.ion. 

Os ~\,Lt the didn't have 'f'W. i.~J•tao Qr'. ~11are1n 
1ectfon'? · · ··· · .. · · ·· 

Ka No. 

Da Did she .have an\I. ,., .. ,..Uh. t.- Jolnta? Any 
•well lng? Pain Ilk' al:t~J:u1l · 

K: No. 

0: Uel I again, I think .. th:' .airi. thJrt;.., we'vtl-. 
Utirned fro• :~t. br~lef .r~"~ew ol. ,t.U1te11s i • 
that she's had thi1 large l'Hgeel10ff.of Emplrin. 

PAGE 198 

In Chapter 3 I discussed diagno1tic .~tW-'• Wi,t"'ou.t any con1ideratione 
; -.;r.. '·" -· 

of style the pre~edin.g,diaJog\.!t coµl,d no.\,be!: e~l•if'.lt'd .ln a uti1factory 
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way. For another doctor, the hypothesis of phenacetin nepnritis might have 

immediately invoked caee-bui I ding. In this example, however, the doctor 

continues the review of systems to its conclusion. 
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<FRAME ACUTE-PYELONEPHRJTIS 

<CLASSlFICATtoN-OF * 
ACuTe ~ls9&1C SJHGL£...£Tta.OGV lttl:ERSTfTf:At;. ~.,OJ SEASE> 

. ~ · ... ' ' 

<UL TIMATE-ETUl.OGY-OF * . 
8ACTERI.AL-lNFECTION-OF-UFUNARY-..TRACH 

UL TIMATE~SEOlEL-OF * 
NONEl 

<STORY-OF * 
("'i~=~ATHUAV-ROlffE SCENARIO 

(.BEGINS-W.ITH .<EPISODE·. -OF.·. L··IJ.EA·-llR· _1~1.--.. ·::· .. .... TlOO,.) < <EPISOll:-<f L~~v~x~~-r .. ~m _· 
(<EPlstJi;'":'~fl'-~: . ····~· ....• ))' . <TIME~T~· . ' · .... ··. ········· ... · .•. · -- . ·. 

((INTERVAL-BETl.IEEN 
<EPISODE-OF LO&JER-llflNARY-TRACT-Ift=ECTlON> 
(£PISOOE-Clf .KI¥X-~Tl~tl 

($E_TµtEN .· '1'··~~!-t.7' DAV)J> l. • .: . 
(flNT~AL-eEmN· ... . 

<EPISODE-OF KIONEY-Itl=ECTIONJ 
<EPISODE-OF *l J 

(SETL.EQN J8,,.0AYS)J4 .OAXSH lJ . . . . .· . 
<COTEtt'ORANEtlS ·· .,('SQCl-if:i~lMY-lMCT~tFECl'UJNJ 

CE'PISttiE~' "klt»EY~l~'rlet4> . .. . 
<EPISODE-OF *)))) 

<OCCASIONALLY 
<DESCENOING-PATHIJAV-ROUTE SCENARIO 

<BEGlNS-WITH <£PISOOE-OF Bt..000-BORNE-INFECTIONJ) 
(<EPISODE-OF BLOOO..aoRtE-ltRCTIONl PROORESSES-TO 

<EPISOOE-DF tclDNEY-JtfiCTUIH > 
<OCCASIONALLY < <EPISOOE-OF KIDNEV-IfFECTUJN) PROGRESSES-TO 

<EPISOOE4 .LIJER41UNAR¥-TMCT-1NF£CTJC14) >,;f. 
( <EPISOOE-OF KIONEV-IM=Et:TlON) CAUSES <EPISlXE-CF •)) . 
(Tl ME-PATTERN 

< UNTERVAL-BETLJEEN 
<EPISODE-OF BLOOD-BORNE-INFECTION> ,1 

<EPISOOE-OF KIDNEY-INFECTION>) 11 

<BET'-EEN (8 OAYSHS OAVS})) 
( UNTERVAL-BETIEEN 
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<EPISODE-OF KIONEV-INFiCTJONl 
<EPISODE-OF LDLlER~llt~Y~~T-INFtCTION>> 

<BET&.IEEN (9 DAYS> C3'DAYS>>> 
( UNTERVAL-BETJ.JEEN . . 

<EPISOOE-of° ldOPEY-lNFEcTltJNl 
<EPISOOE-OF *) > . . . 

<BET&.EEN (9 OAVSl (3 DAYS>>>> 
<COTEMPORANEOUS . <EPlSQDi.;J. :il-CXXl~-TlDN> . ~~f:J~f~v:-it~r,,. ,: · 

(CDMM0N...FEATll£S . . .. 
. SELF-LIM i TED-lol ITH-TReA TMENT 

SVMPTOMS-SELF...t.IMITEO 
<TIME-COATION. (EPISODE-OF *l :l&ET&&N .. '2·.QAVSJ U4 OAVS> J J 
<TYPICAL-TlME-DLmTlON <EPJ-..;IJF'.~.i. '5' QA,\1lU 

(SEQUELAE . '" . . . . .. 
<OCCASUJNAL,LV lCHFWNlC-QACTERiJJRlA ~ 

. lolEAKNESSl>) l ·· ' 

(PROTOTYPE-OF * .. . . . . 
<PA TI ENT -tESCR I PTION.:.R£VEALS (SEX FElW.E U 
fSVl'flTOMATIC-HISTOWl~V.EALS 

((ONSET-OF 
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<CONSTELLATION UUGf fEe Qlil~Qw(ING CHILLS) 
<ACHlN;~~N Cit SEVERE FLANK-PAIN 

. ' :OR ~1¥.; CVH~IN Cit SEVERE CVA-PAJN)) 
. (G£:tieff ijJldSJ l2 DAYS> J J 

ANO <SYMPTOMS-OF BLAOOeR·.:1A&J;(ATltlNl) l 
<PHYSICAL-EXAMINATl~VeH,.&~~~) 
<LABORATCRY-TESTS-REVEAl. CfaU,.... . . ... 

PdslTIV£ GRAM-t£GATIVE URINE-ClLTURE ANO 

:tla~~i"E 
LSJl(~SJ .. ··· . '· .. 

ANl ott»MNn~ 'StflFTSJ...tO-LEFTJ ) ) 

<SUFFICIENT -EV I DENCE-FOR J.a' lS(IDE--OF *1 . . 
<FEVER ANJ PVURJA ANO POSIT1V£ lfUtE-0.1.,.TIIEJJ 

<ASSOCIATEO-CONSISTENT-FINOINGS·IN * 
<SYrPTOMATIC-HISTORY-REVEALS 

(<USUALLY <MALAISE OR WEAKNESS> J 
ANO 

<OCCASIONALLY <ABDOMINAL-PAIN OR 
BACKACHE OR 
LUMBAR-PAIN OR. 
(NAUSEA ANO YQfflTINGl ~ 
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i .. -'.. ·'· ~- -· : ., '- . ·- .- ·- ., ' 

URINARY-TRACT-ANATQt1{~-:-~1TlES 
URINARY-TRACT-lf4$.~fl'*.( ,~· . . .. 
RENAL-CALCULI · ' ·. . . ; ·· "'. 
PREGNANcv 
SICKLE-CELL-TRAIT) 

<• PRESENTS-AS 
<<USUALLY (<SYMPTOMS-OF BLAOOER-IRRITATIONl··#I) . 

. . ·· ·~l£ntt'-rfANt-ilE$lATt~~~~>J'~;
<OCCASIOWi.LY .:( t~ 1Jt1&fttJ..9\:i A*~ffS·'·* · '· .. · 
<OCCASIONALLY lLlJ1BAR-PAIN OR BACK~))) 

t ~·~ -~ :-~t ~ f -~ r · _» "": ,' 

<TREATMENT-FOR * PARENTERAL-ANTlQJ-0U~f:· ., :; ' -

<HEURISTIC-RULES-FOR * 
,._.-., 

UF <CHRONTC-RENAL-DISEASE OR URINARY-TRACT-flilSTRUCTIONl 
(lJSUAlL V {HI STDRY-QF U)NE-oFl-mR£-CJCCURR£tGS-<F 

< <EPISOOE-OF •> OR <EPISODE-OF llUNARY•TAACT-INFECTJON) > l > l > 
UF <ACUTE HVPOTENSION ANO <FEVER OR CHILLSU 

lCONSIOEA 8ACTEREMIC-SHOCKJ) 
UF {HYPERTENSION OR EDEMA> 

lCONSIOER (<RENAL-FAILURE AND CHRONIC-RENAL-DISEASE> OR 
ACUTE40MERll..OtEPtfll TIS OR 
CARDIOVASCULAR-DISEASE>>> 

<IF (<ABDOMINAL-PAIN OR <NAUSEA Nil VOMITING)) 
ANO 

<NO PVURIA ANO NEGATIVE URINE-CLLTUREJ J 
{(Rll.E-DUT CEPISOOE-OF •>> ANO <CONSIDER lAPPENllCITIS 

OR CHOELECVSTITIS OR PANCREATITIS>>>> 
<IF <HIGH BUN OR HIGH CREATININE> 

<CONSIOER <RENAL-FAILURE OR CHRONIC-RENAL-DISEASE>)> 
<IF <FEVER ANO LEUKOCYTOSJS AND <FLANk-PAlN OR CVA..PAIN> 

ANO NO PYURIAl 
<CONSIDER RENAL-ABSCESSI> 

UF {FLANK-PAIN RADIATES-TO <UPPER ABDOMEN OR BACK>} 
<CONSIDER PERINEPHRIC-ABSCESS>> 

UF SMALL-KIDNEY (CONSIDER CHRONIC-RENAL-DISEASE>) 
UF SCARRED-KIDNEY <CONSIDER CHRONIC-PYELotEPHRITISl l 
UF <LOW HEMATOCRIT OR LOU HEtm.OBIN> 

<CONSIDER fRENAL-FAlLlff: ANO OftlNIC-RENAL-DISEASEl l > 
<IF {{HIGH BUN OR HIGH CREATININE) ANO tDECREASED SKIN-TURGOR» 

<CONSIDER PRE-RENAL-AZOTEMIA>> 
UF ANURIA 

<CONSIDER ACUTE-RENAL-FAILURE OR URINARY-TRACT-QBSTRUCTION>> 
<IF Ol.IGURIA 

<CONSIDER URINARY-TRACT-OBSTRUCTIONll 
<IF <URETERAL-PAIN OR <FLANK-PAIN RADIATES-TO GROIN)) 
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Appendi~ ? - A §et of P••&rip~pca f9r f" lOC 

Presented below is a·set of daacr.iptora that can be uaed as a baeia 

for the internal diagnostic configuration of a prHant 1.1 lneaa program. In 

constructing thia sat I have atteRJPt~ to incJud& every c::onaideration that 

could be inferred from the protocol analwaia. 

The Patient ~I ~g!JlOPent 

GlobaJ Y!!jifbl!I 

The infor1111tion in this subco111ponent le not specific to any one 

hW)otheaia or subaat of hypotheee1, but i1. in•~ a c:oU~t.ion of 

descriptors about the general ~dical 1tatu1 of the .,a.tient. 

I Hedi ate TreatMnt Cwi·dtrationi 

NMg-for-119Mdiate-TrettY5Jt .JJt1TB.EATl ... Tbf, ®otor' • primary concern i e 

with the well-being of the patient. Thie 11U1t be reflected In a pr•t•nt 

11 lneaa progr111. This is the key. variable in determining if the choice of 

focus wi 11 be on an eurgency situation. Th .. ~•ibht va!uee. for thi • 

variable are UNKNOUN. CONFIRMED, ISTRONG.WEAICJ-CV.I~"!U:OR,~INSTJ. 

Ryson-for-l••ediate-Treatment (RMT~n - The :evidqe or finding that 

su;geeta the need for iHediat• trea.t•ent, Thia can Iii•)•· si-cific disease 

hypotheai a or f lndi.ng. E)(upleei Gl-Bhaec:Ung (flNJING t&.ENA>, 

Oehydrat ion (FINDING SKIN.-TURGOR-DECflEASED}, ~ (FINDING SEVERE

HVPOTENSION>. 

Nature-of-Treatment <NMTREAT) - How the condition should (or could) be 

treated. Once there ia strong evidence for the nud for .iuadiate 
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treatment, a Ht of '99eibl• twa.,1 .. i• ,...- h·~lue of thi• variable. 

E><a1tple1 IV fiuide for dehydration. 

Caveats-Apairt•t-Treat.flnt (CM!ftE!'Tl - If there .... •h\I cavea't• IUCh •• 

contra-1'ndk·atlot'tt or po11ible cbi111 ic1lion1 ·1n ;the c0n1fd8r.tlon of 1 

treatment a11igned to NMTAEAt, 'the'U ar• ... the varue' of this vartable. 

c I ear I y, the fOCUI of the 11r1tegy win be to Inquire aboUt the•• if the 

need for iMmediate- tt-eatttent ·~ ·beeft -.tenlhed. 
Caveats-E>eplored C><MTREAT> • A ·Hat to·::epeci fQ if the caveata have been 

e>eptored. 

Preanoeh'-lf-T-reatHnt-Given CPr1TREAf> ... Future qllhtt1>ritng wl t I be 

affected b\I the .,...ogn01l·h al1d expeetecf·r1ti(.rt~·cff 1....r~ "for· -the condition 

needing immediate tt"eataent u ttd1la . ..a· f.&lar in determining a total 

11aneoe-ent pl an for' tM patient.. .~ W .:tfilt. ·•~··•~ GOOO 

or UNKNOIJN. 

I nfor'llta tt~ '50urte1 

Sourcea-of•l11foruHon.AYai lat>l·e ft!ll!QEl · .. h'· c&ice of etrlt•gy ·19 

inf I uenced bV what eourcas· of tnior1.at:ttirf abdut fht patt ent are av8'i1 ab I e. 

Source• can range frOll tfle paUetJl' hl..aU:, tO u.·~tt•r.t~ • ff!'~..,. .. and 

re I at i YU, the UIJ, a IM8 I I regi ona.t hoepi ta.t· Or a:' trot te.Cn1 no hO•P i ta I • 

Thi 1 var l 1&>t• i"I a 1 ht of atl known t'OUrde•· of lttfir.Mlt ion that are 

avai table for this perticulll" patl-.nt. ··ii 1 ·due~ r1eecia an exprt opinion 

about the patient' 1 past •edical hi etory he. Might aek l f .W. ha:e •ve'r been 

hosp i ta I i zed. 

Credabi lltu•of•lrtformatlon-Spurcet <CB> • A1•oc1i'ted wf th each 1ource of 



~·'· .. ·~: ,,, .. ,. 
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information i a a measure of i te credab i Ii ty. Thi a can be known a priori by 

the doctor or it can be computed bat•d on .the data tha.t ia:rePQrted from 

the source. If c I ear I y con tr ad i ctory data is reported.. the source's 

credability may be in doubt. In one protocol,.after.thfl doctor fo~nd out 

that the source of the inforl!lation he wanted w~s a certain hoepital with a 

questionable reputation, he tended to discount 111uc.h of ~he hoepital record 

reported. 

Prefered-Informatign-Sources <PSQl!BCE> - A I iet of t.h• information aourcee 

in order of preference. EKpert witnesses such ae recognized special iste or 

coneultanh wi 11 have a higher preference than U101. Thie I iet can not be 

computed directly from the credabi Ii ti,1, as aq•e thu might not be known. 

Thus, this I iet can consist of an ordered Utt of unc>rdered eubl iets. 

Findings Sybco111ponent 

The findings subcomponent consists of inforaaati.on about the features 

of the findings that have been reported. These features are indeJ>endent of 

Interpretation with reepect to a disease hypothesi11 . the pri111ary concern 

is with the findings as objects of consideration b\I .themaelves. 

Any-Finding-Li f,e-Thr.eatening <FLIFEl - This flag is turned-on if a reported 

finding is potentially life-threatening •. <The var.i.aJ?;le AMTREAT c;an be aet 

to this variable.) A condition such as a high serua-cholesterol level ie 

life-threatening over a long period of time while bleeding is immediately 

Ii fa-threatening. For thi.s reason the variable values are NOi.i, SHORT-TERM 

and LONG-TERM. 

Differential-Net-for-Any-Reported-Finding (FNET> - Many s~mptoma are 
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aasociated wl th • differential diecrl•inaHon net bated on thefr dlHneione 

of characterization. The nodes tn tdcl\ 1 net poh'lt to different di••••• 

hypoth••••· A .COl!Mon dtecri•lnatlon strategy ueed by doctors it to run 

down one Of these nets for 8 particullt' flndirig. f='or 8MMpf 8, Synt•etr IC 

periorblal ll9de111a ie euggeetive of ntphrotic syndt'Olte whl le aa\l•••tric leg 

edema 11 suggestive of cel lul !tit. Thr1 flag st>8cif'lee if any of the 

reported findinge has such an associated net. 

Major I tu·Su1td-A11oclation·of-Fln6h?Q!- ft!SYSJ ... ftnt finctlnge can be 

assoc I ated wl th a partl cu'tar organ sy1t .. of the l>ody. For 8M8Mple, 

nausea, vo•i t Ing, ulena and diarrhea are ''aeeoeiat;" with the GI syete•, 

wh 11 e dyspnea and ral ee are assac i atecl w I th the r98P'i ratory ay1t•~> So•• 

findings, such as weakness and-fever:· have no •uch •••ociatlon. Thie flag 

indicates if the majority of tM Hndlnp are specific to any particular 

organ eyete•. It can play a role in the eet·aet:iC>r\ of ari eMploration 

etrateg\ij In the absence of any UICEL\' n\IPotheaet. 

Specif I c i ty .. of-Two-or-rtor'e-Findlngs-ldent lea I tSPEtsr - Certaln f indinge 

are alm01t alwa\,1 ·a91ociatei:t wltn certain dlae•ee'*· or dleeaee clleH•· For 

e>cample, aqueezing cheat pain le altlfft *1tfltl'I ~iated wHh tteart 

d I seaee. Thi 8 anoe i at ion w i 11, Of course, be refe f acted in the . h\H>otheeee 

• tructure. Th 18 f·I ag specifies if two or 11are fl ndi hg-• have the i dent i ca I 

aeeociation. 

Individual Flndlnq Qe•criptore 

Finding-Claesi fication <FCLASIF) - Finding• are claHifled ae ey•pton, 

hll1orlcaf event., phyetcal-PM or f~atOf'v deta. 



PAGE 121 

Source-of-Finding <FSOURCE> - Patient, LMO, hoepital record, etc. 
Q ·.: -~ .: ~ ~ i~. ·1 ... :~~'. .-<:· .... · 

Finding-Cred!!?ilitu <FCREO> 
I : .. ' 

Serioueneee-of-Finding <FSERI> 
" • t'• (. _. I , ~ j 

Organ-Suete•-Associatlon-of-Findinq <FSYSTl 
_ .. _, '; ·.·::.. - : .· :;.·· .. · ;·~ >f;•: -~ .? : (_!'.;~ ·~ :-<-· 3·.\~' 

Differential-Net-for-Finding <FDNETl 
l ' '.'" ., '' •¥ ; ~~· .... ;- - '<."'' ~ .. ,. 

HueothHie List 0.1cript2rp 
-~ : ":~ ·.· . 1.·; ~ ~t·=:t-t1 'g. (, ~,,··t. -~: " ·~~ ·.: 

The first eet of descriptors characterizes the hypotheeis liet inter•• 
' ·".::t. ' _._ ,( .;.';*:; - :-?~ -~·:.:·~ ·.- . . 

of density, specificity and compactneee. The underlying noeology ie a 
'.; . -. : . -, ·,. ·~- ·~ .~ ' 

hierarchical KIND-tree such ae ueed by Pople <Pople ?S>. 
,. • ',' ·-. ;'- ·,,, ,. .. :·-, ·;:"~-;'. . -~:_,._ ~--·'.. :_·'1 - :)_~--:- • 

;111f,•,U,ft,! 9* '¥9Jpgf4t.~ ~1~lJi1'Pf 1 ~M; 

Total-Active:Hwe1~~.~•ae19 . <!D_TMVP>.~ 1 li,t~rkJ~•f*J1'J't.'i9T~J~>. Total-

P~··~~le~H~th'•I~ JJ9l~l·~,T~p!~1;uen\r'•N'W8~ttfrRnfb> -The 

denei ty of the hypothesis I ist (the number of h\IPO_the~•• in ac.t.ive 
. 'i - - - :~ " .. - ~ - ' - ' ':.: .~ ·-~ · •. i ;,'>': i ' . , : 

consideration) plawe an important role in JtrateQ\il telection. ~ Jpw 
; . . ' . '~ . t. - ~. ' ""' ' . ; -- l;"' ) '. ' . '• - , ' - ,, ·. ! 

denei tw i•pl iee the uee of ~onfir•a.tlon. etra,~~l!I,.! _,,, hJRt' d,,f'•i ty, 
-., ··.· ' " :~ •" ' ' ~· ::· '. ' - ' , . . ' 

el i•ination and a zero density, e>eploration. 

~,tr.f9sur!'f of0~~t~"4•~ 1LilJ .~i4 fici tu 
" --~ " ·"'"' ~~- - ~~,--· - ...,,,...,., ____ - .. 

Highest-Cltesi fi~~t.!~":-;Leve_1 7s.f,rfl"I~Ja.~~.1-t,~pn U-tg.§1.., 
' ' • " - • ·"''"' • • -~ 'I•>' -~,,__,.~ .•• ,~...-,,"-"'·"'"·'.,_.t.,..,,_.._~-~-··•.-.··•""'"~' r,.,,.---...~-•-•'"~-•""' ·----· 

~LSP> , Low•.• !i ~ ~·! i. f i s:_at; o!'~•v•.•,:~f;j\,1~~!4.~~~~ ~~¥~P''•r~ 

<LC~5'' bCLSP~ - }~• !P~c.i f ici tu o.f_ ~ ~~~hf•,,\•), ~~he .. ~~r ~.~ ''parate 

dieeasee to which i.t can refer. For ·~-e.!•· a ~t~~+flt o.f.r~gional 
,' ,,. ••.;a • ' • 

enteritis can refer to Chron'• diseaee or regional l lei tie. in. a. KUil-
,;;, -~~ .• c. .• t: ·. ~- '"";·(• ,. ~?··- - - '"L"~:1.,-~ 
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tree, the cla11ification level i1 the height (nulll&er of revels) of the node 
. ., 

from the fringe of the tree. This .. asure teftde fo indicate the nuilber of 

different dlscri•inations that would have to be •lefe to arrive at a •ore 

epeci f ic disease diagnosii. · The spread betueen the highe1t and lowest 

levels 11 a factor in deciding between dlecri•inatlon and eli•ination 

strategies. For e~a•ple, if the spread ii.large a1 in a hypothesis I let 

containing heart disease, liver disease and acute glo•erulonephritis , an 

elimination strategy aimed at heart or liver diseaee Might be appropriate. 

~hereas, if the ipread is small such as with renal dleease, heart disease 

and liver disease, discri11ination 11ight be indicated. 

Number-of-Node.s-Covered•by- fLIKEl Y, PosslBLEt -HUpotheeee <!,.NODES. PNOOES> -

The total nuaber of nodes covered' bU tht ·~uwaaes can be uaed In deciding 

between dieerlalnaHon and eli•·i~atlan. A 1•at1·'e0Vtt"lng fl ta better wl th 

discri111lnation strategies, uttl 11 a large covering is better aui tad to 

el i111lnatlon. The covering is an Indicator of the tobl range of dlagnoatlc 

options that llUSt ultimately be considered, In s~lectlng'a hypothesis to 
··<" 

el imlnate, the larger the covering the better the hypatheaia la ae a choice 

to cut. 

Measures of Hupothesi1 list Co!p!ctne11 

c I assi f lcation ... levet-of-Flrat-Conon•Anc11tor-4toda~for-fLikELY, POSSIBLEJ -

Hypotheses fCLAfa.., ClANP} - lhe cal.P~tn~H ~:, tt\IL'.~'thelll t nat'rifere 
,., 'i . 

to the range of different areas covered b\f the h\li>otha•••~ Thi• I• 
' . . 

reflected by how high up the dl11ase cla11lficatlon trH one Mutt go to 

find a COMlllOn ancestor. Elimination strategiH are' suggested by high 



va I ues and di scr i•inat i9n •tra\egie~ ~· '1ow v•'H•~·· .. " , 

Hypa.theyp_ itc'i$i.Wr• Q.af&r,;ptore 
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Potsibi I itift-;Li,-~ <*P.~1§.*l - Thi•~Y~~~l~."'9C:J~f1~~ :~~(\~tlve 

hwpotheseet .tt:i'w ~· .Qf'.'d.-,ed .by atltQ~Mt• 1~w,1 ·;n:J .. qlp•i fJ~.-bW.r:R:.lat ive 

scQre: 

< <CQNFIRMEIJ~i 0,t) . <SATJSF.IED~i.ttl 
<L fKEL V-l i i U 'tP0Ss tBlE4. i ii U 
CUN.. I ICEl. Y ~ i 1 t) (RUl,;EO...(JlJT-1.. i 1 U ) .- . "" : . ~· . . - . ' - . . ~ \ . . .. . .. 

The first entrw on the LlKELY~iet it cal led th• Principal OiHa1e 

J4gpcrthes l • f PDHl. 

Hupotheses-9tructU..e-Graph <llffvCRAPf&r> :..· A 'Qrapff'"'of · t~ r•I aHona I 

·str'ueture of the hgp'ottiesi 1 ''11 et. Linll.i i&tuc1ct''c:AuSE;CilFL.n~ATTtif.f,· and 

PRfNCtf'M.-PMT. 

LIKELY-or-POSSlBLl=Hupet!'ttfit~UJt:a:..;.c.r~..eY-SATISFlEO-or

CONF I RMEO-Ywothi"1 i I · ((PCStj :!i"'ter ta in·· '~t t·;,:n.~t·t~ ~thri~~ructure 
:1: ' ' _. . ,{"~. . . .-_ .. ;. ~ ,\;'_t;f.: . ,· . . -- ....:; :;.·; -~' .. · ~ ·.· ' ,. .... - - ~ 

graptr'are preclaiSffied bee.Un of thiir rela'tive hip0rtanc:e in etratew 

•• , ec tt on. . In th i I par ti cu f .r· pattern. 'one h\IPc>t~s i •. i •. a coneequence 0 f 

another hypothesis that is believed true.' The'·~fticf0n et;rategy selection 

might be to force a eonfirution 1trategy ailled;~at t~;'c.Uae cir 

complication that\111 r seek ewplanattoni for i~conl'ialenf'-data Cif any) or 

attempt to match uncoaaon scenarios Ht ·nec:~-~~-ry{ in''~r-cler to satisfy the 

·conf rrmal ion goat. 

SA'f ISF I EO-or-cct.FI Rtlo~Hupo thee i e-corA.ICATI1lN:cf-9r=tA1JSEQ-BY-L I KEL V-or

POSSlBlE-HypothH it '<SCCLf'l - Thi• 1i ttie river'' .. }if 'flie ·,P,.evioul 



situation. Urinar1.1 tract infection i1 a tlypothe•i• that it eaeity 

conf i rined. It ·19, however, llttrV OOlllllOl'flv •'«tatp Ii cat ion of another 
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cl inicaf eoridf tion such H obstruction. A-'~- ·~·t hypotneaize the 

generating condition even if there 1e''n0 ·cffrect e~lcfenee for it as yet. He 

might then try to confir111 or eli111inate this new hypotheeis. The effect on 

strategu selection 111ight be to force t,_ f~s to tie Sklfted to thi• new 

hupo thes i s regard I ess of i ts order on the *Pl.IS•. . {See OU.et ion 11 in 

Chapter 2.) 

Combined-Hupotheeis <COMB> - A co•bined hypothe1i1 it .two or. •ore !r!f!Ctlattd 

di eeasee hyp,othe•iied together .,,. d.i~•it. r~; etfac,t on strategy 

selection 111igtlt be tQ favor e>eploration stratqiu,ln, e>rder to .~valop 

alternative hypotheees <If It is the only LIKaY or ~E .... htaie). 

lndivi•l tw,Mt~!lt~IS.rie\or~ 
-'"""' , ~~ ·•' . ·~ ' .. . ... ., , - . 

S,wstem-Classi f i cat ipn., <SY§TEMJ - ~~ ·•V·~- cpn~i-~ed are _GI. 

Cardiovascular, GU, Re•pira_tory,, .N~uroJ,,()~tcal~ --~~~ic, H~•atopoiet.lc. 

Endocr i ne, and Bone.-:and-:Jo int. Any spec: i f i c ll~•v,~ tu , teuch _ae th' thyro i d 
;, . ' '• :- , ,,'.'' .,. - . ... ' ' -

of the Endoprine •Yt!tem) i 1 al 10 noted.. If •ul t,iple Qr";an eu1te11e ~· 
,, ·,, . ',::; ' 

involved the value ~ould be rtlLTli:,_E .fol loMed blii • Ii.st .of tt,e au•.tuie. 
' . ' ' ' ' '• '- .· ,.,, . ~ 

For e>eample, for I.II leon's dleeaH the valu. '""°"'''~,~ (f'IJ.TIPLE 

lNEUROLOGICAL BRAIN> (HEPATIC LIVER>>. 

Oisease-Clinical-or-Phu1ioloqical-St1te (0SCSJ - Each h!IPot~•i• ia .tagged 

with its baa.ic cl. lnical clau.i ficat i.on~, T"et,e_ ... .,, <H,.a1a, cpni~_l-atata 

or physiological-state. 

1odiu111 retention ie a physiological-etate. 
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Acute-Staged-Chronic <ACP> - A h1.1potheaie ii clau;if.iad a1 bejng •i,ther 

acute (single-pha1e), acute-staged (111Ultlple-phaae) _or chronic. E>eampleaa 

acute - APN, acute-staged - AGN. chroni~ - J:PN, 

Episodic-Non-Episodic <EPSJO) - Thie v.,-iabl• ~I.fie• I~ the hypotheaie 

is epi aodic or not. Focal GN .jid aalari• •re epi~.C: d,iJeaaea. 

Sinale/Mul tiple-Etiologu CNETIOL> - Claaai fi•fc. tn. tiypQthffi1 as either 

single or multiple etiology. E>eallplH: $.lngl•-E_t.JolOfJV.,. Rubel la, 

Multiple-Etiolog1.1 - Acute pancreatitie, 

Treatable-Not-Treatable tTREATJ - If there is a kn0wn treat•ent for the 

' I ' hypothesized disease. 

Etiolog\t·,lmpl ic,p.ttd,-ln·Treatm!nt <ETf!EAT> "". If the ~tipl~gyJ1 a factor ln 

determining the nature of the treataent for •uJtiple"".et iol og_y condi t ion1. 

Orfferential-Relative1-on-Hupothe1i1-Li1t <DJEfRl - lndlc•t•• If any 
. - ~ .. ~l " 

diseases that can be eliminated through di-ffventi•I dlagno,ia of a key 
,· . . " ·- . '' ' ' 

symptom (already reported) are preeent on the ~yp~:tthe~i' I i1t. 

Absolute-Score <YSCQRE> - A score ref l~ting the •~atU1tion of the 

h1.1pothesis fra..e. Noraal ly, a waight--of-avic:tenqe ~•1w-e. 

Re I at i va-Sc~c• . C!IJ..5£rQf!E> - A ecore ueed to c:J aaeJf1i1 the hypo the• I• ae 

CONFIRMED, LllCELY, etc. 

Hupothesie-Summaru (#tYSU[1*) - The atate of a hypo.ttlMi• uith respect to 

th9 reported finding1. The su•Qry coneittt of tNt'; .,.,ti, tt\9, 1ceMrlo. 

summary <for a chronic disease> and the prototype aU11111ary Uor al I acute 

and most chronic diseases). For acute-•t•Ged diaeaaea, the prototype 

eummary would be a set of prototype auu..-1... The etructure of thie 



variable ie the following: 

(HVPOTHESIS~SUMMARV 
lSCENARIO-SUMMARV 

(PR£REQUJSITES-VERIFIEO> 
<EVENTS-REPORTEO-.IN-ACREEMENT>. 
<EVENfS:..REPtJAlt[}.'.:tN-trlSAGREEMEH1l · 
(EVENT!)-NEE_OEO-BUT~T-~T~> 
h:VENTS~-BUT-NOt-VET ~> 
(EVENTS-TESTEO-BUT-REPORTEO-UNkNCIJN)) 

<PROTOTYPE-stt1MA1n' . 
lFIN()INGS:-BEPORJEO-IN-AGREE~TJ. 
<FIMJINGS:..ftEPORtEl:J-JN;..oISAGREEMENTJ 
lF I NO I NGS-NEEOEO-BUT-NO.T-VET ~J 
<FINOINGS-KNOIJN-BUT-NOT~f''" .. 
(FlNOINGS-TESTEO-aJT ~t~>) > 
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If a reported finding (event) is not part of the prototype (scenario) but 

i 1 cone i dared cons i 1 tent w i th the hypotheals H l • iifn•if iect •• known but 

not needed. It it is inconsistent with the hypotheiiie it le claHified ae 

known but in disagrftlltent. 

Oirect-Conflr11ation <DlRECTl - If there ii a finding that can be used to 

directly conflr111 the hypothesis <priH facie'evidenceJ. For exa•ple, a 

positive urine culture· directly confirms a u...iftariv.:tft.act htfection. 

Direct-El imlnftion <ELIMOJ - If there is a findii1g that: can directly 

eliminate (i.e. rule-out> a h~pothesls (nece~ eY1dence). 

ELIMD·DIRECT (CUTCON> - If the same finding can be used to both directly 

confirm or dlrec:tly ellnrinate· the hypothesl-e. 

Special-Strategu <SPSTRAT> - If there i11 specil'I strategy aeeociated with 

the hypothetis. 

Tne Current Sfatus CC>!f)ommt 

The current status component is a'd'escription of how the diagnoser 
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views himself in carrying out a ope~ific preeent illf:l•H· Thie, co111>onent 

p I_ a~• the ro I e of defining what. i 1 ryor,11a l I y cons i:~t;•Q tb• ,,•tat• of • 

process. 

Procees State Oescrip!~r•. 

Current-Present-I I I ness~Phase· (PRAStJ ~'The eec.t'i~ o.f the present i 11 nese 
. ,. , ' ~. :, ·' . '' 

currently being performed. The sections are: 

l. Symptom cUJCovery ~ Chtlr~,t.,-izafion. 
2. Past Md1cal hiatory. 
3. Socia I and fam i I y nt.1tor1i1 l,qptlC>ll\al>. 
4. Physical examination. · ·· · · · ·· 
S. Standard laboratory teet1. 
6. Co11Pl•x diagno1tic procedurea.c 

Review-of-sYetems-Ftag <RSVSF), Revi:ew-of-Sus~telils-Pointer <RPOINT> - If a 

review of eyeteme ie curr11nHy btir'1Q' canductecf ·<ASVsFJ •. '·The .ection of the 

review -corresponding to the current prMMt J:fltWft 'Jttt•• ffF91'NT>. 

SfrategU Descriptors 

Stratew-FraMe-for-Current-Ouestion '(SFQJ - The inat8ritiated prototype of 

the strategy frah frolt which the current qutlsffon haa been derived. 

Current-Goal-Tree (*"OALTREE*) - A •P•cHlcatton of the goa·t-·tree reaultlng 

from the binding of the strategy components of·tne'1tratagy'fra1111. There 

are two varieties of root nodess entry an~ cC,,,'tr~afion:node1. An entru 

node ls the top node of the subtraagenerattid by• 1trategy frame. The 

expansion of an entry node includes the i"latne of the etrat•gy frame. the 

top-ievel structural and bOund goal Inda flag specifying the ANO/OR 

atr-ucture of l ts !•mediate descendant.« A continuation node i • a root node 

that ia not an entry node. The e)(pan1ion of a contl"uation n0de include• 
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the etructw-al and bound g0al and an ANl/Cli flag. 

The expanelon of a luf node lnc:JudH the etructurat goal. the bound 

goal. th• Mthod and the question. For....,,., 

A I eo Inc I uded In the eMpane l on of a I uf node le the •PK ted anawer 

(if any). Thi• le to decide if thl 90af ,_..., •U~fJ•· Goal• re 
. - . ' . -~. . - ' ~ .... 

•arked •• utiafied, not dti~Jl.p o,r _.,.~:t•Hv .atl!lll_.. 

Futur•:fM•tion-j..i,!$ J!JE&') - The ~t,~_af,,#lo l-1nod9• are 

arranged In a liet corr .. ponding to tbe l'N•H of -the preHnt i I lne••· 

L.li thin each phau the queetione are "'°'..,.~ _, the -I•ft-~~lght eequence 

of the orlglnal goal-t.ree. H the goal tr.- underaou trens,forutlene. 

this variable .ie correapondiogly updated .. 

Phase-Tr~nsl t1ori-on-Ne>st-Qyeetion <PK~>. - If -t'- M)(t queation,,to be 

asked repre1ent• a phaee traneitlon. ~ Qtrtain circUlt,tlnCH ,thi• can 

cause the current ~tratew to be r~.ted u tea, the:. deaJ,;rabj ii ~V of not 

having to return to a prev.ious phaee. 

Predi<;!t!•, ,en 14Jt, YfGJSl'lf 

To faci 11 t•t• the Mltchin; of t"'•iMl1 of ttw atrate.ev fraea to the 
1' 

variablH of the IOC a collect Ion of prfdlcat••- Un ldditlpn tp t.,_ nor•I 
\ . . . . 



~ ·...-- ---- - - ·-,.. ·----------.-

logical operators) ls required. 

--- ---------.-~- -
·-·, 

Hup~thes.i 1 Li et. Pr,edi~tee 

PAGE 129 

CLINKS <into out-of> Node-Set fi\a) ..,, The value of. ~~l .. 9' Pf":edJcate ie TRUE if 
. ' ,· .. ' • t • • . ·-- •. 

the number of link• into (out-of) the collection of node1 1peclfied by 

Node-Set is equal to Num. 

CLINK-TYPE Node-Set Tupe <into out-of>) - TRUE if any of the links into 

(out-of) the Node-Set are of the type specified. 

CM,.PLJS* List) - The general hypothe1is-li1t ,..tching predicate. Litt 

specifies a saMple hypothe1i1 list to be ,..tched agaln1t the current 

,.PLIS*· EMaMple1 

CM*"LIS* 
<<LIKELY NONE> 

<POSSIBLE << 2)))) 

This wi 11 match anw hypothesis list with no LIKELY hWPQthe1es and two or 

less POSSIBLE hypotheses. 

<MlllHYGRAPH* Graph) - A predicate for testing the hypotheses structure 

graph. For eMample: 

U1lllHYGRAPH* 
<AND <COMPL I CA TI CJ.I-OF U POSSJ BL.E> POHJ 

<CAUSE-OF 1 l2 POSSIBLE>>>) 

wil I test if any POSSIBLE hypothesis is both a coaplication of the POH and 

a cause of some other POSSIBLE hypothesis. 

Goal-Tree Predicates 

<NUMBER-OF <entry continuation leaf> <abovt b!IOW> Ancbor Num) - This 

predicate ie TRUE If the number of the type of node 1pecified above or 
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below the Anchor node is equal to Num. 

CM*GOALTREE* Tree) - The general goal-tree matching predicate. Tree is the 

pattern to be matched against *GOALTREE*· 
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