
MIT/LCS/TR-153 

STRATEGY SELECTION IN MEDICAL DIAGNOSIS 

Peter B. Miller 

September 1975 



This blank page was inserted to presenie pagination. 



MAC TR-153 

Strategy Selection in Medical Diagnosis 

Peter B. Mi Iler 

September 1975 

This research ~as supported by the National Institutes of 
Health, Department of Health, Education and Welfare 
(Public Health Service) under Grant Number 1-R01-MB-00107-01. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

PROJECT MAC 

CAMBRIDGE MASSACHUSETTS 02139 



PAGE 2 

STRATEGY SELECTION IN rEDlCAL DIAGNOSIS 

Peter 8. lllf i Iler 

Sub11i tted to the Oepart•ent of Electrical Eng1neering and Cotlputer Science 
on Auguat 11, 1975 In partial fulf H l11ent of the requlr...,,te for. the 
DeQrH of Maeter of Science. 

ABSTRACT 
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IIOdel ttratew RIICtlon h dat.,..i'Md ·IV the probttill ..,ace of the doctor -
hie lntet"nat di..,.1Hc configuration. A teh1 .. for ctnslfylf'.11 etrategl•• 
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CHAPTER 1 

INTRODUCTION 

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

PAGES 

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 

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 

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

increased urination? 
P: They happened about the same time. 
0: Old you have a burning sensation when you urinated? 
P: Yes 1 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? 
0: 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 Nklng the necneary dKiaiOM Jn the 

■anage■ent of the pet ient including ful"t• dlagnoatic procedure• arid 

inl tial therapeutic decision,. Then deci1ion1 wl 11 be baud, in large 
. ' 

■eature, on thtt diagnostic hypotheN• forlNd in the proceae of taking the 

preHnt i I fneae. 

The etlvatlon for the renarch I undertook wae the fundaental 

question that ari••• when one e,c•inee the proce•• of tlkint the preHnt 

11 lness - Whft it the oriain· and 'rtf!9t! for flCh of tb, ,,nclfic qyeetion1 

a1ked bu tl;!t doc.to,-? 

1.1 Methodologv 

The ffthod· l choH to ,attack the. f~1-I ~Uon ,. to IIOdel the 

procees of taking the present ii lnets. In the de•Jr of tlOdeh of the 

clinical deciJion-a,kinf prdeeH, tuo dietlnct _,..~hbe been u•ed. 

The first, the 09rutive approach,eaphafia" the.~v•;loptient of 110del• 

that are prescriptive. The declelaf"lt Ude by I norutive IIOdef are eaid 

(under certain IHuMptione) to be.optjffl c:Mcislon•~ If thl• I• true, It 

1, clalnied that dechion1 ·2!5!:l! to be Ude this way, disregarding the way 

that doctor, ••k• the sue decltlont, lolhi le in ••t caffe no real clai• of 
' . 

opti ■allty can be Madi, the noraattw approach hu had 10H eucc••• in 

certain I i ■ i ted areas <Gorr-u 73>. 
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The second approach, the development of.• d•~~ri~~i~~ ... •odel '· ie the 

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

approach seeks to describe the actual decition-•ak.ing proce11 of cl lnician, 
. ~.; ~' ; ~ "· . 

perfor■ ing a problem-solving task auch 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 steps taken ·i,y the doctor In totviing a·dilgno1tlc problem. 
• .,, l 

Protocol analysis ha, been used by different reeearchere In varioue 

prob I em domain,. Newe 11 and Si ■on were a■c>.ng the f i rat to app I y th i • 

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 area, a~ neurological diee••• 

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

<Klelnmuntz 68>. D011bal e,ca■ ined the differential di~~.~•i• of abd011inal 

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

Recently, Rubin ueed protocol analy1i1 applied to a case of pre1enting 

hematuria a, a ba1l1 for a ■odel of hypothesis formation and verification 

<Rubin 74>. A co■prehensive survey of protocol analysis and other •proce•• 
;'- i 

tracing" Methodology has been compiled by Schul•an and Eletein <Schul ■an 

and Eletein 74>. 
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1.2 Why Protocol Analysis? 

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

comprehenaive 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 



PAGE 9 

was actually solved by the doctor in the wau that he.~•,~ri~~- In 

contrast, a protocol reveals each of the separate 1tepe taken by the doctor 

in his proble■-solving process. Because introspection can yield u1eful 
• , " •• : ' ~ - ;, , "l . : • , 

insights, in the •~periment I perforMed 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~•is 

The original que1tion - the or·tglrrancfrta~ for.each que,tion 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-auer. lna'tead, 1 haVe focused on one 

specific iaaue raited by this question - ttf,'cJftt:acgui1ition strategies 
-, '•,<; ; ,_ . 

used b\l the doctors, In particular, the goa1,·1 ut foray analyele were 

the fo I loa., i ng, 

1. Oeter■ ining what strateglH are used 
by doctors in the gatht,rjpg pf dlta 
for· the p1.1rpose of· dl~•J ii! · ·· · 

2. Developing a ■ode1 tode•cribe th••• 
s·trategiea. · 

3. Including in this ■odel a ■ech,niu 
to deec~1bt 1he Nl~tJ~ of :. 'Hi"ticular· 
strategy. · ' V · • •• 
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1.4 A Oeecription of the Experi..,,t 

1.4.l Exp..-inntal O.aign and Con•trainta 

. . 

I.Ii th the aid of Or. Jeroite Kaesiref", I Hlected a caH hietory fro■ 

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

six doctor• Mho participated in the •xperinnt wae given the fol lowing 

inetruct ionea 

1. You will be preaented with a can, initialt.y 
~:!':fJi~h.tne.-,.. ~--~~f.f ~~~lnte o.f 

2. You wll I take ~ pr~a~r,t H inet~ of .thie 
~tient with .the foJJ~i"J;.~~~J~ 

A) Or •. aca,air.,- wLIL ~t~ .... r~t'Vrll!"'l,t•. 
the patient in giving an....,.• to your 
quesJ i im, __ • .. J n•~-. ;; M:,H l,U an,,,wr__ ~ 
quea Hon' you attt aboc.a't ··tr. pa tl en l· .. . 
froa the point of view of a Hdical Hrl.QO 
who know••• IIUCh •• can be known abiKlt · · 
the ltffical hi1.tqr~ ~.f,Jht .. ,~~J~t~: 

: , .. · _.: •·. . .... ,; ,•,r •.· 
8) The queatJ~!',,.W~·•~·,hR\l!d)~t"••·' 

epecific" a,"'poie1bHt,' ulUng 'tor epeciflc 

!~!:0 to:~~!.~:~pffi~'~• ·1n 
the paat?• wi 11 not be an-,.ect . 

. C> ~en wc,u ~Jk; ~-~•.t:Jo,L~ ~,1$!'pro~lde 
a r,ason for"' Hk Ing· l l/ -~ ;'. ·: " ~ · 

0) You are to tell whet you learned fro■ 
the aneuer to the quettion. You ehould alto 
report 8nV hypotheNS you Ire coneldering. 

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

The entire dialogue was recorded and tran,crl~~- Of the 1hc doctor, 

who participated in the e,cperi ■ent, four- were renal Fellow• at the NEMC, 

one wa1 a gaetroenterologiet and one a car-diologiet alaofr-011 the l'EMC. 

1.4.2 Cr l terla for Case Selection 

A nu■ber- of con1ideratlon1 were diecu11ed in the 1electlon of a ca•• 

to be UHd. An lapor_tant fact not directiy cOMected to the experlHnt 

Itself wa1 that the caee be centered on a renal probl ... Thia wa1 deeaed 

neceHary becaun Dr. · IC11•lrer, who would be anewerlno the que1tlon1 In 

the exper-i ■ent i1 a renal 1peciall1t and Indicated that he felt ■01t 

co■fortable in thie area. 

The criteria that did diree·tly b•er on the experinnt wares 

1. The case choeen •hou.l d ba °"' that • r,toc;tor 
■ ight "'· In t.he ev..-~-~• of' hit cl lnlcal 
practlce in ~ .,..itil_,-'..,;f.b,a c:a-. .~l~Lnot 
be a •trick• caee Involving a vary__,,.. di•••••• 

2. The case ahou Id be norN I In the HnH that the 
clinical prHen~atipn ~-'°'h,toru. ~.Id .,._both 
1ugg11tive and conehtent with the flnal diagno1i1. 
No effort was Md•• ~v,r. to f ind,.'9 •e, .. 11.c• 
case for a part'icular dheate. 'Both aepecte were 
i ■portant because the experiaent wae deeigned to 
capture data about •etanctard• prt1entatlon1 rather 
than being a teat of diagno1tlc 1kill. 

3. The cate should be rich in hletory with enough 
data available about the Hdical history to provoke 
con1ideration of a nu■ber of po11ible dlagno■tic 
option■• It wa1 felt that the caee ehould contain 



an elHent of chronic disease as wel I as an acute 
presentation in that we withed to•• if diff•rent 
IPPl"9'C~, •• ,ijf.«:l}or. ~.tte.Jwo, dJff,r~t c,,t..-J•• 
or wMt •ffect ri fNla otf the"' othiilt•. ' . . . 

1.4.3 The Can 
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The case that was finally chosen. wae ooe of a 57. Yffr' old i.aoun who 

presents at the hospital with the chief coaplaint• of nausea, voaiting, 

abdo■ inal pain and frequency of. urination. The P8.ti8f1~ ~ a hi story of a 

previous hospitalization for kim,ey. eto,,e r~,L~ •· hoapi taH%atJon for 
. . . . ' . .. -·~ --·~ . '\ . ., •. 

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

the doctor• felt that the pati!nt'• fl~,inp~ wer•, .• ~.,J~ .a ~ined 

etiology. The di""°Jit ■ade then and .. litttd an t"9 di1charp •~Y wa.11 
' ' . ,. • • ~ ,, ' ' l 

1. Acute pyelonephritis (APN) 
2. Chronic renal dlnaH (CRO) 

e i thef". a) Chr!l".'t I c p~J o,,eptr I t I • .· tCPN) 
or b) · ~tl1i'MPhr iti I . 

or both t~tt,er •.. ·. 
3. Chronic renal fa:l lure (tRFJ 
4. l'fetabol ic' k}ddli:._ ~y' to· tRF:. :. 
s. Aii81• nconctarc,· 10· ..,., n' 1011c· ti:1d 

, dif'icl•ncy. · · •:: 

Each doctor we, told at the start tttat the paHent:ua, tieing 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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CHAPTER 2 

TI£ ANALYSIS fF PRESENT IWESS 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 wa, 

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

this ta1k. The kernel of the analy1i1 wu the aHignaent of a ,et of qoale 

and 11ethoc:ts to each queet ion. The etrategln uNd b\l the doctor were then 

epecified through the goal-etructure for each quntion and the 

relationship■ aong the goal• for different que1tion1. 

The ••Jor part of this chapter con1l1tl of the analysis of one of the 

protocols. The anaiyeis con1i1t1 of two cCN1pOMnt1 - a for■al and an 

infor11a1 one. The for11al cOMponent apecifie1 (a.ong other thing1) the 

goals and .. thoda for each question and the relationlhip of the goals to 

the current strategw of the doctor. The inforul co11ponent ie a co■■entary 

that seeks to explain in greater detail the Ndlcal fact, that the doctor 
' 

used. It atteapts to provide a reader whoae background in .. diclne 1 • 

li11ited insight into the interpretation 11ade b\l the doctor of the data that 

was presented. 

In analyzing the protocols it was felt that it was iaportant to try to 

maintain a, ulde a perspective as possible. By this I mean that the broad 

out I ines and overal t patterns of queetioning were kept in ■ ind as wel I ae 

the specific detal 11 of each question. One intereetlng (but not 

uneMpected) dlac:overy was the tendency of the doctor• to dlgre11 fro• a 
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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 and then to reeu■e 

the pri.ncipal I ir,e again. l,lhi le e~up1,, of claHi(?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!'e• bUt prag■atic. 
' . . ,• _. ·. 

There was coneiderable ju111ping around Hong different •~-~II• of 9oncern, 
' ' , ... :., . ,,._-· 

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

questions were asked. (One doctor atked the exact ,ae que1tion at three 
. ., .. . ':. ~-.: . 

different ti ■•• in the interview.) 

al 10 a,ked. One hypotheai I t.,_t wae considered .WI• tha.t •-~ of the 
' ' . ' . ' . ~ 

queetlone were .asked 1i ■ply to give the .doctor ti• ,,to tt,,,lnk of a better 
- ,,, .. 

one. 

2.1 For■al Annotation Sche■e 

The fol lowing ie a deecrlption of the cp.llP()ne,,~, of the for••' 

annotation 1che■ea 

A. Que1tiop -A verbatu■ reproduction of the queation. 

asked by the doctor. 

B. Data R1e1tep -~ 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. 



2l Secondary goa I• - Many of. t_he question, aektd b\, 

the doctor, where noncom■ it~at •. Fpr e,caaple,,1101t,of 
• - ; • ,' ·,'.'c .J° ,' ':., ',,'.. ~)L _'. •· ,; \ ,.-,. • 

the doctors aeked "IJhat were the.v,atue, 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 pauoffa that could be obtained fro■ 

a question. It ls, of courH, iapo11lble to be certain 

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

e,ca■ ination, uny 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• - A11ociated with each goal i1 th~ uthod 

used to obtain the goal. The Nthoda can be dirpct 

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

la a1ked for. In an indirect Nthod the prniH of I rule 

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

evidence la aeked for. 
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o. Expectation - If the doct~ had 80INt expectation of 

what an...- .he. would get to a que•tion, U NH not~ . theN 

expectation, C .... CI ... i li ad ••. etrq~· '11aderit.! weak or 

unconi tted. 

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

to the que1t ton, 

F. Reau It - To what e>etent wa, the pri..,.v pat Mti•fied • 
. -...'' 

To what e,ctent were the ueondry .,.·;, aatl1fied. 

G. Possibifitieti list (PLIS) - The Pl.IS (a list of 

hypothe1eaJ ii a reprenntation of the doctor•, 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 
/,• ..... ..:°'; 

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

part in taru of the final diagnostic conclusions 
"'.\-.:t,-': 

the doctor •ak••· The possibilitiff li1t i1 divided into 
, :: ,\.-• ~. <' •,;-r 1 ',. 

•i>c part1s CCJEIRMEO, SATISFIED, Ltmv; POSSIIL.E, LN..IKEL.V 
_ ~ .. : :_~ ~ • .. ,_ . · ';;:-:,1_ :">f~ tS- rt -- CJ::::.-_":~:--:,'· 

and Al.LEO-WT. ihe first ttypothnla on the LJKQ.\"'fTet it 
':: Ji- ; :·;t·, ;-._f. _; ~ 

cal led the principal diaean hypothe1i1 (Pllf). 

H. Doctor's Cowntaru - Any reaeon1 or e,cpfanaiion 
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 hoepltal her coaplaints were nlUNA, voaltlng, abdolllnal pain and 
f requencu of w lna.t I CH:\• 

Ini t ifl P;;91•lbil i tl•• bi•t -
Conf ir .. da None 

S.tief ied I None 

Llkelu I Acu-te pyelonephritis {APN) • P0H 
Acute lower urinary tract infection (ALUTI) 

Poeeible1 Chronic renal disease (CAD) 
Chronic renal failure <CRF> 
Acute GI dlnau 
Chronic GI diaease 

Uni ikelya None 

Ru I ed-ou h None 

lni tial Co111■eotaru - The initial prenntation is a eat of findings that, 

even before interpretation, has a fairly coiaple,c structure. The eyapto•• 

of nausea and voaiting are specifically GI but cOIIIIOnly 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 sys te■ wh i I e frequency of ur l natl on i • a very spec l fl c 

urological syi1pto11t. Acute lower urinary tract Infection is a reasonable 

initial hypothesis, it i1 actl-vated by the urinaru frequency. In 

addition, wo111en are twice ae likely to get one u Mn. ALUTI by itself i ■ 

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 di•~aae i1 a eub1■ t of related finding• of the di••••• 

that 11 viewed 11 • dl1tlnct cllnlcal unit), It It a btU•r hypothe•l• and 
. ~ . ' ' ' ' ' ·' 

·cou I d e,cp I a In a I I of the kno14 •~MP to■s i f the fo J l,~)f i ng : ar-, t,:u,• a 

1. lheabdoalnal pain ie abdQ■lnal flank paln 
"" "• ~ i, ' 

2. The onset of the ay■pto•• wae eudden. 

3. The duration of the ~t.-. had be~ fairly 

1hort. 

4. There were syeteaic unffHtatlon1 of tnfection. 

Another factor that the doctor must take into consideration is the 

length of the ho1pi tat lzatfon. Norut ty, uneOIIPI lca1ed acute 

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

The patient was hosp i ta I i zed for a period of thrn a.aeek1. 'however. Thi• 

would ■ake the doctor suspect that either the lllneaa wa, very severe, 

resistant to antibiotic therapy or that tt\4a'pat1eftt had 110re proble■e, 

epec if I ca 11 y, aou chronic condition~ Thcn;· H it rea1on.-,t • for the 

doctor to h1Jpotheeize II po11ible a chronic renal dilf••~ that le being 

co111pl icated by an acute urinary tract infection. It le a fact that un.., . .; . 

chronic renal diseases ■aka a patient ■ore eueceptible to urinary tract 

Infection. In addition, certain chronif renal di•••••• can. lead to chronic 
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renal failure for which naueea ind voaltlng ire ley eyapt0111. At thl1 

point the doctor can not rule out the poetibl I itw that. he f ~ not looking at 

a renal probf• but a GI probla or a eollblnid reMI Ind GI probl••• 

-----------·-------------------.----.. ----·-----,-------------·-----------------
Quest ion l - Hou long has she had· the nauHa anct vc,ai ting? 

Data Regueited - Ot.ration of the nau• ll'td vOllitlng. 

Goal ■ 
Priiiru - Di.-lainate Acu~• v1. Chrenlc :lJI~. IIIPII 

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

Seeoncteru - t. Conflr■ ,vilpto■ ti----..ratlon .......,t •of APN 

r.1=~~:=ii;r,t;1·:·~·~--t• -t• 
.Conflr■ APN protet- ··1. q, ,.·. , lid · 
APN l\!E!I ·to C..f .Ira . • . 

·
2

• r::~1ca,c::r1f:;~~·-:'-":ct~f. Ntf)Orted 
■ul'S)tCMtl•NYeN, ..,.t•t.,.. ¥G1tltif11 ._, cau.. dehyclrat ion, 
alk1lo1,i1. 

Methods - Pa lndlrecta The duration of the nauaea & Yoa.i1:lng 
1 ■~~ti we-EwJ~«,· ~;-..--.i-,e~, •-II lf19••• Sls Dfrect. · · ··· · .. · . · · 
S21 ht<tir~ta The ..-•~-i~, o~? ~ .. ._,.., 11 "P'il u~ . 
1 .. A-Sugge1tive-Maaaure:.::Of the tlkellhiod .of dehydration 
and/or .. alkaloei •· ·'" .· '.. ,':: . . 

EMpectat ion - '1octerate : Leas than 2 weeke. 
S:trang. . , L•H tn,n 3 ...._,., 

Answ1r - .Sha had the. nau•• • "14»1i tlftl. for· ,t~..- .,.. ~•.-• COll.ing into 
the hoapi tal. · · 

Reau It - Ps Partially satief ied 
Sla S.ti1Hed_ ., 
S21 Part1al ly satiafied 

~ - Unchanged 

Doctor's Collpentaru - The reaeon for the first qunflon 11 to get a tlN 
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course as far as the patient's i.I lnese i.s concerne,d. 

Commentary - The atratew cho11n b\il the doctor reflect, hh cteehlon to 

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

a method for achieving the goal he uses a fleuri1ti'c dndirect uthod) which 

says that the fiH duration of the 9\lmpt0111 ie a good indication of the 

"acuteness" of the i I lne11. The sympto■atlc 'duration (of' the nau,ea and 

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

underlying chronic procesa: for thi"a reason the prl ■ary goal le only 

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

choae . to aak about the durat I on of the nauHa lind ~o■ 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 1yaiptQ111. J,._._~a)nd' vo■ lting get I inked 

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

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

i mpor tan t reason for choos I ng tt'I i s f\lllP tom i s that by i t HI f, nausea and 

vom i ting i • a ,er I au, condition if it ha occurred for an extended per I od 

of time. Thia relates to the secondary goal of e,cploring the need to treat 

such clinical condition, as dehydration (with reaulting loH of renal 

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

alkalosle that can result from an extend«I period of naueea and voaiting. 

There can be no doubt that the doctor was allf() think,lng of whttttJer the 

symptomatic duration i1 consistent with hie principal dlaeaee hypothe1i1. 

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

caee-bui lding. Thie strategy ie invoked when the doctc;,r wiehe1 to confir• 

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

description of caee-bui I ding and its variant..> T!1• ;particular variant of 

caa,-bul ldlng the doctor le ualng requlree deter~ln!og if 
1 
the pro\gtl'f>• of 

the principal disease hypotheeie utche• the p.a.tient•• fJndJl'.l9,J. (A 

di eease protot~ consists of the aigne a.nci. 1y111pto.e that .. a doctor MOUid 

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

acco•p J I sheet bM utt i ng up ae eupgoa J • thf ,confl rut lOf.l o.f ■ac:h COMJ10nent 

of the di•eau prototype. For the hijpothalit o'.,,iAPN t• "181.•tr• le the 

fol lOMing, 

---------------------------------------------------------------------------
Question 2 ... Old th9 nausea and vomiting begin.~fore the f~equencu or did 
the nau.e.ea and v011ltlng oc~ur after tM .. "fr-•~v., ... OC,f:,llfr•d, f~ uveral days? · · · · · : · · ·. •. ·· · · · · ·· · · · · 

Data Requested - Sequence and relationst,ip o'f syaptoa devetop■ent. 

Gs?.!!! 
Pri11aru - mscr.i•inate GI etiology of ayapt0111 fr~• 

,..n,t · etiology subpoal tb Ex111ow-, oi-gari-ev•t•• 
of d1Nlae origin. 



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

1¥f)aell ~·'.· ~." .. /cto .. •~l.rwtiP,!,f~~ .•• iijr,~ .. ·.·· .• t°\ t,.,--P.\l~O;~f,,.~~•fflV.· ;:,~ ... A,,r:,.,.,.-o otype 
APN 1ubqoa I to Caae-bu a . . ; i,-, 1 •. ~ 
Conf Ir• APN. 

Mtthodt - Pa lndirect1 Charact~rize ·the ti•• ~~ o·f 
■yatP,tOII ct.tvel~t. 
Sli Olr.~J •.... 

• ·- ' ; -... ~- 'i" . • i, ·, ,. , 

E><pectat Ion - Strong: The nausea and vo■ rtlng ancj•· the 
fr~~, ,(l9Cut~•~ ~Mbln, ,. t~, ..._,~f,, . 1 · 
each other._.,.. ·.· _· ... ,., -, .. ,,, ... ,.~. ·" 
Moderates The frequency ·prececfecl 'the 
nausea and vo■ itlng by a few daV• or 
_bOt~~~~f•-~~ ;: 

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

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

~ - Un I i ke I \I : Acute GI dheaH 
ChronJc... ~ ~i ....._, 
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Q2c.S~'I ~9'!$ft:14,,,- Th,.,r-..o,t t.QJ". V..t. auuUon ;.,__ ~,,trM t~ _rt.~•ine 
wheliJ;;i,.7¥&.riu..i and voaltin;''ri: the pr~ problN, '•trvlni tr~ which 
c••• fir1t ,nduhi.«;b '•-~~,~~~- ,_ 

Co111111entaru - Thi I que1tion i I very COMP1e,c in te"rn :'«ii the'kf1'1d of 
. .' ' · ';. , l -~ •:; ,·"l." .f .,_.. ;'., ·: ;. ._ .-. ..'.-1 ..-,, ·i :· '. . : . . ;::.: 

informa·tion that could have been olftained: The '•doctor ■ight ha\'e been 

given •q different an, .. .,..: each one of wl\Tchwould ~-- I drff .. ~nt 

interprelation .. The doctor''• prlaary ~~,f~e, howe~~,, ie ::tc( 

determine the etiology of I COIIPflt>C o'f ~,J,i't• fic~1('1ftererif organ 
syete■s. The f ir1t 1tep toward1 achieving thia goaf "ft to deterii'ine which 

organ eyeteti i 9 reaporiefb;fe. , lrr or~' to ~,.;t \hi• 1 irito' w~t~ff ·. 
< C ~. >., > • •~: ,I > :.'.. • ' 



nausea and vo■ ltlng had preceded the freqµencw by !lal\\l d,ve. 
, ' ' .. :~, ;';'; 1 : ; . . . . . • 

2. The origin waa the GI 1y1tu (fr, infection) 
• ' . I ·,-·.,, •,• 

3. There wH a chronic renal di.._, littdfttav«.1oped 
Into chronic renal failure Ind pr ecWf'W tt#' 
ur_lnar_y tr_act lnfec~ICK.'.• 

, 11. · ~. • ,- . ' 

4. The ur"i1tir\l' tract lhflh:t1i>ft ·~ t:,y. the 
deacendi,n_g (blood-borne) .rout~.· · ·· · · ·· 

J "<; "· . ,,·" . ' . ' 
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The h\H)otheai • of i~f pi-ottf•n''wt'"cle(,etOp in two different 

organ •Us-teas at ·lltiOtit tM nu •tiN ',i'a •fldfi'CdMV&fed wry rl~y:a,y ■oet 

doc tor I. Doc tor I Ute the PC inc j p I. of' ,_,,I_ ;11~ ~:, +: I "I' . 

e,cplanatione for findings. Thie pri~ip_l•t:-f¥ ~~t. t~_ ,l~I••~ ... 
, ', . ,. .. . ,._•'. ·. . . - -· ' 

e,cplanation should be con1idered••1,tjt~e 1r1Mbt'• co'pte,c explanation. 

Cle11-fw, •· 'eet Of .lnd1pehft11t <unrw,t•tw.t>~~'~*~:~:'~~,r"7lat 
. , . ' .. -~ . '••· ... '. - .- . ., .~ . . ' 

e,cplan.t ion. The doctor· ctld 'riot --n-·10 tfea- tf\a1t :ttiif'h.,..1' anct·· 

vo■ i ting had. be.e.n I chronic .c~I tion _fqr ~v,.,-~1.Jlctf\tha _(er :~r,>~t·• If 
""'·'' ·• , ' " ·~ 

thi • had be~ t{1e, ~ .... he pr:~~111,>wo~ld ~~t'' ~t~ f:,\Jth~t G,, •1111,t.• •• 

tht!!. cai.,se of both 1ympt011s. The fac:>~ _thi!,t,~~-.,°"~t ,,.~~ ~-.' 1, .. m, r.~~t011• 

was 1i11ul taneous ie con~.i_ste~t wl_,!h his .:Pri_~i,P,:•~ ~•~~• ~~~•,i• but 

does no_t co11,pletely rule-out a .GI etlol~ •. 
.. . .. . . . .. . : ;· . \ 

---------------------------------------------------------------------------., 

~~••~~~a? Along wl th ~he freq4,ie~c~ >'8•.!9t,here1,~_~ni_,"'fl on ~-i:ra~ion, 

Data Aeguetted - Prw•encl of dyeuria Ob'eerwc:t by ttw patient. 



-Goal• 
Pri"'uru - Confirm principal-part& Bladder lrrftaUon of 

APN prototy~ f!$99II !~~,t~f,i~•;.f!'"Ot9~W..b..,. 

Methods - P1 Direct& Oysurla •ti~rlN--F~JJt~~i~~or 
· Bladder Irritation. · ··•. · · ·" 

E,cpectation - Str~ng I Oyturla present •. 
' t-.;, ·. ,. '. ,.: ' . : 

Answer - Yes, the did coMplain of so•• burntng_~ ~1na•lon. 

Result - Pi Satl1fied 

PLIS - Confiruds Bladder irritation (of APN> 
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C0111untaru .:. T"- prototype for bl'f.d• lrrJtftl~llr,fl"'8tior, .fPecl flee 
•• ; • •. • • - • • - - < ·"" ·~ ':-" ~ • •• , ; 

epec if I•• freqoency or urgencsf and d\i¥l'a: S f!'lCJ '(~.:fot~'WW it .I I ready 
•. : ' ' ► - ·, ,• - -~ •. · .. ' ','. '. 

known, the doctor aeks for what now can be considered PCIH facie evidence 

for a b I adder t rr I tll tr6n : :, :• the preiente of dyeuf i a. · The ~ f • .;.;w 
clearly foc:uelng on the prlnclpat ctt1ea .. ·h\,pot11e1Ts and 't't atte•~ting to 

confir• it by conflMting each prlnctp1i-pli"t~ 
' .· ' .·· . . ,, : ·,. ' ---------------------------------·---------------·----~-----------------------------

Question 4 - Had the oarrt,d or lost weight during tflat 3 WNk lnteval? 

Data 'AkYestd .. A■ount of weight-lo•• Oi" wffaht--daln.· 

Goats 
f5ri'iiru - Pl: E,cplore the se.verl ty of !he i I !nef.•• 
. . . .... , P2t ConHr•"i ~iouttg reportd. f'mdlng1 ... Meek 

period_of nauaea and voaiting. 

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

Methods - Pl: Indirect: Height-1011 J,•~-¾,•ti!~•-i\e•eure-Of 
Severi ty. · · .. '• · · · · · · 

~t~~~~ i :::T='r!p!;~1,,.tef¾~ !.!J,.}i~i~!:, ~or 
to nauMa _and vo•i ting. . .. . ... 
Sla Indirects No Melght-:-lo•.• J•-NgaHvt.~~idence-For 



Acute GI proble■• 

E,cpectatlon - 'flod1i-ate1 · Wefght-1011 S- --¼6 fbt • 
. stro,,g. 1 AN. ~lgttt-1,0,,. 
'U.ak I SfiQhf we1at,t-galn •. _ 
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Answer .. She loet 18 Iba. of welSJ!tt. Ir, tt,, '"° ~•.tlefore ldlli••ion. 

Reeul t - Pl,_ P,rtial IV eatiefied. 
P21 Sit I tf led.'' · 
S11 Partial IU a1tl1fled. 

PLIS - Unchanged. 

Doctor'• COMNntaru - That l1 to••••••• if you will the uverlty of the 

~~~;,~. !fttr;:·-~.1,l~::-:.~:~ffl'an~·Jl:~a!!;.-~~t~~-
IJh•reas ui th t~J•J, .. wel_~~~l~•~-JIMl~,_-tr01,tha:-~l.•t~• ••~tor,y, 
that •••• that .,,., ·1,ene~ar•~ · · · · · · •. · · · v, · 

C911119ntaru - There art two point, Qf tnt~••t .~t .tbl.• qu•ttlon. The 
• • ' , ·,, - "< • ·:: • ' ,, • .: 'J' .. ' • ~ • ' • • ,, 

fir1t it that IJ t• tM fir•t.J••~l,,.in the p,:,~•~' -¥·l'f of a ~ltlple 

prlaarw goal. 

focus hae l••edlate~.\I ~h.i tt,d aw.~ frqll!I ,t;ttt-,tlUi lt,UllQ for.. the principal 

dieeaH hVg~ttle1i1. It, i1, l.n fact,.)not:•~h~ ,,,lhl,t~· aw~ ~~ 

broadening of t~_focu, to incl1i,1de aQat~, ,~t,J~I th•_.,..ti-'Ai't 
. ' •."". ·- '~··•·· . ·- .... 

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

the a4fflci•."PV of the pr.lnc:lp.a.L,cti .. •M -t~1,1.«- ~.e,cpfWtlon for 
,: . .. ·.' ->:,··~ " -. ,{ . : __ ~' ;-t 

th• findin,e). In developing quettlon. to bk, the doctor ••wav• ha•• Nt 

0 f goa I S that he MOU I d I i ke to ••tr•fy. :. Aaong i.,._; .:,.~, 
1. 'Arri've at a ·••tl1factory dijgi,oei1 ,: 

2 .. AHtH the ne•d for f--.i.(t .t~-:t.-nt 
3. Gather 1uffic;te,:1t info,.;..,f~~ ta·.•afn 

fOi"IIUlatlng • therapeutic pfan. .. . . 



4. Develop a prognotll f~ :ffie' :~tt•nt~ 
~,,. ' ~::;.· ; ; ;\ -~ (;· >. :·· -,;.:_ • , ~ 

s~ Oeter•ine what hrther lnforuflo,, '~,' 
to be gather~ II PWl,Of J~,~t 
ptan 'fdr the" t,i\1ent. ,, · · · · · •.•• · 
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In the earty 1tagee of the Interview. when' lioat ~f t,.;. goafs have not yet 

been eathf i_,; a good 1trategU l1'·tr'~ to a.vet op ·queet1oi,1' that •ight 

1ati1fy a, •any of theH goal, H po11ible. 

In the preHnt cat•~ whl ,. ,aver I fb';~1, ilot tpeet'fical ly • prt:of the 

prototype for APN, · the doctor his a 'fail' ly good ldef)rl the. r'""~ }bat can 

be e,cpected. Clearly. a weight-losa of 38 lb1 or aore would Nke hi ■ 

eutp•ct a Hrf ou'a gaatrolntHtlnal prob In.:' l'f ahol;ald 't',e ntrtwd that, In 
. "., ,-,r· , . ,,,; ff. ·•,::r,: Q , r~" l;.>1 --~ ,. ' , 

generll, tKe aaount ol weight-toss f I a good '1ncflcafor of how acutely 111 

the patient 11. 

The queatlon also 98f"YH ai I check on'the degrn of nauaea and 

YOMI t Ing. The; doctor could havtt aek~d another attt of ~eti~na I~ order to 

characterize the degree of nau••· and voai'iting. The Tnfor ... tlon about 

weight-foll, ho'4ever. is 1ufficient tb lndlcate I ,.;., that la conelatent 

with the reporttd t1 .. durltlon 11\d a1,o wittt' \l\j p.-l~lpai df •••• 

hypotheeh. 

--~--~---------------------~-~---~-----------------~-----: _______________ _ 
Question S - Uae lh• f•brlte or haY1;ng etll nu ...._,,~. during the thrn 
ueek lnterva.l betwettn the tla, of ttw. qM,tt,.~-f • ~llUIIDtqat,,ancl. t~. ~i• or · r,r•••ntatr on to""fhe' ho-,,1 tat? · '""i, , , · '> ,~ .. ,_, , · · 

Oa ta Requee ted .;. Pr•Hnce Of f•~•r or ch ill a. 

Goals 



PrlMaru - Confir• pri~l~I"."~~: Su,tt .. Jc~ Di~s:•f ~tive 
Infection of APN prototype tytijpat to Confir■ 
protpt~ APN. 
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Methods - P1 Ind'lr-.cfi !=ever or cll1Jl~J•l,,tr'q~ting-Evldence-For-
Active Infection. · .. ,, ·· · · · ·• 

E,cpectation - ~ra_teJ Fever or chill• preaent. 

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

R'eault - P: Satiefled 

PLJS - Satl1flld1. A_~tht inf_ect!on._(oJ, APN). ~, 

D9ptor'1,C91t:;llfY - .I n trying to.~tttbJ I,_., .-t~,;or nol ttti•. l• an 
t n'f ect I oue· · · 1e-a11. · · · · , · ·· · • 

prototype as hi~;- p,:1.,-\I go~I. An ~~,~H•I J•ft.~~•-JP,f... ~ 1 ii ,~~t It 

produces ayatHic findings anociated wl th an active in,fecJ,I.~ ,f'JCh •• 
~ ;; • _t • • • 

fever or chi lte. Thia it norHI IY,~! ~~ ~~, f9" ~:,~~~•,-~inary 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 -,-~l;ll. ... • t:»tt. I 
< i • < -, • h • ~ . , 

eerloua cc:mdl ti~ In a,:i ol_~r p~reonJ f it t'-J -.,.,,!• ~m:,.anv ,J"th of 

time. It 1, quite po11lbl• t•• .ti.IQ oc--lng .. ;"l-•Hoo Jn 
• • '' • - • \. ' • • \ .: ~.: < ~-:. ' " • •• • • • • • .,. 1 • 

confir■ lng each principal-part of the diNaH prototype• the apr., 1.,-lou• 

and potent I al Iv health-_ <or I lfe ... ) thre@~,r,log ~tOIJtlr".• ••ed abOUt 

first. This ~ld_t,md to thou t~t .•v.,,Jn-,~l.-.t!~1~--~he 
. ,, ' ,• -- .: . _· '"'Y ;·_ ~· -,:. - ,, - ) ; .,", • :· ,. . ' . ; . 

funda111entat concern of the dOc:tor ia foc111~:~ tfi41-~H-titt•~ Qf,jhe 

patient. Thi1 kind of subtle (but ~•tr8iJ,1) .,,~~•,J
1
~f! :cti.lce wl !' 

probab I y have to be e■beded into a pr•~t .. 11. I~• progr ... fc»r I t tol'• 
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acceptable .to the ■edical profession. 

-------------------------------------------------------.-.-------------------
Queet,ion 6 - ~long with the ~•uria anp: ~n, fr,~w,_.Mfr• there lflU 
epl tode1 of gro11 nuaturia where 1he puitd btAct or' dark urine? ·· 

Data Regue1t1d - Preaence of gro11 h1a1turia (Ob..,.vable by the patient>. 

Goals 
Pci•@cu - P: El i ■ inate a co11PUcati.on pf the POL(• APNh 

· Heaorrhaglc cuetltls. · , 

Secondaru - Sli. E1c,plore di•-aaes that .-•:,c•JJ~d ~ the POH1 
Obetruction, renal tumor~ renal calculi. 

Methods - P:/ Directs . ~• Qf gron.,ht~t\ri.f l•-fr:i-.,-E~ie
Evl~~~-A9'~~,f~rrha9lc; ,cw,\Ui~.,~. ·;,_, ;,: .•·· .• 
S11 I nctlrecti Gro•• huatU1"1a··t 1-SiJggeetl ve..;£v I dance-For 
Ob1tr1.4Ction. r8n!\f. ;cal.cull, 

E><pectation - Moderates No groH huaturia. 

Answer - NQ. 

Result - P: Sati1fied 
S1: Partially 11tl1fied. 

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

Commentary - There are a nuttber of poe1ible int1trRl"•t~tione of thi • 

question. l.lhile the foc1,1s is still Pf'1 the PQ,f itJ,- np.t coapletelW,.clear 

whether the pri11ary goal ie ~rt of ca .... t,ui l~j!19, or ■.1 i11dnati,on of .a 
~ ' • .,. , • •• - • - '· • • - < 

co11plication. The·reaeon that ell ■ in.atlon of ~th~ic ~J1•tJtl1 w•• 
chosen was that the doctor later told H that I I l-lhat he had in ■ ind. The 

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

absence of gro11 he■atur ia could be a co•ponent_ in the ·~octor' • protc,type 

for APN, however. As far as the Hcondary goal ie concerned, ur-lnar,u tract 

infection. le a co••on co•pl ication of diHHH •ud,1. u urinary tract 
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obetruct ion, renal tu.or or renal calculi. IJhi le there hat been no direct 
. 

evidence of theN conditlont, the finding of lbdollinel pain la euggeetlv• 

and the preeence of _g,-·oee huaturia ~d :•~~inlw h.~, actJ.,at~ then 
'· ,. ' ' " ' • •' I' . ; 

hypotheeee. 

------------------------------------------------------~---------~~~------~ 
Question 7 • Uere there any epieoctee of~ ur·1.,. __ 9r fout-.-Hlng· urine 
or change in the odor of her urine? · · · 

Oa ta Reaue1tet - ,.._•• of P\lur i a or fou1-... 1 flrtg · ur I ne. 

Goals . _ 
~u - Confir■ principat~partJ klM{~1~ l_rifJ_.-Uon 

of .APN prot~ype '1\98! to_~c,imt_l~ ftoti,~-- N'N. · 

Method• - Pa Indirect, Pvuria or foul,;,;-.,r·1ng' ur-·1• l•~ting
Evldence-For Kidney/bladder 1.!tfl .• tlon. 

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

Expectation .. Moderate, Pvuria or foul---1 I Ing urlne preeent. 

Answer - No. 

Reeult - Pa Not Satiefted. 

PLIS - Unchanged. 

C011t1Mtnt,ru - P\,uria it a kty elgn in the dlagno1l1 of a urinet11 tract 

infection. The fact that the patient did not report ob~vlng either 

pyuria or ite side effecte <the foul-eHll1ng ur-lnef ie not dieturbing, 

however, •• 1 t can be eaei ly overlooked by a p1llent~ The doctor wl 11 aak 

about. the P\juria again when· he etai-t1 atklng about: H1bor1tory f indlnga, If 

at that tlH no s,wurla II reported, th• diagnoeie of 'APN Might' be 1n ao•• 

.doubt. 

--------------------------------------------------------------------------
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Question 8 - IJae there any history of pain in on~ aide or the other, flank 
pahi tpecl.'f icaHy? · 

Data .Requested - Prffence of ftank pain • 

. Goals 
Priiiiiru - Confirm principal-part: Kidney inffaaation 

of APN prototype subgoal to Confk• prototype APN. 

Method• - Ps Indirects Flank pain.I1-Supporting-Evid1nce-
For Kidney lnflamation. 

EKpectation - Strongs Flank pain pr•lent. 

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

Result - P: Satlefied. 

eb.!§. - Satisfied, Acute pyelonephritie. 

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

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

symptoni in the dlagno1i1 of acute pyelonephritis. At this point in the 

protocol the doctor has finishing conflrmino the COMPOf\ent of the acute 

pyelonephritis prototype that refers to ,vmpto!llati,c t,J9tory. It i.J clear 

that while he feel• eatiafied that ahe l'tae 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 pr.a1ent I I lness concerning 
. ' ', '· . , 

physical examination finding• and laboratory reeults. It 11 then that 

signs 1uch as costovertebral-angle tendern~H, pyuria, white blood-cell 

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 flank pafn. And now I' 11 begin 
to queetion epeci flea I ly for ~l t,l'"'·'·~,,f I lolhat. ]':cl·:• •l•lng 
for at the prennt tiH. Now, I'd fik• to know whether--bifor-e th-iii 3 week 
epleode, before thie acute 11 lneu MNther In the put the hU ever. llad any 
epieode1 of • •l•H•r niat1.re? 

Data Requested - History of si ■ i lar past' episodes. 

Goals 
Priiiar-u - Confir-a principal-event: Acute flare-up(e) of 

urinary tract infect;A,, of ~ --fCIP'IM)ta;J.· 

iil"~i;°"~-:..;~,cPN 
Methods - P: Direct. 

EMpectation - Ueak1 Hietor-y of 1iailar paat epi1odee preeent. 

Answer - v,,., the has. 

Resu 1 t - P: Saft sf i ed. 

Co1111nentar-u - Thit que•tion ihdlcatet that a new· pftaee of the protocol hae 

been reached;,;/ tht i,atlenPa pa1t uaical'hiet;,..y. ·. T"9 f inclingt that the 

doctor has heard so far, white fairly convlncing 'evidence for an acute 

urinary tract Infection and acute pyet.itie, -.. ~ aleo euggeetive of an 

underlying cht'onlc Condition. The length ot'" the hoapital I zatlon, the 

duration of the eyaptoae and the H~trity of" the·-.~. and v011itlng (ae 

Indicated by the 18 pound weight loHl .-e al I ch,-, fn t~it dlrecHon. J t 
. --~ .... ., - . " . 

la only at thl1 point, however, that he It willing to epeclfy aore 
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precisely what chronic renal diseases Might, be pre .. nt and ~it hi•eel f 

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

i • another variant of caH-bui lding. The variant ,h~ ~lld,pefore wae 

appl !cable to acute dl1111es and ontw invol.vec:,I cpnfir,-•lna .th• di Ha•• 

prototype. In caee-bul ldlng for a chronic .di ,u .. ancKher .POIIPOllent IIU■ t 

also be confirined - the devalop111enta! •9,nado (S" ~tion 4.1 .• 2.1).. One 

com11on acenar Io for the deve I op111n t of CPN 1pec i f I•• that the patient 

eacperiencH a nuMber of epiaodee of KMte udn.,.y traq:t 11\'fection over • 

fairly long tiM period, Thi• i• ~eraUy f1Gt dUe to reinf-.ctlQf' .b.U new 

organie■e but du• rather to ac.ute fliirt~l.!P• of a long-atanding, chronic 

infection. It is entirely paaalble (and, also quite c0t111on) for the patient 

to eKperlence both unrelated epi1ode1 of acute infection or acute flare-up• 

C.of chronic baeteriurla) wlth®t ha~l~CPN.,: H i!.al-,po .. Jole,.for the 

patient to hava .another chroni.c inter-.tiU•l~ti .... •,~t:ahaply 

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

difficult di aeaaee to diagnosi a bas~ ,qn a., ~t lent'• .Q.rrent SUl'Ptc>lt• and 

require• knowing fact• about the patient'a•dical hl1tory, Thie 

conaideration leads to the ne,ct question, 

-----------------------------------------.---'!"!-----~~ ... --~·-------------------
01,1est ion 10 ~ Does she know that? Can she tel I N .,.,ettler •he's had one, 
two, thre•? Has she been hospitalized here before or 'efeewhere? 

Data Requested - History of previous hospitalizations. 

Goals 
Prfiiiiru - Confir• a body of rel i,able Ln;fprmation on the 

patient', past ■edlcal hletory it available. 



Second_.u - 1. Confir■ eiMHar past eplsodea were serious 
-,ough to require hoepi_tal_izatiart._ 
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Mf thoda - P: I ndirecta Paet _noepi tali.~•-~ion! _I ~~~iqef!.Q,-F'e>r 
-- . A-nHatYff l ty of ·.-el'flbte patiart"'fnfcrilettitt '(Mtp·ttal record1). 

P
Sl-a _.. lt,cui:::~ :;..~a

1
_e,t, ~IP

1 
__ ita1JZ,~,i~· :1.,~,~-i~-f;~,~-For 

. •~·• •.,. -ffQ' .. ,- ou•., ------ ·-~-- --- --- - - -- -
Ewpectat ion' - 11oder9tlis •~t lea"it one ·Jia•f ha9'ftal f%atlon. 

Answer - She ihn in ·fact_,,.. ,Mt;ft'j,t~-=11ef~e.· ln fact her first 
hoepi tal ization wa, for a ki~\I. ,tone. 

'-':. .,, - ; 

Result - P, Partially satisfied. 
51, Prt ia U\j '" i ffted. 

-e!J! - L:i1tety, CPN- "(wHh acu'te f,..._.,,:. -- · 
. _ PoH_1_bles .. ~:==:~;:--~~,-.: 

Other CJN . 
OF"•~liu-'1:PW _. -~.- ct'N t-

Unl ikelya Unretated -,,JIOdea of ~Tl 
· · · ,.. · · ~:· ':f •··, _,.. 1 : ': ~. r -25 "¢ • 

C01111trnta:v·~ ·The doctor t•arMCt 'tiio 1_.:rantcfaet,:'Ullh' ttit, ••tl'on. 

The flril ·i• that' n fndtied vn tto-,,rWHM ·•~'of ,11 ... t TM 
aeeond piece of dl1a~ that 'ihw' 'f1rWt tihp'I f9f1%'al1dtf .~, ftif"a,'kidne\, atone 

un free tnfON1at1on. Tti"h wa. tan ;et~ fW'ltit '~'hf~~ •• 

(Th• pf"i ■at11:'-COhcern: t,f ·ctfltt ~tor irf Jiat'tfti'ltii ..... tiWf'i'e 'to ne 1 f 

reliable inforution about the ~fiilt"'i'':plfil Mi&f' hi'ttbr'y ta 

avai I able., n. -.n...-r- he Obtiit'fecl, tiowriir',''whl re coiitlstenf with a 

chronlc ~I~ tract int•,c:~1~ ~,:f f~Ji!•n~Af~,~i Cerftin 

kinds of kidney •t~_e h:_aJ Jed ;n"f~.tJ~, e,t~f.t,. ~1' _fQr,"W, .,-9H"d. a 
, . . _, . . ''-~ ,. }., ' _, .. '· ~~-' '.., :::· .. :.... · .. "' -· . 

nucleus of bacteria ueociated with a urinary tract infection. 10~ 

stones In genera1,' tlowevef:'"'aYtp. },rflll,t.~c ~:))1)1.-,t')i:'havlfig:-further 
.. ·.. : ~{~ci[,;. ',_,, __ ~\;)..;m ~-·~':;-,-: ~ ;,, .. ,_.,:,··: ... 

urinary tract infection,. TheH lnfectiont In turn can cauu the forution 
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of new kictn,u etonee. The doctor_•,~ hypothuie 1,. ~hat ~ ;Patient uy 

now be having a rec1,.1rrencJt. of this Cijele. The linked l'.lpthe•l• of 

recurrence of ~idn•,¥: •.tone and acute_ u,:-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 
Pri'iiru - Conf ir■/EI i111lnat1 1cenar·10~«:-equi1H11 Cw••tent · 

lat,ralizatlon of prevlou1 kidney ,tone and current lt\cioJ11ln1I 
. pa In i-n ha_mn th9• I.. ~ '-~-- "t~._,.ktc;lAC"r#)Ot). l+ AUlll ... 

1ub ,L ~r Conf l r.11t I . :-e}; :t{"·r ' . ,, . :Cr: ., ~el . 
(+ iMtl' !ubgoafttf~ra/t'l~a=~-t~ 
(recurrence) -(+ MJtl) •· . . . . . . ,, ' . ' . ~ . -· . 

MetheS!! - f>i Oirecta E,cp,r_t wl tne1,. 

E,cpec:tation - Moderate, Left tide. 

Answer - She had had a kidney ttone 17 yeart before, Me don't know 
anything about that. Me don't k,t~ J.11\i~ •:1•.-~.-~• 
Result - P: No.t taJiffied. 

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

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

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 
, . ' .· ' . . :'}(', ·:-,: ~' < " t ·-

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

infor■at ion ■akee H very difficult to 'pursue even l f the ti ■e period had 

been shorter. The alternative hypothe~h o'f CPN i_e° ·,trengthened~ "'however 

in an indirect way. The doctor has now Htablithed a ~Hlble 
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precipitating event in the develop11ental acenario. t:PN requh'••• that there 

be a long-standing, chronic Infection of the kldfleV1tl. 'It la quite 

possible that the stone could have betn a-.,ociatad 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 year• ago. 

----------------------------------------------------------------~---------
Question 12 - And that stone wasn't analyzed? 

Data Reguested - Results of stone.analysis, 

Goals 
Pri'iiiary 

Methods 

- Pl: Conf lrai pr-ecipHaHng-event: inl t'l'al UTI ln 
CPN developnnt•f ·teemrlo !JAM•' to Cohf~ 
scenario CPN. . . 
P2: Confir• Kidney atone caueattiby'UTt. · 

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

E,cpectation - rtc:;derate: lhftction atone. 

Answer - I.le have no history of stone analyalt. 91w had alto bNn 
hospitalized 8 •onths. earlier. 

Result - P: Not satisfied. 

PLIS - Unchanged. 

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

tract infection (of CPN) started. If the kidne~ •~one i ■ of the type that 

results fr011 a preceding infection, he wpuld •••uaa that the patient 

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

I ikel ihood of CPN would be al ightlw higher. Soae free lnforuUon ua, 
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given to the doctor by tel I i,r,g hi• that. the haq a eAieod.e ei ■ i lar to the 

curr.ent epiaode for which 1he w~&hc,fPit~izet.LJaottl .. 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.le particular quHtlon was asked is becaute l.t J• clp1ely_rel•ttQ to the 

previous question In that f feat_ura of Jhe , ... fin~~~ (or event in_ thie 

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

derive aa wch lnfor■ation ae possible frOII '(Md about> th• finding or 

event that I I C\,lrrentJ11 unc;tw cOMJderJUon r1.th4pr.' l~ •~ange, th• 

eubject. • (See Section 3 •. 4 fot a dltQ~lon ,Qf5'J .. tJc etyle, > 

-------------.... -----------------------·:-t··~~-~-~~--~~~,--'T--~----------------
Clerical bridge- 01 At our hospltal? 

Ks No, at another hospital. 
0. And are ~• .ablt tp ;.,t tho• rec;:orda? 
IC's Yes. they are ••U1.Ql11.o J"a .orry 

I just found which ,feta. It Mal the 
left 1lde. . . 

D1 That was 17 y1ar1 .. ,gp?, 
Ks Ytl, that was 17 year, ago, 
01 8 110nth• ,eo. lbe _..a.,hoepJ t,,l.l_zed for 

a si ■ l lar epi aode? · · 
Ka That's correct 
D1 And do wt know Mhtttler ah•~ repal. 

function teat,, ;i.ilfi. CLtlturu and 
urlnaly1i a done 'at· that.,t Ille?. 

IC I So•• i nfor■at ion l • ava i I lb I• on ihat. 

Co11yntaru - The eacchange above need not i;>e, ~•vz.•ct: by. th• f.Qt•at·· •an• I 

have been uainQ, I ta PIM'.'POM it tiapJv to, .. ua:,i i.tl tM fraaewqrJ(. for th• 

ne,ct eet of substantive questions the doctor wi Ii asJr.,~ · For t~t r~on I 
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cal I It a cterlc:al bridge. 1t also gives the doctor a chance to think 

th Inge over before coul ting hlitHI f to a new line of que9tloning. The 

doctor does learn that the stone 17 years ago was or{' the r1tt aide. Thi• 

strengthens hie bel tef that the chrott1c uriiiary ;tract lnfect1on goes back 

at least that far. 
~. •. . . 

--------------------------------------------------------------------------
Cues t I on 13 - Uhat i I the ur I ne-cuHur1 ret,ortl 

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

Goals 
Prlii'aru - Pls Confirm principal-events k'ut'e flare-14» of 

urin~!"lil trac.t inf•~-~i~ :'Jf_, ~
1 

~v:9IJ?P9'!",,lal __ 
acanar l CJ sut>qoa I to ton ff r• ,cW,. to 'tf'H.' 
P2: Confir• principat-parta Chronic bacteriuria of 
CPN prototype •wtr ,o Conflrif pr-ot~o·type CPN 
~~I to Caee-bui Id CPN. ~fl J,? (:,nUr■ 

Methods - Pl: lndlrech Poetive 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 l_y sat_i1fi1d. 

PLIS - Unchanged. 

Doc tor's Com111entary - The reason I a11 asking for that specif i ca I I \I 
{although in. MOat patl'ents wlttt a ...,,r))fobt• Pf:f·t,w in•terieted 1n the 
overall renal function),_fir1t Is aga,!n _I•~ !i~i!_'P1 fora:pr•_~U11Pt,lve or 
sort of apeculat Ive diagnoeh of· 1~i't'f'•~f~ilt11"1ind· t a«>ui'd I Ike 
to fird thin.gs that are 111oet 1trongly suweetive. for tha_t pr •ak• that 
hypothesis enough. · •· · · · ·· · · · 
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C9•11•entaru - The doctor h~• returned to the I i1ne of qu,a1tionlng _th.at wae 
:. ,:, ,. , ',~ ... . ,~ 

etarted with Oue1t ion 9, In order to conf Ir■ the chronic UTI aeaoclated 

w i th CPN I t i I neceHary to a■c•!" ta In i f the cu I turea for pae t epl tode• 

grew 1igni flcant nuMber-1 of Meter la and thlt thi··tw;,."of'bltteria·Hported 

In· each epiaode WH tt. 1Ne. At thit point the dlctor. dOea not ye.t!know 
r ,r, ~ -' ',' .' • • ' , 

the kind of bacteria, thlt gr1N out in•t1itr:u,-t,-·cu1t~• clON for the 

preetmt epi IOde eo thh polnt ..,._t ._. chick~ 0 • fhll'. la Mt the crucial 

aapeat of. tbl,aiqnoei1, heAever. It •• quite pMailtt~ thlt ·the 
· · ,'.<11 , · • · 

bacter lur la of 8 aonth1 ago wa,,,,c:t:r•- (llw 0cuHor•.:tl)M .... itWI I••), but 

becauH of underlying CPN ahe uaa predlepoNd to reinfection t,v • new 

strain of bacteria. The eignlflcant aepect i1 t~ ep.leode of AUTI Itself. 

Note that the goal it partially 11tl1Htd tine• the culture report did not 
~ ', ? \ \ ,•a 

1tat1 whether the colony co1.111t wa, 1ignlflcant. 

--------------------------------------------------------------------------
Question 14 - Do we have a urlnaly1i1? At the ... tin I • looking to 
find out'whet.,_. or not there.,.,--.,.....,. rwl'tf<tw wHe. 

Data ReguNtec:t - IPreNnce of pyurta. 

;oa•• . 
riuru - Pla Confir■ principal-1vent1 Acute fl••~'-'P of 

urlMry{trac:t' itff«lt6" of ,R::w.v.-t.-hl . 
scenario, 
P21 Conf.iN prlnc,lpaJ_,..t, · ehranle blctef'Hrla of 
CPN protot~. 

Methods - Pla Indirects Pyuria h-Supportlng-Evldence-For 
- Acute flare-up (epl1ocfel of lffl, 0

'· · , ·· · 

P2a Indirects Pyurla h-8upportlno-Evldence-F~ 
C,,,.onlc ~••rH,rfa · · ''." ·. ·:: : - · · 

Expectation - Strongs Pvurta pr .. ent. 
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Anewer - VH, there wen ■any white cellt and red cell, preHnt In the 
urine. 

Rasul t - Ps Satiaf ied 

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

Oostor', kA!!ffl$1£M·- 1 knoi.i the't hlCI an,,cwtode N.~a-t, leHt bacteriuria, 
that •he' t got both a positive urine culture and whit• cetl • and that ehe' • 
got a l.11' l -W .t~,c t. \ nif•~tj oo wbidqae•Mllfbl.-,,.., tile: NuN of: .._. •• i eode 
8 months ago and which ■au be a si ■ i lar episode going on right now. I need 
to. know t~ othttc- .,pie~Aol inlorM!tdieo fn••--u. IICk; . I f'lilN,1to know 
what her renal function was 8 110nths ago Ind I need to know what her kidney 
,c-ray,, l·ook•. I ike,. --~hef .lbe,-,,hU'one·,ll•---• ,;flNt.:•9'illM"""~MMtMf'!,,OM 
kidney It working the other i1 not, what the kidneU• look like and whether 
thew ar, ecar,ed,,,,bt,i.vtrtfectlout dll.....-eo nc:ail, ~ ·, · ,n,1~ ::, 

Co••ntaru - Sufficient evidence (for thlt doctor) for a previoue epieode 

' of UTI (i.e. bacteriuria) consists of a poeittve urine.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, ho"'8ver, l1 that t~ two epi ■ode• are 

both acute ,ft.,.•"¥i!P• due to .UM ..... fchr•h:). mf•tiat. •«>ri .

alternatively. CPN predisposed herc:te> r•ifllf.eeti-eft,.,.•llltkJ atth- a dUierent 

organisM.) It la interesting to note that the doctor ~e-• eith..-~l to 

hear or ch~OHI to iw-or~ t1Y fact .:tfl4.t ;~u.;i ....... ~,'~ 8 aontha ago 
· .... : . 

<Thi I can onl:y. be inferad frOII the ~.Lt~: htt; .....,::rtO @ll•ent on It.). 

There are two posaible interpretation• of thia." '1~ '"fl~et i• that ■oae 

degree of heuturia is consia~nt with 1'1.tTJ,. J~ o.thltr,~anation I• that 

doctors tend not to notice certain reporteidJl,na(~ ~ they have a 

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

elgnificant In). 
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----------------------------------------------------------~---------------. ~ .,,_ , ~ 

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

Datf R.,esuHteg - R~port~~ va_lue _of t~e --~~~I func_tl_qn_, . 
· ·· · te1h ~ creatfnlna cf'arance, Btlf or NPN 

8 Months PTA. 

Goals 
Prfiiiry - Pl: Conflr• principal-events 0.vel'OJ:tllent of renal 

ln1ufficiancw (CRF) of CPN ~velopHntal ac;er,ario 

Ptag:~;·r~.c~r~~~p=~~~:~:'':~~a~~~ ·r.,:.I -~~ct Ion 
of CRF prototype· •UOc,011 ·. tt,· tdtfftr-. 'p;-'tltlt\ipe ·CRF 
1ubqoal ta C,aee-bul I,~ i?'f ,_,1

1 
-~~ Canfir, CRF~ 

Secondary - 1. E':'P, I ore th~ 11ver i ty _ of _ the i 11 neH~ 
· · 2. ·E,cptore ttie atao• of dM'f'opnnt of 'a' 

chronic di•••••• CPN. 
• I .:;•f 

Methodt - Pl1 Indirects_ Renal f~tiq,:t tHt -~c:r-aHd 
J s-Suppo,.tf ng..£vh:tence..f'or r'anat fliwfflcfincy. 
P2: Direct. · 
Sl: 'lndrrech Renal function "•t h-A-~1tl;ve..ft,a1ure--Of 
the ••verity of the illne••• 
$21 lndlrtth Otgre• of ·decrtat•·•:of ·r1nat-'funcHon 
indicated b" a ~•net fun~~l_on J~•t l•-~~!H!•~u1ur1..0f 
the ,tag, of devtlop111tnt of CPN, ·~ · · · · · · · 

E,cpectatlon - Strongs Renal functlon teth l~icat• 
nor■al renal f~tlon or '°" dl9r•• ~f 
renal lneufflelency. · · 

Answer - The N'N was S1. 

Result - P: Partially sati1fi1d. 
S1: ~artlally 1ati1fi1d. 
$21 Partlilly eatl1fi1d. 

PLIS - Unchanged 

Doctor's Com111entaru - That• s an old recor'd. l;lhat 1' learned fr011 that i • 
thft her ren~_I function was cl~J, to nor.-1,0.!\~I\I ,,),ptl11M, !11Ptir:ad. The 
nor•a t ~ goe1 up to eo•ewhert ar«>ul'\d' 45. Md· that wa, Mhan 1h1 wae 
acutely i 11. 
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Com11entaru - A chronic, degenerative renal diHaee such ae CPN can 

eventually reeul t in the 1011 of functioning 
0

renal ■ass cawing the f-oee of 

nor111al renal ~~tion. The fi11il ,t.'.ir(tne\fqtlop11entaFacan.:i12 of 
::- ' . . . . ' ' . ,. ·:~ 

CPN le advanced renal failure. 

It i • a I so true that •v•n with the I OH. 9f one. k tc:tmtu.. and ,th,e p.,.ti,f.l 
y • • • • . . • • 

degeneration of the re■alnr'ni::O,,., ren,al f~tl"f10J;aii~~"-8\" at about 

normal lev•••• The do,ctQL", h11 r.-1 lW ~,:)1411r,c(~~ ~li-,,Jtive evidence ae 

·to what etage of develop•ent· tht dina~e Might have r-eaeried in thie 

patient •. Therefore, it, lJ i1aportant to .. ~J ff,,reqti.a~ ~oetweerr the doctor'• 
. 1.:". . . ', .,. . 

goal and hie e,cpectation. If he had, found~out that the degree of lo•• of 

renal function wi•, if)d(~~tlve ql ~-~.:~~tf•i),'£p, hi'• prhtary goal 
. ~ . 

~ould have been 111,~• fullw 1atl•fi•~•, T~ -'"~,;~ ,~• ,~• however, I• 

not unexpec;ted -,d 11 consi1J1nf~ltb atf the ot~i-:··•~i~. . . . . . . - . .· . . ,- . . ,.. <' •. 

outdated and ie nOt:'■ally not ueed ar:tyMOre. That is .mat he -.at,t),y it 
. . ' ~ ,. •' . , ~ . ' ' ' .. 

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

episode superiapoaed on a chronic condition t~• ~c, ftllty tho lqe, of 

renal function. Thus the relatively low v,iue.of.tbe NPN ~tuld He• to 
' '.' - '~·. rr ' ' ; . " ·• . -

indicate that the kidneys were still Jvnc;tiooinQ:,J()o~f'·~r--1 and that the 
• :. ~ ~ • < ,: • • -· 

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

renal function. l.lhi le 17 ye~rs, ie r;19t that unusual lo the_progre,ei4)n of 
. ' •, ' ' ' ' 

,, • - • •• ' - • '. : > • ••~ ,·_ ' • • •• •' ! ¢. : ,-• ,' S •~ "> .. C O' 

CPN to end •tages ( i r:, fa~ t it •i gl,tfili'1:.,~ •u~t, · J.~r than than th i • 
" _, . . ... ' - ., - ._,, . '',, 

period) a shorter development period ie ■ore COM■on. 



Question 16 - And the lVP_? 

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

~ ' ' 

PTTiiiaru - Confirm principal-parh Scarred lt:idneyl of'.CPN. 
__ prototype,."EMa11. to .Con~ira.~otot_w,_.~ -Atll to 
. CiH-buitd' ttibgoal lo"ConflP■ t!PM.·, -. ' '. 

Secondaru - 1. E,cplore permanent itructural ·d-.iage· "to lc.idneye 
1v~o11 to r;,-p l or,, • t1.\u1 .. o_t .,Rs:- Lattw ~.-9tn . •wt. te• 
un r'Co.n1ideratfon Miff' ·'to E,cj,l'ore'livel of 
Or(l~r,/qrg.{) •w~t"' fMnCU9t'.'• ' ' ' ·, .. 

2. E,cpfore a· predtapo11'flotr·to PNr · urln-..\1 tract· 
obstruction. . . 

3;' !ti ■tnate;kteltley •te>M (r~r~it~ 

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

E,cpectation - Mocteratea Scarred kidn9V1, contracted kidney,. 
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Answer - The IVP wa1 not ,atiefactorv ~ to po~ infi,tration of the dye. 
l t wae repeated and th•l"e wae onru ■fntaJ · ..,,,.... • .-, ·■o•Uv· in tM- left 
urinary tract. No 1ign1 of stone or other abf'.'Or•Uti••• 

• ' ' . .•i.' ' .-. • -

Result - Pa Not ,atisfied. 
Sh Partl,alJy 11ti1fi1d. 
S21 Satitff~. 
53: ?•:ti•fi~d, 

~ - l)nl ikelya UrinJrW tract .,.~Jiqn 'J8:slllQntK• PTA>. 
Au1ed-outa ICidriey atone freci:irrence):·..-

atte111pt to characterize the 1tatu1 of the kidneya. ·-Aaong. the thing• that 

can be de_terMined (if tfle ?VP procedure iaiucc"efilff "ares 

1. The size and configuratlbii of 't~'kidneye. 
2, An esti ■ate of the level o,t r:-•ffLJu•~~t~ion~ 
3, The presence of grose abnorMIIlt•t ot~•t~•• 

•,._,,av , ',;,,•• :,.,•Jil• •'• " 
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··~'.: : 
4. ~hether there le obetruction or·not~ 

The doctor asked the queetion in a non--coailill ttal atyle. He did not ask .for 

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

know that he f• prllarlty 1.M•reattd T~~~-~)·tnt·:~},~,Vt are ecarred •• 

the result of 9m-oni~_infecp.,,., •. ,~t. ~l~~,,~~- !1:~)19 ~ ~~pJor• .~ 

overall etatue of t~.~i~U•~ fll.,doi~:~)•~i -~)t•*~-rict the queation to 
• • ·..,, -: J , .. ,. .., }_ ...... '•~,. - ,. ,,. ~-

just that. The IVP re .. t ctoet b'Ot..MMf __ lflt ~i( of whether her 
• ,. ~-. , :' ,- ,,.:,~ _,:,._; •\l~_,) •'!,,,~ ~ "; ._-..,.~ ,;]f~ ',, 

kidney• .,.. ml I ~-~..«:r~.' J:t .• , .,~H~~.r~¥•::4eVH of lo•• of 

renal function <the Mlnl ■al appearance of the dye~ ~~:"tl!"'9l\l,~~•tive 

that the patient wasn't obstructed (at lefft tot~J!v:•t~~ted) at the 

ti•• the IYP was perfor■ed, 

Cu11tion; l7 :'.'.,Do .lifl.lLP~)f .~iijre.:.,.-. t~:-kt-•7 , ,. , 
-.., •~- •• c • ,1. ,~. ' , •,:1f, ~"• "i ~ • l:_·. -~>.:·•:.,. • : J~. -~,-"i(: ~' 

Data Requested - Old both kidney, appear or,the IYP~ 

M1thod1 - Pl~nq!:~h. ~i.,,·;;~,,! !ll,i,9:!A'i'l1.:~i~~!,~~,<\~~~e, ; .; a .,.._. ,.,. uvnu ••· . . -~ ... ,...... .. 
P21 t)lr.-ect. 

: •"• :1;,, ,f.~ l:t.i • 1"5_' 

E,cpectatlon .-/10~•~,~~~ :'°th ~j~~"'lff"""h, 
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PLIS - Un~hanged. 

Doctor'• Com111entaru - OK, that'• the infor111tiQn 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. question, fl far u t~t acut, ·-,>.~~ .. t .. uld Ii~• to 
know 10111e ;4'n.,-al infor1114tjol'.'I, l.te MOM. tt:\f:t an.' ti,-.Cutlly Jll, with. an 
l llne11 which- la.quite eiaHar to that ~1-A;h Iha h•&;8,montoa. ago and we've 
got 10•• nice infor,aat Ion t~at 17 year• 9. 1he !,84,,I .,to"'. ~- know she'• 
got na\Jeea, YQJlli ting, frequ,ncy , ~ia.~ abdolll~J ,Pa~n. 

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

missing a kidney. In ter•• of poaeible ther-,:,w for CPN h•hich the doctor 

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

serious. Nephrecto111y (surgical rnov,al o,f a.kl~) is ~ften required if 

Hrioue hyperteneion has developed In 1110.c.iatior,i with CPN. If the patient 

has only one kidney, transplantation ■ iQht be t~ only op_tion, Because of 

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

some suggestive evidence that the die.eate ■ ight t.,e,unilateral. If thit le 

the case and both kidneys are preaent wjth tl'1e 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 diabet••• 

Goals 
Pi=Tiiiiry - EMplore a predisposition to CPN1 Diabetes 

subqoa I to Caae-bU i Id CPN. 

Methods - P1 Dire.ct. 

EMp1ct1tlon - Uncommitted. 

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



PAGE 48 

Result - Pr Satisfied. 

PUS - Ruled-~tt Diabetes. 

Doctor•s·Conentarv - Uhat I would I Ike ttt know I• whether there Is 
anything: that" woirlcf'. pt-edi9PC)9e ffih· 1ncUvl~f to havtng pP1onephrlt Is. 
That w■•'Wfat ·l ·• IOOkl~ ·tor bitten,. !\hit·•,·· ai~'. bi-·;ohtructed on one 
kt1tttey or th'9 o~➔- IOntfN·ago. - I·NOU'1i!11'lb't6·:~ iilWther eNt le a 
di abet le, tine• ·tttev,._.• ~••ta IIOl"e w.t•ttWl-1 tff'1nteet"ion bacau•• 
of the di••••• or in1trU11entatlon and whether lhe takes phenacetin for 
headaches or not. 

Commentary - An co•ponent of the variant of c ... 4Nlldlng that the ctoctor 

I• utlng I• cfet•r•inlno 1f twe are "'Y r"ignt Meant f11etor'I t,,_t would 

predlspoee the patlent to ~tt\ng the d1••··· No•t ctdetore UH a weight;.. 

of-evidence procedure In eval~tlng- a ~t1te·1h dhbrtt f'fltt 74>. Thi• 

lnvofvet addlng up faictor-a ttrat'°liupport a h\lPQtheWh and iubtractlng those 

that are againit lt {F'attor·e thl'f'll"'I. hit:,tt-ar cton• t count~). 
Pred I spoe I ti on, ... ti I ndfrtct• IYi dence for a di.... or other C Ii n I ca I 

condition,· theg cannot be ueed to'·IIJl)port· a"~thee1• unfe1·1· •direct• 

evidence for • ~thHis (e~g. thl char'acterlttle f'lndfnda of'a di••·••> 

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

were needed) the doctor characterized the prevl'bue eplaode and its 

relatlonehtp to the etrr-,f et,INft lftd hft11bwd~an. 

-----------------------------------------------------------------------------
Question 19 - Does she take phenade'tfo'? Boes~- t-.- . ..,Jrln containing 
compounds? 

Data Regueeted - HI etory of .. dlcation for headaches, specially co.pound, 
containing phenacetin or aspirin. · ··· ., 

Goale -



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

Methods - Pz Direct. 

E>cpectation - Unco•mitted. 

Anewpr - T~_patittnt had taken 6 tll!piriJ\ tablet• a day f~r 16 y1ar1. 

Result - P1 Satiefied. 

PblS - Possible: Phenacetin (analgeelc) ,"-'Phritla 
Papll I ary necroe r•. . . . 
Uri nary tract obstruction 
tr·a11t-negat1ve {sept1c1~ shock .· 
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Doctor•• Commentaru - I'• ture it took I rot longe .t'cf dig that lnfor■atlon 
out than ail1plv aakln~. that tlH ar~,. • T"~_. it .'11 i,".'q"••!J•dJ1\~.i.dence 
of infectlous disease of the kidney pafti'cu·1.-11fpaS;if-1'er\rnaeroaie in 
patients who take i_~reasec:t •~unte of .~!lctin. ~,~,.•JJp~c~~qt;1ining 
co111pounds. So that would •ake·•· ~ fir.t of"'·at I not ·on1y· ·that 

tt::. -=~ :.+C::8.,Y dt~! ~~~!,~,f.,t- ~~"¥1:oWc:'l::~:..:t~~-t~~~ 
make ■e concerned that she Might havepapJllar1t~rosia 8f1d ■ lQht be 
s loughinQ a papff-"la ancf blotklng >fi ;--~ ·~l'ftgF· oiw''l·ldhe't{ or the 
other. And I'd be. 110re concerned about thia ;patient than another patient 
wl ttt it. l ·wau1ctn't eek any oth~ qunifh'!J.at ffl~ :tfiait? antf't'-d't,egin the 
physical e>ca■ inaHon. 

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

thi'a patient. <The final dlao,tosia was APN .,_llllPond on chronic renal 

disease, elthef" phenace,tin nephr-ltia, chrQnl'i: pyetonephrit1a or both and 

chronic renal faih.tN,J Before dlacu••irig ·the lnterpretation of thi• 

finding, consider the different Hthodli that ·wer-e uNCI ·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 5). 

2. Through a review of lijSte■s (focused 
on renal disease & hypel"'tenelon) 
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aektng about hi story of headache,, (Prot,oco.l 6J. 

(It 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 

1101 t 11 ke 1 y hypo thee i I for the under I y Ing chronic rena I di •••••. l The aore 

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

this doctor. Oue1tion1 concerning the u11 of ~1,catlona are noraatly 

asked as part of a ay1te■1 review. It ie •~.a:x,ut here because 

de.termini ng pred i 1p01 I ti one. l I par.t of cau-bu1 I .~:lh·19t U., •.trat99.W the 

doctor ia u1ing to conflr• hie principal hypotl:11111: lhe reaaon .the doctor 

aa1.1• that it probably took lor,ger to get that. lnforai:tioa l ■ that p•tiente 

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

The efuent of p~acetin abuae •ig,dflcan*I~ al~, .the ~~~r•• 
h1.1Pothe1i• structure •. UhiJe bath CPN 8':ld.~e;Hq n~itlt are forms of 

chronic Interstitial nephritis and both can occur in the ea■e patient at 

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

relationship can •~citt UOftQ.chronic pye.lonephr-Hi•, ~tin nephritie, 

urinary tract infection and papilJary necroa.fa •. T~::...,.,.atiY••ffect■ 

of both chronic diseases are CUNU.lative. lt lllaJI-..'°", iapoJ,e~ble .even with a 

histological e>eaaination of the lJtion9: In. th• kJdn•V to ,cUfferentiate 

between a single or coMbined etiology. IJhl le both dil8aa, .. pr~dlapo1e the 

patient to neu episodes of acute urinary tract lf\#•tton, it i1 phenacetin 

nephritis that i1 indicated In the develap■ent of renal papf.l lary necroeia. 

For this reason the doctor work.a under. tJ,e ~tioi'.'tthat phenacetin 
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r,ephr it i • i1 pr,.1,n,t bec:au•~ gf 1~ ••)t1H1.,,,1, of<M?iJJ!'"W: n,cro1i •• He 

is priaari ly cOPcerned ~ u,, t~ ~,J~f'IJt~ t~f •• •ruc:tlai, ~~ 
occurred .•• a r,aul t ot' ••o~IAQ._ •. """~~l~.:e9)H~ . ~~t~~tjpn 1 •• 

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

Qy1,t i ~Q 28 - lolhat i. her b.1~. P!"l~f'lf•l -~j.'' ~~I:; r,.,ra.ture? 

0,,ta Re9\.leetpd - VI tel eign, on a~i n.Jpg, ~,l~•J"~~-. · 

~M - ConfirM/Ell•inate a coa,pt1c1tfon ol AP'4 1UTfl: 
Gr,•-nn-_. ti~'- .lMPtiC?l -~. A'9fl;. to1~_ff·a,ca_, ~or,1, t~_ t:1••~- .for 
i11Ndllte tr1at11ent •--F'te ·. •Qmiir:eevirity ' 
of the il,1"'9■ (~ ~t~~M llLt,",~v9'tt~en,tJ.. . 

s,condfrw - 1. Conf 1.-, prio_fiPJl~PJrU -'~•J-,lp-,.,8YJ_.~~ p.t 19Uv• 
· .· . in'fecltoni• te111pef1tur■ ">·lt~ off' N'llt ~'to"tp @ioit· to 

Confir• prc,_tc,t~ ~--' Jf,~l.~~h~• .,,. , · 
·- ~ -~ ,;- r -~ -,,,., '-,• '' • - < '• 1,.. , . <I; •, ': 

Methods - P: Indirect: Extreu hypotenaion + fever/chi lie 
. ls-Strong.:.Suppar·t ing<viance..For Grii~neeit tve 

shock. 
Sh Direct. 

E,cpectation - ""9~1 Evidenc:e of at,ock. 

Answer - Her blood pre19ure is 148/88, I wing, 138/18 ai t Ing. Put ee 88. 
Temperature 98.4. 

Resu It - P: Satisfied·. 
51: Not sati•fl~d,_ 

eb.1§. - Ruled-out: Graa-negatlve thock. 

Doctor'• C011antaru - I a■ going tQ ap. a. ~t-,~f ;Air~, phye1cat · 
e,ca•i~.ti~_,rJ~•f"'.to t~ 11f.~J~ ~ \iHN.!J;pd;~-;~,"ft~:whlch would 
need to be done IUCh ••• neurological -.i.-Jtn,{-J.)~cf I Ike to .know ' 

. wn1t her b I ood prenur• 11. If • were twoteMI ve or{Mil •• 1 on to the 
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f I oor 1.1 i th pye I onephr i tis. gra■-negat i "' ahock haJ)'peni and le· IIUCh wor •• 
and needs to be treated MUCh aore rap Id, v than ~~ who • I lip I y hae an 
acute s,vetriphritf* MhfcH le o1titn)1rhteit n an'~l'ent.'~ •• •• latter 
answert OK, then at l.••~~ al thoufh t~ .t~•,~e: !~. t,elpf~I there are 
some patlewta wtth v•~tivl ~ flifttct. atw Mtt\'t havel who can be 
afebr i le. 

Conunentaru - In ter•• of strategy selection, the baale for for chOoeing 

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

treatment of a potentially fatal condltron. The po11lblllty of obetructi·on 

secondary to papl I lary necrosis aupef 1.-oud on an lcute ur1Niti,- tract 

infection la what orlginally activat•d the po11ibi11ty of nptlc ahock. 

I.JhHe the doctor i• ~~re that this !1,a,dJ•,-,01ti1gtM, it le :ah,oet 

iMpoeeible for hi ■ .to forget that he i1· I •tOI"' ·fJrtt ahcl. rNOY8 hiMHl f . . ~ ' ' - '. '• ' - - . ~~. .· "' ... 

fr-011 hie nor11a1' datf\ifConcerne and routln1'1. !v.,,: though an elevated 

temperature it part ol the APN protot• Ind cottflrlillig. lt prt of caee-
. :· ,·· ;· ' 

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

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

Question 21 - Does ehe have CVA pain po•terially or oan you feel large 
polycyatic kidneys? ' ··· 

Cata Requested - Presence of CVA plin or palpable kidneys. 

Goals 
, Pr"iiaaru - Conflr■ principal-parts Kidney lnflaution· of 

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

Secondaru - 1. Exp I ore a predi 1po1 i Hon to PNi pt>'J\1cy1Hc 
kidneys. 

Method - P: Indirect: CVA pain or tenderneH le-Evidence-For 
Kldn-.· inf IINtion of APN. , · . .: : '. · 
Sh Indirects kidrie\,1 not P•'t\,ibli l~vtainee-Aga1n•t 
Potycyetic klcineus ·· · · : ··· · 



PAGE 63 

;11ep9ct1UR.i:' - Str,mgt ~VA..-,~tln or i~"""· .. · · ·· ·· ~ · ffod'erate, Kidney, not pafl)l61e. · 

An~er :.. The kidney• were not pjJpable. She: hid 
0

J•ft CVA t_,.rne11. 

Result - Ps Satief ied. 
S11 S~ti•f ied. 

elJ1 • Urll lk•.lw·• Polw;v1Uo khl,Mlill• 

Doctor' 1 Coffl:'''" "" The tVI., Min MQUl~,~ll,ipl¥ ~1,,,J.-.c• of · 
pyelonephriIT. olycyetlc kidney dleeaae (whlch 11 not eu1pected by the 
hi 1tor1i> I JIIUtt UV ."'®l.d I htPlu btt .lftQt.1:ltk .tblna .. tb&t .mm .. ~Mliapoae to. 
urinary tract infection •••••• taft.,. M.....-J lolhich flret of al I' fl ta with 
her hi1tory and fi'• tni.r-•atina~.~r-'t~~:.c_.\~ J7,~•• 490 on 
the left aide. · · · .·•. ·" ····" · 

Com■entaru - The doctor is continuing thti case-building fc,r acute 

pye I otiephr i t i • thact • ~,,. t,4"1· "1i th ;Oupt ~ 1l ~: .hAtii-i,)~r~iD!.ff» I IIIOvee fro■ 
eympto•• and hiltor-v to Phv•i~I ex-, .,..;,-tAJ~IIM ,to t-..or•orv •ta• the 

• ,' '.. ,,· ,._ .·. . ,; -. ,,..,-:,c" ·" . •• • - ·-··---s• 

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

incre11lngly •or• r1ll1bl1 tHt~ of'• hypothe1l1),",:R~ferlng 1~ the 

Prototype of APN In Appendhc 1, we can HI that it~ l
1

1.divld1d· Into the 

three areae Mentioned. Confir■ ing the prototype r~qui°ree conf il"lilng each 

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

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

tendarneae •11t1• .. Ith the atone 17 year~.~ lndlFJ~ ,,that ha, •aw feel 

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

left side). 

The aecond part of thtt que1.ti.on.. ~out ~- RO••lbJe pre•ance of 

large polycyetic kidney,, 11 very int1r11ting. The hgpothaJht tJi1t Dr, 

Kaseirar and I workad out i1 that It la easier for the doctor to vleual ize 
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hl111eel f perfor■ lng the phy1ical e,calnatlon that atkJng qunHont Mconcl 

hand. Thus, when he sees tli ■nlf e>eMlnlng the flri --•• for CVA pain or 
• ' .,, > , • ',,,;,·,,•'. •,. •• ' 

tenderr'le,e, he would al ■oet auto■atlcally palpate for ,.,.g• kidneyt. It I• 

like a refle,ci while l 1
111 there I ■ ight •• weH fttld·out eout It elnce It 

costs very Ii ttle. As the doctor h'ldh:•w• ,v.re hat 0bMn .nothing In the 

hi story to· fndicat• t.,_ presence of polycgetic klct..;a. 
______________ ,.;.;. ____________ . ______________ .,. ________ .._..;J..·-----------------.. -----
Quest h1n 2? .. Odea ehe haYe a,perpubl.c tlft'dtrnfft? 

Data Regue,ted - Pretence of tenderneu ovar the bladder. 

Goals . 
Pi='Turu - Confir-111 principal-part, 91.-,. Irritation of APN. 

. . pt"Otot\lde !Y!'AOf I to Confirlll pt"01dt ... lflff." 

Method ..; Pt lrldirtct:c ~superput,lc tenciwl"lfta 11t-&¥ftlence~or 
Bladder lrritation/infl1Ntion. 

• J t.., 

E,cpectation - Moderate, Super-pubic t~n••• pr•eent. 
' . ' .,, ' . .· ' -- .. . 

Answer - It'• not ■entioned, 

Result - P1 Not aati1fied. 

PLIS - Unchanged. 

Com111entaru - SuperpUb I c tenderrieH I, opt I .ona I. t f · pr•••nt, It i 1 • I •PI y 

supportive evidence. If abnnt, It wetUh• llttl• agaln,t the h\,potheele. 

The frequency and dytut-ia are tuff ictent to conf lrllii tNI: bladder frr1 tat Ion. 

Again i t' • s I •PI w a caee where the dlta I• very I ne,cpent h,e to obtal n and 

the doctor would ht11ael f have checkecf for It hi■-U whll• conducting th• 

phys I cal e>e.M. 

---------------------------------------------------.. ·------------.. -------.... 
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Question ?3 - Now II far aa 1pecific GI finding,, *~' th• hlv• bowel 
touri61, rebound tendern.11 or not? · 

Data R!9unted - Presence of no,-aal t>ouel toundi, ab1ence of rebound 
tendern•••• 

~pale 
ri•aru - El lalnate acute GI diha11. 

Method - Pa Indlr'tch NorMal bowel 10und1 + 10ft abc:to.en 
I 1-Strono-Support lng--Evl-.ce-Apln1t Ac?.u~ Gl dlHlllo 

Expectation - Moderatea Nor111t GI flnctlnQJ, 

Answer - The abdoun was soft with noraal bowel sounds. 

Result - Pr Satisfied. 

PLIS • Rut-S-ouh Acute GI disean 

Doctor' t Co••entaru - LI• tort of neg.l~cted t~ 11au,,1 and · 
vomiting •••• {after ·li'ltWerl Me eort t1ave· gri tlfraugh thi t ae nausea 
vomiting fre~y and d\l•U!",,ia but. l.f·, ~.·.4. ,.,~.c. k ... J~.'_., •... ~. ·_.·.t .... nau~a, v1:>■ i ting 
and wei-ght IOM yo-.,.ct ot>vtoualy have to··• · '· at 1.a on .. or.t• track of your 
•ind that rather thi I beir1$J .a kidneJl p,'~1·.--~: tffl,f'. ie .fOMe acute 
abdolflmtl prot,lN. Wlth .oft' lbdonri,'~1. boWlll ·Ntantlj that goes to the 
bottom of the Ii 1t, if you wi 11 and we clh cont-lnue' tfOim the 1treaa that we 
have been· working on. So lhe hat left CVA tender~~•,. no pJIIJJ>lble kldney1, 
no co■■ent on _,,,.,.put,'i'c tendernen, to:ft;,~,·•icf'tM>rNI ~•·•unde. 

Commentary - As the doctor has Indicated he has pretty !IIUCh gone along with 

his principal hypothesi.e and hae ignored the polliblllty of acute GI 

di seaee. (He has thought this uni ikely al I a1ong thdagh.) The beet 

oppor-tuni ty to f"Ule-out act.ft• Cl dieeM8' h In ttw"~ioa.t e,cainatlon. 
·~ • 1. . • 

He ti po11ibly thinking abOut tuch dlte .. n· a, ~lcltlt or peraonitie. 

A eoft abdonn (ab•eAct·of rebound tencter,-u) ~ MQrwial bou•I 101.An<S• rule 

theae out •• active po11ibi I itlee. 

It it intereeting to note the effect of a ~tor''t 1s,eciatty ln 
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stratew ••lectlon. The protocol ootained:f,1$01l • 8'•tt:'~-ologi•t. ia 

al•o•t reverted fn the order of whlth bypotb,a1l1 aat• t••t• flrat •. The GI 

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

chronic/acute GI dieeasa before going ·9" to,..,,.,~•• .... • 
---------------------------------------~-----------------~--------~-------' . 1 • • 

Question 24 - ht wa1 her hellatocrlt? 

Data ReguHted - Value of he■atologic t .. ti heNtocr·I t. 
Goals 
Pri'iiiaru - Confir■/EI i ■ inata ane■ ia !Y!?i9fl to c.,_fl,:~li•lnate 

prlnclpat-eventa Oevelop■ent of ldvtnced of CPN 
developMntal scenario -\ tq:; YP.4re ~~tat 
etage CPN tyt,qoal to Con r■ ecenarlo CPN. 

Secondaru - 1. txplort .tha Dvtrlty of ~· .Iii~~ 

Methgdp - Pt .. OJr' •.c:h ' .... : ~.tpc. rtt IOM'' ♦.' ·~.·.· ':t,ot,l.n haw la..Pri111e-
Facl1t~vl~-f.pr,:~•I.,_,' '. ,''. '··. ,(, ·.·. ' '. . 
Slt J .. irech 0.-" ~f .,._1.a,l•.,.,,.Jtctl..-Ne_,,...Of 
the UYerJ,-tv of ~. rt 1,... . · . 

E>cpectftion - ~at,, He■atocr.lt nQ.r .. qQf"~f (37 .. 47> 

Answer - Her hnatocrl t wae 2ft. He■oglobln 6,8 graae. 

Result - Pa Sathf led. 
Sla SJ~J af i ed. 

~ - Confir■.t: ~■ia 

. O~ftor' I Ce!!te·!itlil .,. I. ~Oltlld 80 to l~aj~y. Jt,ftr.-Ot»n. IIOM.... 1 would 
I 1ke to know now • couple of thing,. I would I Ike to know what her 
he•atocri t. whlt• c,;~t. ,nd...d~lftr.~1\.,1 ~t,. ,J ~ 11~•· t•:lulow her 
he■atocrit eiMPIU •• generaf lnforution to IN if her hellatocrlt waa 28, 
I'd be concer~. th~k •"- .,._,~ ,1~ .r.;ph ja,\~~•t:411 Mwawah,r.we. don~ t know 
that yetl for i longer per.iod of tiH or _..thing eJH la going on which 
1 • Ye totally negttcted 10 far •••• (aOtr • ..,..),~~-~;,iMtM'"fftlnt- Then 
in addl tlon to thl1 question of lnfectlou• acute pyelQMPITltle there 1• 
more 901~ on_t~"'~ .,-e -~• of ... ,1"f:• pe'.,-\119~---"•illUt•• One, 
she'• got a separate reason for being anulca we're going to have to run 
down the evaluation of her ane■ ia, or aecondly the .,...,. I• part of her 
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renal disease and if it i1. it's U.,._ly. .. to .t,&,clue :··tp Gbr'.onic renal failure 
which.i .1•, odd.~•c~uf.t we:,ar11:. t91.9 ·"-t,,,i,.:~r.ia.tJ,t~·•••I renal 
function or c,i,J,J.•ft,gMI~ 1,'-Pl~f,e; raflM'.,,f~tJ• ~~i•arl ler. 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 coi,dit.lor,i. whb ~ different etiologi••· 

blood loae, eMC111iv• batftolyaia <,_•iructjon 1at r.ed:~laQCI eel le) or 

i1Rpaired product ion. The anemia of Cff'• .. I• HIOC.11tiad: Ni'th iapaired 

production but there are ■an1i1 other cauu1 of laparect:..-,CHon .(f~lic 

acid defic.ienc1i1, eplenl<; d,i"rder1,.tc~J •. Tt- doQ~flJ": i•.facln~ the 

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

renal function, that would be c~ai;tent with either phen,cetin nephritis 

or CPN. It i • the degree of renal fal lure iapl ied bV the ane•ia •• 
' ,. J , 

compared with the ■easure of renal function 8 ■onth1 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 strateg1i1) and continues down the infection/chronic 

renal disease line. 

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

Data Requested - White blood cell count, differential breakdown of white 
eel 1. population. 

Goals 
Pri'iiiaru - Confir11 Leukocytosis + LeH ... ahifted •Jfltr-entJat 



subgoai to Con ti r• pr inc i pa 1-p,r ta Sys te■ 1 c ev I ~-•nee 
of .et1Y1t infection ot ~ nt"Wtd\,....,.. ··. f 'to Confh•• 
prototgpt AN •Ubaof! to Car,-~~''.~ ~r· C !! n ' 
to, Confir■ APN. · -, · ·· · · 

Methods - P: Direct. 

E,cpectation - Strong: Elevated white count (leukocyto1is) 
· · 8"d di Herenlial ahi'fted-to-'lwn. 

Answer - 9858, SB pol ye, 381 f~ytH, a,ioftos, 11 eoslnopht le. 

Reeul t • P: PartiaHy .. tle.fiec:t. 
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Doctor'• eo-,ntaru - t-t.r white count Pd be e,cpeet1ng to ... e·htYated with 
a shift to the left, because everything that I've he•d ao far leads-■ to 
suspect -tMr•· i• an:acut. irttectloc.te-'~""'-·- · tifttw _._.,.. ·That le 
not as striking a• I would have expected. but doelft't ell ■ lnate the 
Pfllibi t lty. . · 

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

confirmation of an active bacterial infection. The nor■al white count i ■ S 

- 10 thouaand. ~ith an infection the expectation would be that it ■hould 
.-, . '' 

C 

be above 18 thousand. But •• the doctor hat taid I 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 larger, but the figure given 11 within the appropriate 

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

being conf ir11ed. 

-----------------------------------------------------------------------~--
Question 26 - The next thing I would like to know la what her urlna1ysls 
looks I ike 

Data Requested - Results of urlnalyei1. 



Goat, 
Pi=i"iiru - Conflr-■ pyuria 1u~~oal to l:onflr• ,~l,ncl_P4tl".".p,rt1 

KhlMy-lnfl•••t1on cW·AM pratotp Mlfft to 
Confir• prototi.,pe APN. 

S1cond1ru - 1. Con_f_i_r~ urlnal~•l.•.J••cl,~!'!i ~I•~. it 
. . • . Con•l ,·twnt wl th ·APN Mqqjt" fo''tlte4ut'fd 

APN. 
2. Contlr•iEI ••tnatt · Htt•>·f!RF ~I to EMP.· lore 
Oevelop■ental stage CPN/Phenacet n nept,rltla,. 

; • '. ,._, • t• ' : ~ •.'•a "- < '\ ~•• ~ •• • •-~ •, • ,_,, ' • ,, ,:' ••i'" • 

Methods - Pz Direct. 
511 Ofrect. 
S21 lndlr•c~1 L.ow 1pecif ic qr1vltij + rinll , ta;i. lure c,1t1 
I1-Evid4mce-1'or ttat•> at,. ·· , · ·· · · · · 

Expectation - Stro~i 'Pyurla P,-Hant. 
~.11!!~ ~ _q~,t• .. ~•~t.~ .. 
Weaks' ·nnl flll'Ut'e atf1 pr'e■ent. 
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Anewer -~ Specific gravity 1.e1a, rio ~:i, 1+ pra'teln, acid rtactlon, no 
red cellt, fllled with white cella. 

Re1ul t - Pa Sat i tf led. 
· · ' · Sta hrtlaH11 Sat l ,tied. 

$21 Partially Sati1fied. 

~ - Unchanged. 

Doctor'• COMentaru - I a■ again looking at thi1 epeclflcal tv •• an 
infectioue dl1ffH of the kidney and trying to find thing• 'for it or 
agaln1t It. I would e,cpect to ... again, pyuria •••••• (after anewerl That 
1peclftc gravttv flt• 1o1n1, tltl'Mlr ctll'OtitC' ,-.,..r ·,arhJfl·• or ~-r renal 
func;t Ion depending on whether the it dr\l or nqt •. I kr,ow _,. cat1 .ac,~I fy 
her urlne Mh-tth doetn~f -~~lH H'*U' lltlch. l 1ki1ou ..,_!.{.,-.t;:j' 'tlttl• 
bit of protein In her urine which fitt with, .. •lillNt.lt of inflll!atory 
renal dl'n"• ri that her: ddiui'rt '1·1 ·1oic:IU'1'fth Wii .... .,..,.~ 1 e 
again ■oet consietent with acute lnfectloue urinary tract Infection.or 
acute pyelo"¥hritl• If sh• hat flank pain•• well. 

. . . .' . ' .. ,_ ! ~. ' . 'j ,. \ 

Co•mentaru - The urinalysis is one of the three iiiport'lnt' eourc•• of data 

when 1'"9nal en ..... I I the centNI f~ut. ,:~fN' other two .,.. the kidney ,c-
' - ~ ' ~; 

ray and renal function tHtt). In ION Nf)ae the apirit of the exp.,-iNnt 
. '•' 
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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~Jngs. Jt was very dttflcult 

to stop this, however, as this is the norut for• for inquiring and 

reporting the retu It•~ ( Ae■•ber that ~- Xast ii:• ~ :was ·an•~•rfng the 

questions is .also a renal :epecial ist.l •r-dl.•1111,.of. this, however, it i• 

clear what the doctor was e,cpectlrig tltiear and how It ~h into hie 

strategical plan. His pri ■ary concern wu to conHr•·••the co•ponent of the 

urinalysis that is evidence of ac.,te !)1tecfi9ni&_"\,b;te cell• or pyuria. If 

there had been no pyuria reported, thet dl~n~i• q,f •cute Jnfet;tion t-,ould 

have been in doubt. A,_ far .. the HCO~\fr_..r,\i,, concerned, It ,. 

Important that the other C011POnents of :t.l'!e ur~~l~•is are 110nsiatent wl th 

the diagnosis of acute infection. 
~ -; -. • ., ~. ; ·, . ' ',. ~..;. ,-' J --· ' . , 

(Cori1iitent in thi1 1en1e •an• that 

while they may not 1upport the diagno1i11,, n,~.t~-"cfo J._~ .,-p agatnet 

it.) An optional c011ponent of thi1v1rlant of ca~e-bt.llldfng ii to ask 
. . i 

about the 1101t co••on consistent findings relative to the principal 

h1Jpothesla. 

• , · .', .' ~ 1 .,.'(";:iea,, ·.,.,·:, ~.-,,~. '·c.;. ·, • ·, 

Question 27 - I .would like to know if oraa,t~•••.•) a.n unepun? 

Data ReguHt!d "'." Pr.esence. of bacter,la in, ~ .ut;i'9 •edl•nt. 
• < t L! > •~ ~• • 

Goals . . . 
Pri'iiiiru - Confir• prlncipal-parh Evidence of ·active UT 

Infection of APN prototype eUbgoal to Confir• 
prototw,. Af,'N. , , . ; 

Methode - Pt .Qirech ~,erla i~,uriM:,.OiMnt ,l~,i}e.-,F.-pl~
Evidence-For Active UTI. 

, .• f,, ,, 

Expectation - Moderate,. Bacterfa present. 



Answer - They were not seen. There were no cast,. 

Result I Pa Not satisfied. 

PLIS - Unchanged. 

PAGE 61 

Commentaru - If the urinary tract Infection is.still active normally the 

stained eedl ■ent wi 11 reveal nt.i■erous ·bacteria. Therefore, the answer it 

al ightly disturbing to the doctor. The qonflr■atiof'\ ctn be 11ade on a 

quant I tat i ve urine cu I ture (and wae in this case), 10 the h\,pothes i a need 

not be rejected on the basis of this fif".lding. The finding i1 alao 

suggestive (though not very etrongty) of Obstruction, etpeclally if the 

infection is local I.zed to one kidney. 

Qu9stio11 28 - The ne,ct 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"iiiiiru - Confir■/EI i ■ inate (late) CRF a:1 to 

Explore devefopt11en+1i ,tage nacetin nephritis. 

Methods - P: Direct: Elevated renal function test lt-Pri•a-
Facie-Evldence-For Renal failure. 

Expectation - Strong: Slightly .iapared 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 Co111111entaru - That's enough to ,top and Hke.a tentative diagnosis 
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and then begin to loo~ for ao••. other thi~•J .• $he't g~t renal failure. 
It' 1 acute in ter■s of 1110ntha, that i a fr-Oli · 8 aontha ago ti 11 the JJA••nt 
ti me, she' 1 had a v!ry r&J;> id deter lorat II;>" in,Jttt, s;-,pai Juoet Ion, Aocl we 
know she's.got an 1nfect1ous proceH go,ng on ln her kidneys or at·leaat 
everything is consistent with that. That degree of r~ic:O~y.of renal 
failure over 8 110ntha is 11Uch 110re I ikely that I would e>epect to see in 
somebody with chronic pyelonephrltis and would !lake•• euepect ao■ething 
superiapoaeq, ,,it~.,eyer, bl l~t_,-af,~l~!tJ.1,at?d 1o~e,7p~1,,ci1ting 
disease. fhat could happen. Or obatructltin. Agaln, we've•·got that 
history of l)bet:l.t;,?,Un we'vtt ~tt•n tpl~ ...• out ~ ,.,,ilt~w·q~roe,il, 

Commentary - Again, sOMe degree of i ■palr .. nt of rinai' function would be 

consistent wlth the hypotheala of underlying ·chronic ·renal diaease. IJhat 

the doctor IIUlt now e,cplafn is the degree of·dec·I ine In renal function over 

such a short Hu. · The actuai fact it that the Ha.tre■ent' fro■ 8 ■ontha 

ago was not accurate and her renal functfon h~" heil.·iluth' loa.aer at that 

time. IJhat is concerning him now (and concerned .. hii for the re■aining part 

of the protot:otJ is the po11HH i l ty of Obstructioif r~~I ti-,g frOII pap i 11 ary . ,.., ., . ' ·~ 

necrosis secondar\il to pheri,ce tin nephr i t 1 •• . I f ~ ~ i 11 a h"d dj • I oged and 

had obstructed one or the other kidney, thia could e,cplain what••••• to 

be a very acute drop in renat function. 

--------------------------------------------------------------------------

The anal\ijtis of the re■ainlng portion of the protocol wl It not be 

inc I uded here for two reasons. The ■olt liiportanf h that •• an anawer to 

hie ne,ct question concerning kidney eizi t,g'lfft, 'ht was given inaccurate 

data. (As this was the first protocol, wt'·'hld-nat di•covered ·that the ,c-
. . . . ~--·· . 

ra\il report was In error). The 1atond reason le that b\il this ti•• the 

reader- thoutd have hid euffietent liq;osura tb" 1the ani'IO,tiHon 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 STRATa;v'FRNE .,mi_ 

Moat theories of problo-aolving lncorpo,-ate the concept of a 

strategy. By a strategy Mhat is uant 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 arr•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 repreunted by an 

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 one• it 

ha been obtained and another it need that specifiH Mhat data to look for 

ne,ct. 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 hand I ing of coapeting hypothe••• and 

di1crepant in.for11atlon. Oata-aatherlna (or dftf-acguleitlon) 1trat,aiee 

determine the content, for• and Hquence of the queetlone that are aeked. 

Since the focu1 of study in •u research hae been cteecribing data-gathering 

strategy, whenever strategy le untloned it is •ant to refer to this 

strategy. 

The Model 1 developed to describe atrateglH and strategy ulection I 
I 

,/ 
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cal I the etratepw frame model CSFM). The essence of the .model can be 

stated as follows: 

A sirateqw frame i • a data-structure for . 
describin; a str&t-egy. A particular strategy 
frame is intial ly suggested to the dOc_tor by 
soma feature of his internaf d1aqnost ic · 
conflgurftion UOCJ. The IOC 11 the docte>r's 
prob f •• ·•pace - his I nterna f r•pre1entat-lon 
of the external environment for the task of 

. cttagnoeis. A strategy' ft-Me (!ontain;•• a set· of 
conditi9ns of the JDC under which the. 
strat•ow 11 potent lat ty appl icabf •• If these 
condition, are Met, the a11ociated etrategy ie 
aelected. · · 

The concept ■ underlying thie model have been influenced bij the work of 

many people; Minsky's frame the9ru for t~e reprHentation of knowledge 

contributed eignificantly to the theoretical basis._ <Minksy 74>. The 
,. "·. 

application of frut theory to the reprettntation of Ndlcal knowl1dg1 by 

Pauker and Sus1■an (later refined by Schwartz and Gorrv> wa,.a major 

influence, <Pauker 75>. Newell and Si ■on'• work on.th• repr-eeentation of 

prob I e• spaces and Newe 11 ', MERLIN progr.- al so p I ayed a significant ro I• 

<Newe 11 74>. 

3.1 Strategy Selection via.Strategy Fr•• 

Uhat is required to apply fraae theory to ttrategy selection ie a 

representation of the doctor's. problem 1pace (which l have caJled his 

internal diagnostic configuration) euch that clatsH of conflguratlone 

appropriate to the selection of a particular strategy ca" be Identified, 



PAGE 66 

In the atrategy fra■e Model, the IOC ls reprntntad by a ••t of df,s:riptor• 

divided into two basic co111Ponent1. The fir1t Is a co■ponent I cal I' the 

patient 111od
1
el and the second Is the CUf"Cl!Jt ftataf:of the doctor in the 

diagnostic ta■k. The patient •odel it a repre11n,,tion of the doctor'• 

diagnostic thinking about the prettnt 11 lntH of tf;ie: ~tlent <Si lver■an 

74>. It c0n1ist1 of such thing1 at a litt of claseifitd and ordered 

hypotheses. A typical disease t:,ypothesis ~ thitll~t i• claHified by 

features such as being acute or chronic, tingle or 11Ultlpl~ etiology and 

episodic or non-episodic. The ll1t l1 ordered by likelihood. The feature• 

of reported f indlnge are also Included in this coMPOnent. Included in the 

current statue co111ponent are such thing, .~ the phaH of the Interview and 

the strategy being ueed. 

The etereotyped objects to be •recognized• by 8><Mining the IOC are 

those configurations that are aHociated with the aelecilon o·f the 

etrategiH that have been identified thtbu~ tht pf~ti;)Col anafy1J1. Each 

of theee conffgurat ions forH the set of condi tlOha rif a e'tt-ltigy fra■e. 

For e><ample, aasociated with a strategy of confirmation ia a configuration 

that characteristically has a single hypothesis claasified as LIKELY, whl It 

elimination it a11ociated with three or More LIICELV' hypotheae1. Chronic 

diseases are aaeociated with a variant of case-building that require• 

conflr111lng the disease's develop•ental icenario. 

The Methodo1ogy described above.for etrateg~ aelaction le related to 

the se I ec ti on of lile-tt,ods bated on prob i •-apace conf i gtrat fone found In the 

work of Newett ancl Sl ■on, Hewitt's 1ter-.,tw•• <Mewltt 75>, Schank'• 



• 

PAGE 67 

scripte <Schank 75>, and Malhotra', ry11(1Jrjtt9ff f[l!!I <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, the etrategw -

a plan detailing a ne>et step or sequence of 1tep1 In the pre•ent ii In••• 

procees if the prototype is succe11ful tu utehed. · Tt,e e~ond co■ponent can 

be opt i ona I • 

The prototupe con1i1te of a aet of ter11tn,11 •• In JIIO•t frame 

•tructuree, Each ter■ lnal refer, to a spec If ic f•1ture of 'tha internal 

diagno,tic configuration such a■ the nuabr of active hypothe•••• the 

presence of a causal link between two active hypotheses or if an_ 

immediately life-threatening 1yapto1 Ml -bffn- reporttd. ·The terminal 

specifie1 a condition that ■ust be ut by the feature refered to. If thl ■ 

condition is ■et the terminal hat beef\ utched aueceufully. Aeeoclated 

with each ter■ ina·1 is a score that lnd_ical•• the relative iaportance of the 

feature to the selection of the a_trai.glil• A ter•inal .can aha consist of a 

logical construction formed fro■ ANO, OR or NOT operator• applied·to ••t of 

features. Another 1trategy frue can 1110 aerve •• ~ coiaponent of a 

ter111inal. 
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CASE.at.JIL0-1 la• COftfl,...Hort 1tratew thit le appllclbfe undW 'the 
following condltlon11 

1. The principal di1ea11 . .-t~tff·····'P04) 
I• an acute, 1ingle-etlology d11taH. 

2. There are no other I ikel y h\,pothe•••• 

3. Abeofufe 1core of Pl)f > .8 
R.elat ive •~or• .of.~ > J.8 . 

4. No CAUSE or ~ICATICW l.t,-, into .t.l"f~• 

-----------------------------~--~-~~~-~---~~~-~-~·-~------~-~-------------
{PROTOTYPE CASE.:.SUIL0-1 

ne~• NAL t«J'l-#YPS H8l~). 
· nrottttt1ltsce1t£"6n· ·· ' ' 

<TERMINAL HYP-Cl.ASIF 
<<ANJ (ACP ACUTE) 

JQ$CS Ol~!· 
CfEfIOC. 'S~H 

<SCORE S)) > 
(TERMfNAL HVP~St~ 

. < (AM) ~~ \: i~M >'>' · 
(SCORE 4J ) ) .. 

CTEA1'1JNAL HYP_.STROCTtf£ 
qANJ. <NJT <,L.( Nf<-:: T_~,~P.Jli CMa.:tf J N),) .. . , , .. '-" 

· 'OOT · fl I MK-TYP£ 'Pelf mt{ ftlfU:W-OF rN>J > 
<SCORE 3) J > 

CFAILURE-LINICS . 
<rF (TOTt.UC' 2) (ACTIVATE orsCRThlNATE-U > 
UF <TOTLIK b 2> J <ACTJVATE a,IM.lHATUJ{-JJ). .· 
UF fAtP ACUTE:..STAGEO> ,-~lVATE 'cQE.-,lLD.;.2J > 

g~ ~~J~~~~T}~~.-a~tJirOO )) 
(STRATEGY 

( <GOAL (CONFIRM <PROTOTYPE POHJ) ) ~tto:..t£1'HOOS .... ' 
CIF <PHASE LABORATORY) CTRV OIRECT-CONFIRMATI~)) 
case (ASSESS (PRIN:IPAL-PARTS (PROTOTYPE PDH))))))) 

Figure 3.1 - StrattAW frw for CASE-BUILD-1 

• 
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The str1t1aw co111porient •l?•ci.fies ~~ ,pl",,i~ ,tbe,-~o~• of an, ANO/OR 

goal-tree. - A1,oc:ia~ed Mi;th each n4)da.~f \Qt,geJJ,-t,-,e,.h • fpoHibly 

e•pty) aet of "'gg••t•~ 1119tgas,1 •. These,~~• Q..,,-,i t~ be dil'•~t or 

indirect. A dir,st Hthod r~rea,nt1 the coava,;-ai09 of the goaJ <through 

syntactic Mana) into the for11 of a 9~atioa., -~r'l,l9!fir5t,,.tb9d .c;an 

either be the pre■ lse of •~ IF-THEN. tws>t.rule or .a,ret,~.,,c• .to another 
~ - . •i ~. " . 

strategy. fraae. In the si tuatlon .Mhere J,,_.• are,®.· ~'.~c;i -..tho.de 
• • -- - ' ' < -., ' 

a11ociated with a goal,. the (b04n~,> goal l(iU .J~,.,. li&>r-:'.-:ll of_ .. Ulocfs in 

order to select a Hthod_ appropriate to the fl~i~;C?f .dl1eaM hypothesis 
~ . ;' -

under consideration. 

Figure 3.1 ahowa an e,c~le of a •tr.•~•W f.r4M ~qr .a varlaot Qf the 
~ !') •., ,\ - . ' .•• . ' ' .. -

confir■atlon strategy cal lad cau-1>'-!i ld_i~ •.. ~i~ -~contain•.• I lating 
' -. ' • • : ·'-); .• : • .·, '- >. • - ' 

of variab·IH and the feature of the UX to lffli~h ~ti ref_.,-,. 
'. . ' . :· ' ' - ., .' .-:-;-,:.:; - . .; . . ~ 

3~3 Organization and Oper.ation of t~ Stra_~qy fr- ~ta• 

A strategy fr ... can be. ~ctlvat~ bV t!le. ~~,ot • ~-tic;ular 

feature in the ICX:: through the t.,-!lin-,la. of the .Ir• that ••v,• " 
triggers. A atrategy frue c-,:1,~ ~i~ed ••.•?Jld14at. ~.IW. if it haa 

been ac.tivated. The f.raN: .•~•t•~ i•, •r~~ Jn ~a~ howe""r,. that 

the ■ajority_of the strategy frHH :9-fl" ~IVr• ~.iv.at"' t.hrc;tUgh the 

suggaet19d Hthode of the_goal-,tr1,1>f a. ~u•f1,1f IA,r-■,tcheg. hiet,w,-lavel 

strategy. The 1ugg11t,d ■athod,.4'a.scx:i-,.tactMl~:Hf:h:ac>a~ •t .- sa¥id•• in 

filling out the detail• of the .tree. J.pe••:ft$1lf.fif,tia.ca,i bind.together-
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large nuMbel"I of atratain, fr•ea fnto coapl1f11Ub-et,1t .... 

l_f the tat Of IUQUHfld Uthod1 coittafttj"r•fertncee ·to df~ atrategy 

fr•••• each'Of theae Hg be acHvated:-..♦ ttifth "-'1tt'n~ted~ If. auch a 

eUbfra•• ii alio IUCCHefully Matched,' the ·••ocfated ■trategw replace■ the 

original nthod ·hi the goal-trff, GIOb&I cor\ilderatlone ir"e taken Into 

account by iapo■ ing condftte>nal tests on tl1e selectl'cm"of I NMber fro• the 

eet 0-f auwe•tect 1Ntthocf1 af'each node of tl\e g0ar-trH, 'In thl1 May 

overal I control '1-f 'tht proc•11 of etrategy eelecfion can be .. tnfatlned 

Mhi ,. stl I I al lowing IIOre local detai 11 of 'the' 'conligura"ffon to ~ter■ ine 

lower-level 1trategy, This proceas continues unti I al I the ·t•r■ ina·1 nod•• 
. . \. _•tifi,•;~.:.. /. ~ .• ," --~·:· ;,.: \ 

of the goal-tree art associated with tither a tingle direct or indirect 

method, The proceH of tran1f~ing globaf0
1nforuti

0on can be · •• ~n in the 
, , _, ;.,·_ ,- l' ••i ,.~ 4.'·/>IO ~;r.·•,: t> ·~t 

eaMple ■trateov frau where the phau of tbe" 'in't·ervi'ew·\ 11 'taken into 

coneideratlon. 

Another fortt of organiz,rtlon le iapo1ed through 'tai ture I hike. Each 

strateg\l frau ■aintain1 a I 1st of alternative fraN■ to activate If the 

ter• i na I ..:u t(:h-lng pt'ocedure i • not tucicftif(, C ·: t1lie · tn:) ria I :..aa tch i ng 

procectur-e i • not tKICceH fu I H a f•a ttJr•-' •n tt·t,ng 1·~-,; tNi' pr'• i •• of a 

failure-I ii'lk rule does not exactlu dtcrr th«{'tohctft1dn i,aposed'' in 'the 

tel"'llfnal it Is a pert of.) £acl'f fl-allHf ilWl'ti~· ae ~ jf t~nan'v• 1e 

• 1th er an unr-e•tr I cted aiterna ti vi or ; I • -.obi a te(f Mith • .~--f i C reaeon 

for f•i lure. t-t i,e iapOl"tant to nott"',-,.e''ffia't 'tal'1~ • .,,, tn·'thti. coWtext 

don ftOt Mean the hf lure of a 1trit1g\f tcf be 'dl .. t1ca(ly ~-tive 

after It has t>een tried. bul that It faif e to ... t-~lec:tlon 6ohdl tion• 
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before it ie applltd. 

The proceH of conetructing a 1trategy fr011 tM 11tr:at-gv fra111e• ehould 

be viewed as a for• of proqreasive refine•ent •. ~- f9':~\A'",• of the I,DC 

are 110re i•portant •n the. ae,lecOon,'°f .a:tr••~ t~,,others. The sequence 

of choices 11ade in the proceea of constructing a c011ple.te goal-tree, fro■ 

the highnt-level node to the f ■af nodes,· reflec:'t1. thi1 ·i ■plicit hierarchy· 

of features. 

3.3.1 Strategy Binding and Special $trategi•• 

Strategu binding i1 the procau of,replac,\n;· the ab■tract structural 

ele■ents (such 11 the principal-part of a diseau protot~ •entioned in 

the goa I -tree with the specific ~.•fer,.ot• ot • ~i .... ,true (a. g. 81 adder 

lrri tat ion ie a principal-part· of the AP'lf· pr..oio:tp.·) •. At an e,cuple, 
',. ' ' . ' / ' 

con1ider the claH of di1easee that ha'#f U, a pri~l~l:.:part the reduction 

In function of an organ or organ •w•t•• Exaapfe1 of this kind of di••••• 

Include cirrho1i1 of the liver, Ki ... 11teln41ileon dJat,J" and ■y>eedeaa. 

In applying a etrategy of confir .. tiW' to •aoh of 'the•• ~U1■11■e, • di••••• 

prototype 111atch •ust be ■ade. A part of thi1 .. tct,lng -procedure specif lea 

determining the level of organ function. Thi ■ wauld be repreaented by a 

goal such 111 

(GOAL 
(COJ,FIRM · 

CPRitcIPAL-PART .(PROTOTYPE DISEASE-NREl 
<CEC,REASED-FIKTicw .~$$TSU>)> 
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Included in the ••t of 1ugge1ted Hthod1 a1eocla"tilr wfth \hi ■ g'oa-t: 'would be 

<rETtdJ 1"'111tCl i · ·, ,, ·. 

c~itMfV!--''~TlCW>ll 

Binding t~ general 1t,r~,•.w '°:•,:',ch ~c;}.f 1$ ct~, .. ~t_i1tw,.rMUI t-, In the 

fol lowing !m!:!D!! 1trateglet1 

( (GOAL 
UDFill1 

CPR~~~\_~~~~,,. 
(l'ETHOO IN)IAECT 

(ASSESS 
.... l~tJS,T _b 36 Jl4}9iH· . ,, ·• ····,sctJTr>t.atlt ·1nr ~--·• 

( (GOAi. ·,, , .. '' ·,,:, 'I! ' ,· 

<~Al....-PART , <PROTOl'VPE' l<I1CS"lttN--llll.:SCWl 
·(tEi'~~~T~~ ~~~~) )_),)c,. j: .. , 

.. (~, tCAEA1'lltlt£ 't ► t.·,, t 1• ,, '. 'J ; ' 

(Q b. S8) ) ) ) ) ) 
t•:lr.·< 

Thie binding procedure re1ult1 In the construction of a ~V•~•W that le 

tailored for the •. ific>.~i..,_,a.,t enM·~-~1~~~•*-f~ton. 
It can be ar'pd that experlifflei& cnn:fclad1t within a epeclal ty tend 
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to see many caeH that are veru 1iml lar .both in mode of presentation and in 
-"'- '. _, ,,'- ;'·'"'~ . ~. '>: -·•, 

final diagnosis. A Fellow at the Renal Clinic at the NEMC estimated that 
' .~. "T -~' ~. I 

one-third of all neu cftff refered to them have une,cJilained hw,ertension ae 
. "t - .... .,. ,::" 

the presenting co111plaint. Hypertension is a di"8ee>that is closely 

related to a etrategu called causal •tcctu1i«1 (._.·Section 4.3). It is 

thus reasonable to ••eut11• that r~ bim:tfng of.•• •trategu Mi th reepect 

to a speci fie disease or hypothesis structure tende to •~•ociate the bound 
• "•! ,·-

strategy with that diseaea. A atr•tevv tflat is,. retained and aHociated 

with a disease la called a .specyal etratwau. lhe lt!tratew frame model is 

fle,cibla 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 tN HJC. A atr"Mesn; fi"a..' J• then added which 
',,:,t.,: 

e11entially acta like.Jt "buck~_,.•, lt nata,-.presence of a epecial 

strategy as part of its prototype. IJhen this fr ... ·i• activated and 

1ucce11ful ly matched, the 1uggested methods wi 11 point to the special 

strategy contained in the diseaH fra•• (which can then be eelected as the 

current strategy}. 

3.3.2 Is It a Realistic Model? 

The uea of frne theoru to describe etrategiea i~ some senH do•• 

violence to the original conceptions of Mln1ky. l.lhile there ie not direct 

evidence for frame theoru as an e,cplanatory mechaniH (i.e. a theory of 
; '; '. ,~ .... ,,. - "" '' ~ ' 

diagnostic proble■-solving), it is poHible to argue t.hat it le not an 



unreaeonab I e exp I ana ti oni 

1. ThrOYgh repeated tMperience In the proce11 
of;taking a preeent i lcJ~J, wtor•.;•ve.lop 
1trategie1 to deal with each po11ible con
figuration of the lOC., •. 

2. At each level of a,cper.Off, within• pertlcular 
specialty the underlying knowledge base of 
.. 4ical f-aote po-,.,._ t,v:".-eh doQtcr i-. t1». 
a clo1e approMi ■atlon, the ..... 

. ,-, 

3. Knowledge of 1trategu i1 an Integral' part of 
the doctor'• -know¾adge- .bne .. 

4. 1t i-• unreaaonabl e to ..._. that dDc tor• · . 
a11ociate with each iricffvidual dieeaee and 
ui th uch poNlille. Qre>upjng:,.of ctiHllm a 
separate set of strategies. 

S. Therefore, it eee■s likely that to a significant 
degr• t4,at deter• Ina._ .. ffit 'NI~•··°"' a 
strategy are the featuru 1hared by ,at, of 
ctl NISH! and :fi ndd"9e .. the>c •-- of. · 
etructural relationship, that can e,cl1t among 
dieea.e. • . · ·"'' 
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By feature, of dieeases I Nan such things a, the acute v1. chronic 
,. :, 

cla11ification. Structural relationahlpe are CAUSE, COMPLICATION, etc. If 
. ·,; 

indeed doctors do key their strategy selection in part on these features 

and relatlonshlpe (and the protocol analyeis provides _some conflr■atlon 

that they do) then the strategy fra.e model is not unrealistic. 

3.4 Diagnostic Style and the Strategy Fraae Model 

If it i • indeed true that (at least four of) the doctor, who were 

subjects have appro~i•ately the saN underlying (medical) knowledge base 



PAGE 7S 

(which Includes the knowledge of how to take 1 ~.••ent.!11,,.H), how can 

the difference, In behavior found Int~ protocola,bl ~ou.nted for .and 

Incorporated in ~he SFM? One obvioue ,an11o1er ie t!},t ~ven. ti:'04'gh they had 

heard the aa■e lnforHtlon. they had dl fferent d!•~•tl.: ~~figur~t.ion• 
- ' '... . . ·.' :, q· ':' ·. • . 

(e.g. different h\,potheees). If we a11uae1 ~v•r:• .. t,hat they had the Sf■• .. ,, ' 

configurations thle variation in behavior is disturbing. A •ubset of this 
; "' ' :-··-< , -· ·; 

variation can be eaeily accounted for~ the SFM 11. it 1tand1. Variation• 
; ' ~~- .. ' : ' ' " 

can be produced by a11u■ ing that the choice of I nQde fro• U,e aet. ~, nod•• 
. - .. - ,' ~ : .'-: ', - . ·.' ·. '\ 

at a particular level within the goal-trH 11 a a~. choic•• One kind of 
•. \' ' t . . ' -

behavioral variation that thi1 can produce i1 a perautation in the question 

order within a set of closely related quutione. ~hi,• can be H■n, for 
• • ,,_• •• ,,, •, . '.•· I;,·• ' 

example, In a strategy of confirHtl_on. that calta ~or, ~~chlnp the 

principal-parte of a dleeae• prototype. The eelectip_.n of wt,i.c:h principal-
,- . • ·. ~ •' • • • . ~ : .;-,;:,'::. -~ .. _, < '· 

part to inquire about first can be •Id• a free choice (in Ul"\Y 
~ ' . . . -~ 

circu■1tancHl •. 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 e.tJge. 
. . \ -;;:!. - ~ . ' • ~ , ','0--. ' • ' ✓ • • : "'. • • ' • 

The choice of co■pletely different 1tr1:tegiH (undfr .~he 11,u111ption of 
, ';, - , '. '_:: ' . -'. . ' . - ' . .~~, . _., 

I dent i ca I ti i agnost I c conf i gurat i one) 111,11t 1t i 11 be accpur,te~ fpr within th• 

SFM. I uee the ter11 diaqnoetlc: etyl• to refer to the variations in 
; ' . 

behavior a■ong doctor, resulting fro■ the Hlectlon of different 

1trategl••~ It 11 uteful to get• fttllng for wl'llt thl• kind of variation 

I a I Ike. So■e doctor, .... to be ---~,•·~HiVI In pur1ul"5J.-,. hypoth••··· 

thew ••k ■or• que1tion1 directly rel,at,d to ltt. flnat conflr~tion at 
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url ler 1t'9H In the interview. In contrut to the • .. ••••iv•• •tyle 

there 11 a IIOF'e •cautlou1" 1tyf1. A doctor having -.thi1 etyle tend·• to 

eacplor• •anv different area• b'efore f~f~ ln~;~I• prlnc1~1 c:IIHa•• 

,.:'., .. ;;,,._., ;:•~' . 

•,cplor•'tlonal que1tlon1. Thie kind of behavior CM be •,cplalned In 8 

nUMber of wav•• There can bl a high cut -~ieoclafed with -■ l11ing laportant 

infor■atlon llnd thue IOU do~tor1 are cartful "not 1o be ltd down a •garden 
. ·· ... ·. ;,~- > · L;,_; f·' J.. ,,''·\- ~·· : ; , i 

path.• Al ternatlYely, th• doctor 11111 not~,., coafortable wl th • high 

level of coaple,rltv In the hwPothetil 1tructur1 or ~Ith' a certain ..... of 

di ..... and ■ lght try to el l ■ lnate uni lktly Potllbl t;i\-1· •• before attaptlng 
' . ~ . . ... , . ,' . :; {.;f ' .• :· , :. ".· ,:_ ' ,. ,... : ' 

·. conflrut1ori. Doctor, are a"tio aiware of the fact that • patient aay have 

■ufUpf•,. unrelated prObln•··Nhl'ie only ·pr.~tr~:-wl
0th 'findlng•''~l one of 

·thea. Many d, ..... proc,,~. IUCh II Clnc~i~ prtMaot..ilc renal fll lure 

~ • \!.,' 

Varl1tlon1 can be '"" In how doctor·,· chooll ind puraue 8 f Ind Ing. 

So•• doctor, choo•• to 1,cnau1Hvely ~'.:ac't.,:fz~ i. 'l1~ing already obtained 
. ' ,.. ., • .. • .'". ••.•, .. ,,,_ -~;,,•:,..J<f ,~••,~.• •.lf~}'·~~J·;.-!:'>•." • r e :,~ •• •', 

before eetk1ng any new flncltnga. Other doctor• try to expand the total 

picture t11ey ftavi of • patient' before go1ni(aftr -.,:'i~,~ ,,:.:.1ng 

• '--s •' •• ',_, ,,, ;,: ·, 1~··.:- -~,: ·&~{i-7 , .. ;'/: ·,;•,:..;'' ;_ . 

of cur-r*"t 1yt1tpt0111 - pa1t r1l1tec:t M'dt9111-t-ttorv and IIINdlately aek 

about tM hi1tor1i,. 

The deKrlpUotte I haYI pre•ented ... -htpreclH and iapr11aionlatic1 

they wir'• Intended to gtve a'~ea# i''bt'ba&:;6Yer~1~t:a{''thil range of 

var i • t I on · that I • · abtel"vtd. Any IOC:let thit, ~ I al•• · l&Ji.fi a f • ·. to reproduce 
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the behavior. to doc tore in takinQ u,. pr,~t l H,_~ IIUJ,t include the 

factor of diagnoatic 1ty,j.9. ,.Tn•: Sfl1.;F~~i.cfe• a fr-,.~rk for ;~luding 

1trat9qy fr••·· 
Auociatad wHh the •tching of -h h•r••nal :qf ,tr~t•ow frJ• I• a 

ecore. Thh ,ac;ore 1, a .... ur• ot:,.~-1...-.~"'ff.~ lhe,rf•t.,-, ln the 

selection of the particular strategy. The total •c~·•·i' qt)taia~d t:,y 

adding the •~•• o.f •~ch. ter■j:O'I. TtiJt ~qr!• ~,mz,~n_h !~., weight-of

evi~nce in favor .. of.•eJectin,g. .. ~he ... ,~r~l'9Y~ ... ~ a,,!~1119·., wei~.tir,g 

ayste■ to the el~nh o.f the di1~,~j~, ~«>,0flwr:iJ,~~~t '!P-i•!ione, in. the 

Hle.c:tion of atrategy can b,!:l?J''1pU?d# (~.t,s, J,,.c~•~~• •rp aeaigned to 

the v,riable• of the IDC, not, to the. f•~l"'1'•"""'- t~ ~~•,1:,~hJt ~,u•,d 

a11ign■entt to ·~he varilbl•••> 

lolhen a ter■ in,1 of a 1tr,t,w fr,- i.1 -,t~ ~11- • eJ•••nt of the 
; · · · ' · ·'.'. • · ,n,,,, .?a. ~.if~;;. ~ • ':~_1r. ~ ' : •"'' .. :, ·· ;-c ", ·• .·, , ~ '·····. 

IOC, the ■atching ,core i1 now calculated by 11Ultiplying the ele■ent'• 

weight wl th the ter■ inal • 1 raw .•core. (Of cour1e the weighting eyete• ■uet 

uee nor•a 11 zed we i ghte. J The ant I re fr... l I then scored by adding up the 

individual weighted acoree for each terainal. Thie will reorder the ecor•• 

of each 1trategy fraae in a different way. 

It ie not obviou1 how thi1 would work, IO consider the effect of • 

particular weighting 1che■e. If we want te produce an aggreaeive 1tyl• we 

would aeelgn hea\f\l weight, to each el ... nt of the JDC that involve, the 

pretence of a LIKELY h\ll)othe1ia. Bv doing thi1 we t~d to 1wa■p the 

contribution, by the other eleaent1 of the configuration. On the other 
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hand if we want to·produce a·aore cauHoue ttyle we·woulci weigh these ••• 

ele•ente very f tttte. To prriduBe a •tv•• that tend•· to character in a 

finding once ob'tainld. we haavl l\f alQht the'tOC ele■en't that tpeeHies the 

presence of a differential characterization network tor a finding.. IJhi le 

this description don not tel I the whof♦ mrv of 'how style t•· incorporated 

into the SRI, Jt if\ows that· the· llbdsl ls f:te,cible ehouQh to Include it in a 

rather ei-.,le way. 

Style 1• perhaps the least under·etooct tae•t of huun·proble•.;.•o·tvlng 

behavior and apecHlcal ly, the probteil-ao1vln~':behavior of doctor■, 

Ooltbal, who exa1ned the protocol1 of doetort t·lktng il"c••• of abd0111nal 

pain was forced to conclude that (probablf b~caun of the effect■ of etyle) 

that there Wat no such thing II the •dtagnoat'fc proceet. 11 <Doabaf 73> In 

other problem d011aina it uy have ae auch effect 'hf deter■1ning t i••-to

eotution ae intelligence and dOilaln-speclflc knowledge. 



PAGE 79 

CHAPTER 4 
,( 

CLAS§I FI CA Tl gN ~ s.T~ TEGI JS 

In this chapter a scheme ie presented for ~laee}fying the data-gathering 

strategieJ fro• the protocols. For a long tiH one ~WP• of 1trategy ha1 

dominated the thinking of the Hdical profe~ion - ttut. differential 

diagnosis of a sy■pto• (1uch as abctOMlnal pain). The c;ocl,ification ,of thl1 

approach In a book such ae French'• l~x of Diff,r•':"~ial .~l~POP•i• was 

considered an l11portant step forward in _th,e .•wst~atic Or.$J8nization of 

diagnostic procedvres. Of course, onw ~octor• ~ 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 queetlone) would have the effect of 

e1tabl_iahing a hypothe•i• if the an1w1r1 ut the •~ctatlon• of the 

doctor. On the other hand, ther!I ware quHtion1 th~J. 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':', Dlscri ■lr)iltion and 

E,cploration. A etrategy ie IHigned to one of then f~r categories baaed 

on the intended effect of it• top-leveL ~oal. The prot~col analyela 

revealed that within each of these categories there was a.wide range of 
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variation; there are different types of confirution, elimination, 

discrimination and exploration etrategiH. The claesification of 

strategiea within a category i I iaade on the bat I• of the method used. In a 

direct method, the data sought is the same as (or equivalent to) the entity 

to which the goal is being applied. In an indirect uthod, the data sought 

is derived front the pre11ise of a rule that aasoeiates the data with the 

entity to which the goal ii applied. 

A schen for classifying strategies 1ay1 nothing about the conditions 

for the selection of a particular strategy. In addition to it• value•• an 

observation of underlying structure in the •i,cperiuntai data, however, it 

can give u1 a way of viewing 1tritegie1 Inter•• that can aid in our 

understanding of the clinical deciaion•Hklng proceH. If each question 

asked by the doctors represented a different !.wQ!. of etrategy our ability 
. ' ·, 

to describe and understand the doctor's probl .... solvlng behavior would be 

very limited. It ii the tMistence of tiMllarltieeaMong the goals of the 

questions that Makes a cla11lficatlon ech• for 1trategle1 poHible. 

4.1 Confirmation Strategies 

C9nflr111atlon etrategiH -are strategies to eetabl leh or validate a 

hypothesis, 1hev ll"e eharactarized by que1ttorts tha-t eeek evidence that 

Mi 11 support the hypotheals to be confli-Nd. ·· Further, the type of evidence 

that I a eought i • positive •~idenee. Thie uane f'indingi that are 

characteriatic of the disease, clinical state, etc. under conaideration. 



PAGE 81 

Thie ie in contrast to supporting a hypothesis by evJden,ce that that tend• 
~ . . - . . 

to weigh against competing hypotheses. 

Evidence can be cla11ified by It ■ relatipnship t!) .a t,yp9th1~ls. 
• ··, • T :~- > \;. r : , • ·,,,i" • ' · .', • 

Sufficient (or pr,i,a, f,acie) evidence is 11.1fficient tc;i.,c.~nfir• ~ h\U)otheeie. 
. ' " .• . '' . ~ . . .· . •. . 

For example, dlJsuria is sufficient evidence for b_ladder irrl t_atlon. 
' " /, ,:; . . . }- . 

Necesearu evidence consists of flndin9.s th~t 11Ust -~ _present or th.e 
·. . .·; . •' . ' 

hypotheai s is rejected. Support inq JVi~,e consi~tl_ or f l~,ir-'es that add 
. . - .. ' ., . ·- ; "-·' . . -~ ' : 

weight in support of a hwpothesis •.. ,2QP,j&te~t"!i~e)s fi~i,!&r Jo the 

legal concept 9f circu!llstantlal ev.i.~•• 1, ~ .r:,,t~t,..,•~ to ,aupport a 

hypothea_i s unlees ther.e i • ~irec,t, ~.pport i,ng e_vi~,_.,u N.pat Lv• 11vidence 

consists of findings that weigh1:tprinst or a,-e ii;lC°".fittent with JI 

hlJpotheals. 

4.1.1 Direct Confirmation 

Direct confir•ation strategies are confiraation strategies that uee 

direct methods, They can be further IUbdlvided into !J:Cpprt wl tpeH and 
. '. • .._. '.·)• l ', C • 1 _. . : ' 

prima faci!' confir■ation. E>ep,rt witn~••~~ are
1
: tt'P.~~ ~ptore ~_ho have 

~ ' . ~ - . ' :.. . . 

observed the patient at some ti•• In the. pa•t and have evaluated their 
' t • ~ f ;-· ; ,·.. - -. - . 

medical statue. In addition, the doctor has reas.on to trµet their 
_- ~: ·, ·:-- :·} :~ '._: ' ,. ,i .,_ . 

conclusions. An example of thie strategy is the following, the doctor 

wants to confir■ a history of previous urinary tract infections& 

Os Old they lthe doctor, ·at the hospitall 
arrive at a conclusion froa the IVP. 



lCa She was said to have a bl lateral staph. 
pyelonephritia. 

PAGE 82 

Al our protocolt deaonstrated direct· conflrution ueing the e,cpert wl tnee• 

111a thod w i I I be qui ck I y abandoned once the ...-t tMaw·11ff proven: ·tc, 'De 

unreliable. In general", however, doctors 1K,Jst rely oifthe previou~· 
hoepi tal recorde or reports frOII other doc'tor1 to 8 certain IIMtent. 

f'riu fac1e direct confirNti'Gn' ie 1'0Mlall\1· reatrict.ct:' to pt\\ftlcal 

e,cMination· or ·taboratorv Hffl:U..._ but can '- Uffd i~ other phaae■ a■ the 

e,caaple of the dV•urla de10n1trat... Thi• ttt-ale11lcan i:,.·.t be underatood 

bU observlng that asking for prlaa facle evidence ·1, equivalent. to laking 

if the patient .,.. the condition .,.lng teated: ·~~. Alk \ ng 1f the . 

creatlnine value ia elevated it equivalent to aaki"ng If the patien"t hae 

renal fal lure. 

4.1.2 Indirect Conflrution 

Indirect confir■ation WH the IIOlt conon 1trategv fOUnd In the 

protocol.. A aingle appl icat1o~ of th
0

l1'1tratew ~atett fl"'OM OM to •• 

■anu •• fifteen queetlona. Indirect confirt11Hon: ~:t~atagi•• ... ·b·••d on 

the UH Of fi~ing-ctiseaee uaoclation rut... fhti'gelW'al ,;... of th••· 
rules iea 

evidence-for 
<collectiOA of findin9a> -----~----•-> ~clinical 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 compfaM, 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.roee,cuting • case against a 

defendant. In order to be successful he auat show a nuaber of thing11 

l. A crime has been committed. 

2. The defendant had the apportunity 
to commit the crime. · · 

3. The defendant had the necessary 
"tools" 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 qefendtnt 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 had poHeHion of it 

at the time of the murder. To ahow 110tive the DA ■uJt prove that the 
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defendant had a reaton to kl 11 , either gifo or' aia'iaoelty, for e,caaple. Of 

course If enough credible wi tneaus NW the c1,,_.,t put I the trigger, the 

other eleHnte ■ ight not be ~•Ni-v CAtthough .,:ttv~ ''ia laportant In 

determining which degree of"hollic•• the defendant\,nt be proeecuted 

for.). 

Case-building in ndical diagnoels ie ei•llar to thie legal e,cuple. 

(Of course the doctor h not bound bu t"9 rufe• bf evid~~--) The concept 

of opportunity le found, for e,caple, in the consideration of a patient who 

-··· to have ad, ..... that has a clw ctell6gr-af:,hif dleiribut1on. The 

paat pretence of a plllent in"'a pl.-C.''~• -... ~·WOllt~ ~c. b•en e,cpoNd to • 

certain kind of infectiou• dlua1e woulc!f'nwiarly'bi1
conf1r•d if the 

doctor le considering" a, -~-'di.oil• .,;; 1·~-,.iu;,,· t~t le localized to that 

part of the world. T~•,an•Jo.9,11 of •tQPJ•• ~~ " ... n in diagnosing 

alcohol le cirrhosis of the I iver. The ~tor' au~t de■onetrate that a 

suff iclent aln()Unt of alcohol ~ •• avallable ancl.conued by the patient. 
~·1-, ·, j' '. ·;., 

The concept corresponding to ■otlYe In ■edical diagnoela I• predi1p01ltion. 

A person with diabetes -•• ,·1it'u1' la predl•·· to'i,a';ing urinary tract 
' : , -.. , '. ~ , · : _ .. ~~t- .- ,.,,,~,'I, ;_ ·, ., , ·:,,.:? ;-11-:, · ' ... 

infection•; he hat a •aoth•e• for getting the di••••• 
Thi ■ analogy (I Ike IIOet analog1eiW'cari ~ ove;don~. Tlie point I would 

I ike to Uke lt that in attiMp'ting''te corif1r11' a dlainottic hypo'theeia a 

great deal of evidence of different type1 au1f be gathi~~~ '· C.~e .. bui ldlng 

i1 not a single strategy but a collection of 1trat~i;e. The ~ar-iant of 

caee-bui lding that the doctb~ uees;depend■ -on t~- ,-alui-e'of· the di••··· 
hypothe1i1 to whlth ft ii applljd •. :The three"uJ~.,~ ... ,inti thi't !'have 
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identified correspond to the classifica~ion of a di•ea•e.a1 acute,elngle

phaee, ac;ute, iwltlple-phaae or chron;i.c. 

Case-Buildlng-1 - A~uta. Single-phye Qif!!•U. 

An acute, 1ingle-ph1se disease is ont that develop• over a short time 

period and haa only one phase of .developaant. E,caaples are influenza, 

acute 1nwocardial infarction (heart attack) and APN:- C:a•e-bui lding applied 
~ • , n• • 

to this kind of diHase. iJ characterized by an at,tampt,Jo confirm the 

dieease prototupf. It is difficuH to giv,~ an.4P>et1et def.inition of what a 

prototype ie. The l40rking defini lion that ■oat .0,f .the doctor• ••-•d to 

use i• that it it the collection of 1ign1.anci,W11PtQ11•, t~a~ thew would 

e)(J)eet the patient to have if the pati•nt had the 4'-iMate. It includes al I 

the f indlnga that are naceeeary evidence. Fw eMHPle, the· prototwpe for 

i n f I uenza i •: 

(PROTOTYPE INFLUENZA 
(SVMPTOMATJC-«IISTOW--REVEM.S 

(ONSET 
CCONSTELLATIOft 

<FE~ ANO CK.11.LS MID ,w.AISE> > 
•nett,-Ut mN> · t2 • > > 

ANO MUSCLE--Ml!ES . .. 
ANO COUGH 
ANO ~SAL-STt.FFlNESS 
ANO COCCAS I ONALL V PROSTRA Tl ON 

ANO NAUSEA 
Alfl CORVZA) ) 

(PHYSICAL-.EXAf'\iMATJ~YEALS 
MJLO-PHARV~-INJECTI~ ANO 
F~ACE.; ~ 
CONJUCTIVAL-REONESS> 

(lABQRAT,ORV•••OAJj-jEV£AL 
LEUKOPENI A)) 
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The prototype for APN can be found In Appendix 1. 

A variant of this for-111 of cue-bul ldii,v It uHd for acute, ■ultlple

etiology dieea .. • Mhen the •ttalogv ie a factor lft deter-Mining a treat■ent, 

acute perlcarditis, for exa11p·1e. Thie variant of taae-bui tding Mi 11 

typically ln'ioke a sub-strategy to deter•lne ttie·etlotogy. 

·tne-Su 11 di na-2 - · Acute, nu I Up l'•-P!'!••· l)j •••••• 

The di ee&sn that fat~ under 1:hh eletei fl'Cl't1on ai'"e '.thof'"t-ter• wl th 

two or more distinct phaaes of devetopunt. EMMplri are .acl.lte 

gl OMeru1 onephr it Is and acute tubular neCl'""oele t-=ute renal fail urel. Thi• 

strategy is characteri'zed by confirming a !l! of i,rototw,••• -•ach 

representing• phaee of the dlteaee. The pre>tot.,...Nt •I• inehJdH the 

ti11e-relatlonanip1 Mong the phaeet, For --,1., tt. .fft of protetypee 

for acute tubular necrosiss 

<PROTOTYPE-SET ACUTE-TIB.l.AR..f!IECROStS 
( {PROTOTVPE Cl.'U:UIIC..fl'HASE 

.(OLIGURIA AN) 
RED-CELLS ANl 
GRANl.M:.cA&TS • • • ETC. t > 

fllAOTOT\IPE DI llle11£..f'MASE 
(PCl.YURJA • • • tTt.h) 

<TitE-BETIJEEN <OLIGllUC4'tASE DlURETJC-PHASE> 
CBETIJEEN t2 bAVSt <t t&Ktn )) 

In the case of a MUI tiple-etlology di•ean such as acute renal 

failure, where the etiology la a factor ift determining the treat111ent, a 

sub-1trateg\l •au be Invoked to de'terMlM the cauH. 
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Case-Buildlng-3 - Ch'.o~ic Oi•-~f•f 

Chronic: diseaee, are long-term dl1111•~ that-~"' qr ••w not have acute 

episode,. In 11any chronic diseases the i,r;eentat'hm may not have a 
< :•, ~~ 

characterie.tlc prototype depending on the stage ,tsf develop■ent. In order 

to characterize chronic diseases a develoeental 1c1nario i1 needed, Thie 
,·. ' "'- .:. _,_Q • 4 - ' '.-. 

ecenario i• ei11l lar to the connectlld,phme aaic>clated Mi th acute, 

multiple-phaee diseases. It consist, of a sequence of events and their 
. ' 

IHociated ti ■e relationship,. Occasionally, the H.quence of event■ i ■ 
. ' . ,, ' . 

ver1,1 clear such at the thrH stages in 'fhe·cteveioi>Ment of e1,1phi I le or a 

hi story of rhaullatic fever in rheuftHc heart dl-...ne. · In aan1,1 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 I encased together and catl •~ thtf storu of the 

develop111ent of the disease, lnctuded in this story are the common feature• 

of the different scenar-loe. For each teenarlo there can be findings that 

are independent of the etage of developtnent. A tUPica1 pattern of 

questioning ln,the prot.ocol1 wn for the·doctor to tr1,1 and establish the 

initial point of the story, In 11any diaeaset tha lnitla·t event Is 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, 

Thi1 variant of caee-buildlng does not have•• rigid• 1equence of 

action• a■ do the other variants. There are, however, deftn1 te 'COMponente 

of the etrategy that are nor.ally atteapted (regarcfteee of the order' In 



which each l1 tried). They ares 

1. Confir■ the.Initial event (Including 
Pr . .-i,cJUit~~lc. T•J~H,ial ~t)• ner~I l1t 
a11oc1ated with the cau• of the dl1ea1e. In 
thi.1 •tt~ti,m.i U i• •t•• ~--Jphtflt"R
m!ll· 

I·t< 

2. Corffir-11 tl"le a.velopaentai acenari~ by conf lr■ing 
each. a,;\;nsiMbn,nt ... ·:·lhl•_,.,~ .. ,. ··tha 
stage of developaent. 

3. Conflr■ the tin-independent findings. 

4. If the dl1ea11 hae a typical· acute ·preeentatlon, 
conflra th~•eocta.•,~ 

s. Cc,n.fi~• artU,fH'ed,i,__.iUone-.tk> :the' ~ipi tatiM 
event. 
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An e>ea11PI• of thie stratew.,~• in.-.prc>toc.ef an,l~ect-.inChapter 2. 

Hera the doctor wished to c:pnf.ir• c:btaa,iA•l~irtl•• · TM• 
J • ' ' •• ' • '. ,, 

precipitati~ •y•nt wu an i'1Ltiaf.urdnary trM-t· ~fectiw, ;,,., .. ,ociation 

with a kidney atone 17 ._.ar-, eartier~ Ttae _,...J•·that,,U.ctoctor cho•• 
to ■atch .epeci f ied clv-~ic taae-tM'i.-J• a.it~-Mflt• f I are,... •f w-inarw . ,. - .. 

tract infect ion. .After Ht_,, itt,\lftl; tM• , · thlt doc.tGI', •t•t iahed • 

predi spoil tion to CPN.. phenac,t_Un ..,... 

4.2 Elimination Strategie1 

El iDJinatlon strateglee are i,f:'\~,iihen-lM·dOctor-ui.._1 to remove a 

hlilPQthes I• fro• active ~nt.er\tiQA. Tt,1.1,ftOr-MI Jtl,...,_. ·MOYift9 the 

h1i1potheei1 to the .RULED-OUT tection,-of_ tlw ~$.., Wlwi'-'t • ,J,ypc,theti• 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'fll.£-M or'tt:IIFntM a hypothesis.) 

The 11101t i111portant' el'eftnt of t,- fOC in dst1r1tr1tn;'.~ff\,r el l ■ ination 
. , , · , , t~ ,·-_ ~ .. . · ·: ,:'. : ~: · t~ ~ _.rt·--. ,, 

wi 11 be selected it the total ••r df ,'L'KEl:' ·~ ~jl;E hypotheses. 

The I arger th i • ntlllbar, the greater -th•·-1-1 kWI tliJoc,(f ~Le J l• i nation w i I I be 
' : ,•· •,_ !: '. j-;::-.> •": ''. V 

selected. Thia, hqwever, is not the only ,criterion f!)r t.ha selection of 
- ,. ~ .- ., ., - \_· ~ : ::_ ' .:; (; ~ - . ,,- ·. 

al l111ination. • The nullber of iepjrate ar.tal co~reci ii, 'the iet of hypotheaee 
' • '; • ·• 't, •. y '\/.""··t 

is another cruc·lal •·lnent. As ;shown in the 'nhA•ctprotpcol, the 
', '. , ,.. -! •' ;, 

the doctor's ee'fectlon of an ett•~•w:_,a't Ji••tJ.~.J,)the _.condary goal 
, . •'. •, \ . -, . . - •; 

was to el i ■ inate GI as a separate, independent probl:••• Y~ ' 

Many factor• ,go Into the ~i,i9n •!·. tlt~N~,~th¥i• to al i•inate 

after el i ■ inatior., h11 been selec},d,, T~ }.~11~1'J~t.Qr~ ~igh in the 

favor of a hypot,h~•l• beJng, s,.1e,et~ for. •IJ•i,iati'-'ru 

1. The po,i tipn .~. th,~ PLIS. J. ... :J1~ .• 
down on the list, the •ore likalu the 
hypothe_!S i '5 is to be .. I ec,.ttP f,qf · ~tt,J no, .. 

· ... ' ' ' .. , . ') - ,- ,,, -

2. The incr,ea,e in the ~C>llp~~~f.• 9J.t!!"t ~-~$ 
to be gainltd by cutting a h\il,mthesle. 
Hypothe1ea that. wl l I ra11ov• WIQJe are-,, frQ,
cons' detatlon ..... ~ prefer,~. ' ": . , .. ' . /• , 

3. The refatlonthip of the cut lindinge of a 

~~~~t~~~.f k:: !~: ~~:~:"~1~~/,!h~:,!!~~:·1 cterad 
to be ~CeH!f;Y,, 8\' i ~enc~ f~ '}l\llJO$~t.i 'r:Of,J,'!~}'•i:-~ 
a veryhlgh frequency of oeeurl'-ehce"in the a,seaae.> 
Hypot~eee~ wh~ee cut. ~l~i"V• 1.-.! .~l91ety '· ~l~ted 
to·the group·of flndfr,o,·undtr con,idirat1on 
are prefered choices for ell ■ inatii,g. 



If the current focus of questioning is urinalysis 
finding,,. for e><MPJt, a,nypot~•I• t~t oan.,b• 
el i•inated by aeklng about the pretene• of rad-eel I 
caet•,would • prefer-ad. 

4. The potential decrease _in ta:. P4JS •titv: if 
a whale set of hypotheses on the hypothesis- list 
connected through re I.at i QPal J h~S; ~~ ,o-. r•v:ad 
by cutting a, hypothesis, ·'tutting a t,ypothesi• that 
has UflM CAUSE qr, CIJ1PLICAtl.(Jj I inha an the. 
PL IS i • genera 11 y pre fared, 

S. The prognosis of a disease hypotheeis, The protocol 
analysis reve•ted tha.t t,- ~~ •~ lh~Atisean 
was rn ter■e of di fficuHv of treatnnt or haYing 
a po~ prognoe is the aort ti "-•I y the ~01'.' ..._._ to 
tru and eli ■ inate it. 

6. The nulllber of findings left uM>cpJained bt., a 
h\N)O thes i s. A hype, that i t . thJt I ... _. -.,y; pf _.the 

· finding, unexplained 11 a prefer-ad choice ·fur 
el iain;at ion. 
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El i•inatlon 1trategies are characterized b\J questions about the 

absence a f f I ndlnga that are e i ther neces.sary ev i de~~: for a d I aeaae or are 

so. often found j.f a dltease is pra■ant tt,at th•ir ab•ence weigh• very 

haavi ly against a diseaea· t,ypothe1i1, l.lhat dla.ti_"9,Ui~•• an el i ■ ination 

strategy frot1 a discrlaination strategu ls that a ·1fnd'lng 1ought that i ■ 

evidence against the disease h""othesii to be tli ■lnated ia not neceeeari ly 

evidence that supports any other hypothesis c,p the flit. 

The goal of el l•ination lll\.llt alto be dittingµiap~ froa the ponlble 

results of e,cp-foration, An expforaUon 1trategy 11~ .. hl~ the reeul t of 

al i11inating areas of coneichtration, but t-lnce tbe tlvRotttitet that are 

el lmlnated Mera never on the PLIS to begin with, It can .not be Interpreted 

as an eli ■ ination strategy. 
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4.2.1 Direct Eli ■ ination 

Direct el i ■ ination is 1i111i lar to direct conflr■ation. In dl_rect 

confir111ation the findings that are sought are tho•• that are pri ■a facie 
. . . ' .,. , . ; . - :',, . '.'. 

evidence In eupport of a hypothesis. In direct eli ■ inatlon the finding• ' ·, ' ~ ., -) , ' ' ·'\ .r ' 

sought are pri111a fac:ie evidence againet the hWJ)otM1l1. ~•~Ing about th••• 

finding• i1 thu1 equivalent to aeking if the. patient ~oe• not have the 

condition. Coneider the fol lowing exaaple taken fr.CH.I '7otocol 2i 
•• f - .'; ": :C. • ~, • ,, • , ; • -r ~ •; ''""'• ·, • 

Oa First I'• going to atk eot1• question• about 
the character of her urinary etr•• becauH I'• 
thinking in ter■e of Infection in, tti• lower uri.nary 
tract. Did 'the patfenf m,tii:I. ahU bh:iod Tn her 
urine? 

Ks No, she didn't. 

0: · That ehe didn't. have gro11 heuturla ■akH 1118 turn 
aw~ fro• one pgit11ii Hty ..;;·that d 11lgtft . ...,.. paat 
a ,to.,. in a11ociatlon with lnfec:Hon •. She 111ight have 
had ·a· hellOl"rMQic cyet"flle antf t'hat- iia1c.n·~ft uh1 itc.ety. 

Another exa111ple fro• the 1a111e protocols 

Os The one other thing l'-wlQht be lntereeted in 
thi1 lady with what you told .. le.the fact that 
she contfnuect 'tt,1 ~ 1'11 te celh ·th her urine. 
A f thotrgh i t•-i cotip f•te)'y 'cane"fattnt with c:hron i c: 
pyelonephritis I would be interut4'd In getting 
a TB c:urture on· htf'1]ult bee~• of her history 
a long period of t1 ■- ago. " I' 11CJUld expect the• 
to be negative. 

K: TB cultures were per'for■ed and were negative. 

A epec:ial case of direct eli•ination occut"S when the finding (If 

positive). is 1uff icient evidence for the hypothesis and If negative l • 
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sufficient evidence against the hypothHit. In the annotation of the 

protocols I noted thit type of strategy with a top-level goal of 

Con f I r•/E I I• l ntil te. Thar~ are uny e,cnp I·••• Atk 1,. I f dye cou Id be Hen 

In the ureters I If yH, no to·tal ureteral ··obatructlon, if no, Ob1truct Ion 

ie present. Another e>ea■ple it the urine culture as· evidenc~·of active 

urinary tract infection. 

4.2.2 Indirect Elimination 

Indirect el h•i~tion i.a a clau 0cf ,atrateg~ ~at have structural 

similarities to indirect confirmation 1trategie1 such as caee~building. It 
, . , 

ie tempting to call theee strategiee n,aat'ive ca'ee.:Wilding. These 

strata.glee were not a. co~nl11 ..h' :1;:.tbe:,pr-Q't~J~ alaply becauaa In th• 

caee we UHd,.. they pr,0bably. wer• not ~.,,,)'ld~r,tet el i•lnatlon la 

characterized by the following set of 1ubgoal11 

l. ConfirM sytnptOH lncon1i1tent with • 
the h\ill)9U,.&i a.. 

2. Confi ,.. ttt, :.~iQf: .• pr..: ,~tit i ng 
aYant.· atf.oJoal~;~ ~t~:~#itdiepoal tlon 

3. Conf ira t,tw. a~, <#:JrJnp·..-( evente 
ln the dJ'.l'el~~l ~-j,o., 

4. Confir11 physical exa findings inconeietent 
w i th. t,wpothui•• 

S. Rule-out (1li ■ inat1) the h\,potheala u1lng 
labor~orw ~. ·. , 
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Consider an eM~le fro■ protocol 4. The doctor J• trying to eli ■ inate 
' ·~ ; "·, < ,c 

chronic abdo■ inal proble■11 

01 H11 thi I lady ever had .lf\\l lbdo11inal coapl,!,lnt1 
whldf rwquired ·~' 11\.f Hs,»tt? · ,, ... ··•·• 

tea She hid' a<·ctiotec:vttectoll\i wicf•~dtOII\I 
seventeen years earlier. 

D1 lolae this the fir.st ti•• 1he ever had abdo■ inal 
t 

', ; ,· .. , ,. ,., ,.,,._ .... .,. . ' ,, . ' 

Ka . Y•t 

o, .. , d ,,...,. ' hid any trOUb •• •• • ch llef Mh--•. ehe 
■ i1Nd 1choot btc,atJ ... , of~ ~1,,..., ~~t.ala,~1, . 

, C ~-·. ,1,':. ' .. -- ·'. ,_J-U \,,.\ ,_ ,., , ' 

Ks Not that we're aware of. 

01 Or had irregular bO~I, ~v~t•-~i!'_ I' ■ .. 
loo1dng •• ttw•pl Mri"~·~.1't· thl·1 •·tt,ro'nfc~ 
pattern of a per~,~ h.l,f ~ ~~~t .. , ..... 

· eoapJalntt ·-111 their- 1l N1'W' hacf' • ~•tt011y 
and cholecy,tectMy dana on tt\41~flf,o.t·Ju,J .. 
chrort1e 'Cailllftltl1lflig:r~m,,~: i\1

'. ha''t'hli " 
of her cholecy1tect,aw !he i,a.v, ffll•f••l. 

: ,,' ,.._. -~- - : , ; . ~ "('" ; ' : . "'' '. 

IC: We don• t have that i n_f9r■, ti on. 
• 1,, ! J.;, ' 

As the reader hll 'probably notlc¼td~: the tnterpreta'ti'cih of thi e. Ht of 

que1 ti one I 1 1ubt I e. It cou f d bt 'arOt,itcl thaY thi '·doc t~ '41 t;w I ng to 

·conflr■ a devefopaerital 1cenario for-chronic ibdoaina:I pr~le~•• The 
reaaon Dr. Kail1lrer and I cho1e to inter~ef thie at 'f~irect et' i ■ inatio~ 

was the absence of ani., I ink■ made by the doctor to her current syapto•• and 

the re11arkt ude ,b\l the ,~octor •Hfr t~'"'prqtqc:~1. ~d been taken In which 

he eaid that It 1, very co1~n to ,,- • ;~at.t,rn ~f*Of'lic co■plainte and 

procedure• perfor-■ed without any underf'yi~'chr'ci'nfc prob IN• being found. 
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4.2.2.1 Causal E,ccfusion - An Indirect EI1 ■ 1nation Strategy 

.. 
An e,cample of indiaJ"ec,t eJ l ■ ina-tlon 1.a a Jtrat~ cal led caueal 

e,cclusion. Uhen a ~ti•nt preeent• with UncUnga- U'Mlt SUfl••t a ■ul tiple

etiology syndrome, clinical or physiological state euch •• nephrotlc 

syndrollle, renal failure, sodiu■ retention or hypar:ttmeion, a set of the 

poasible causes •au be placed on the PLIS. Oependifll' on the place in the 

protocol l-4here the resulting condition ,➔,f:h\jpot-.,., tt,is I 1st can be 

very I ong or qui te short. a~eson and Mc:Oer~ it t,. f~ ·e1eaMp I e, I I at 44 

different etiologies for _chronic renal failure <Beeson and McOermitt 71>. 

A diagnosis 11u.,t include the und.eri~ing,c:-...,1 -~•ie■• As has been 

stated previ~•fy t_his it iMp,ortant for 11 ~Ullber ofJ:~asona. A110ng the■ ie 

to separate out treatable caueee fro. untreatable eau.t••• 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,n a subset of the poHibJe ca,us•• of t,h,e r11eutting state. 

This stra.tegy is characterized b!iLp•~king fincfings,t~t are ccmeietent with 

resulting cl inic:al state but inc:on1istent with the,cl\.l,! Jor set of causes) 

to be eliminated. An e>ca111ple of cay1,I e,cclueton _c;.,, .be found i.n Protocol 

2. 

0: •••• Oid she have any historw of high .~lood 
pressure? The reasori I•• asking thaf queetion 
is that In a,eociation .wltb c:eritit'\ kinds of 
rena I . i nsu ff i Ci er1ty hyper ten, ton i I a very 
c011111on feature~ 

Ks No, she didn't. 



Di The answer to that question l•ade me away from 
something like chronic gJo■er ... lornaphritis a, 
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 COIIIP•tlng tl\lP.ot.hHes. Lo.c:>ked at 
. ''.' 

In the other direction, elimination could be 111n •• 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 them 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 hypotheses 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 eli ■ ination and 

discrimination strategies to determine which of two or ■ore diseases with 

similar symptoms the patient has. 

It might be argued that elimination ,trateglea tend to indlractl1J 

support the hypotheses that re111ain under consideration. If we el i ■ inate 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 aubaet 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 Hllt8 I l~t. bU ell1ln1tin1 alt other option, but one, 

under the .... condition,. ,.,. could conch,de thet. we have eonfir .. d the 

remaining hypothe1i1. These technique• are clever and no doubt are ueed by 

moet phyelciane 10111 of the tlH. In the protocol analyelt, however, I did 

not obeerve these techniquea being uaed. What MIi evident, however, wa1 

that there were two different klnds of que1tlone aeeoclated with the 

appl icatlon of a dlscrh1lnatlon 1tratew1 1. Aildng •• a nonco••lttal 
. . ; ') 

queet ion for the pf"Hence or ab1enc• of a· finding or for the value of eo• 

measure (such•• the he■atocrlU. 2. Alking a Mt_ of questions to 

characterize I finding, nor.ally I ayMPtoa; ' 

4.3.1 Direct DlecriMination 

Dir.et dilcri1fnatlon 11 a 1tr1tegy tt,at Nt• one for•. The finding 

that le being •~•d about, If poetttvt le con1idertd to be priu facie 

evidence In e14>port of one hypothe•I• while the negatt've finding la 

neceHary evidence for the other hypothHit. An e•-·· that .... found in 

nearly every protocol was to discri ■ inate ah acute fro■ a chronic problN. 

Five out of thtt she dOctors atkect for the dUr•tt·c,n'of the ·nausea and 

vomiting. Nauetia and vo111lt1ng of lq duratlon l1 prl• facie evidence for 

a chronic probl .. , whl le nautea and 'I011iting of lhdrt ddraflon ie neceaeary 

evidence for an acute prot,fn. Due to the nature· of clinical Medicine 

there are not ■anu exaMptes ..mere 1uch a clear cut dfacrhilnation is 
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poesible. 

4.3.2 Indirect Oi ■cri ■ ination 

Most diecri ■ ination ■trategiea that were observed fal I into the 

category of indirect discrimination. Indirect d·hcri ■ inatlon is 

characterized ·taw queetiont derived frot11 rlitee ·that aeeociate the positive 

f ind i ng ae supporting av i dance for one hypo thes i • and negative av i dence for 

the coapeting hypothesis. In Protocol 4 an elica■ple of the first form of 

discri11ination etrategy can be found(+ or --''flnding).> In this example the 

doctor is trying to discriminate a bouel proble■ fr0t1 a kidney problems 

Ds I'• thinking MOre of• fitHlney·thind than"a 
bowel thing and I woulci ask her did she have 
lfty Chanoe In bOWei ao•eMitte·a,Wtafed with 
thie (the abdolllnal pain)? la thia a poseibi lity. 

Ka ~. 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 t-h'is Nt of queitions the _doctor u1ed the ,econd for11 of 

di scrim i nation (1y■pto11 characterization) a 

Di Pa feeling • , •• it W®lcf De ■ore· I ikely 
a kidney problem or i t,:faddtr probln I'd 
be concerned ui th. I wou.lg .ask .a,out the 
the abdo111in1t pa'ln •••• dl« fhe p•(ient de1cribe 
it or uhere It uhere n i • located? 

Ka The location wae 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 ditcri•inate the flank pain a1aoclated 

with obstruction or renal calcul I frGII the flank pain of (unco11pf ic1ted) 

pyelonephritl11 

O, Did the pain in the flank radiate at all ••• 
did it aove? 

K, It WU .. ta,id to racUat• .... Nld t• .. :,....,. the 
left flank and the left kidney ll"ea. 

Os Did the pain at all radiate down into the 
gro,in? 

IC s She had al 10 1uper1M11>i.c pain 111d: ttmderne•• 
at ti•es. 

The final •~I• of di ffarential IWfjllatOII cit,..-ac,terization coH1 fro• 

Protocol 2~ la thi.1 e>eaapte the clocter 1,~.truifJQ, '9 dl1cri ■ inat• ure■ ia 

from other cau,ea of nausea and vomiting (epeciflcally, GI cauna) . 
. 

D1 IJas she nauNated for th• whole period of 
ti•? Agaln I'• trwint tct cur:•t•rl%e this 
nausea that she had. And the voalting; was It 
aHociattd w\th f09d,.,,~ j,t 9"0t..,.,u1. Fi rat 
of al I, was she continually naueeated? 

IC I She f i r • t t>ecaae nausut.ci ~d ,: \"' ~ i,,u, ir,g 
of the i I lness and later on began to vo•i t. 

D1 And was the vo11iting a11ociated wlth eating 
or did she lol&k• up in U. ,~l.ng w i th nau..a 
and vo•i t fng1 · ,. · 

IC: I don't have inforution aQOut ·that but I can 
tel I you •he did lose ~ight during that ti••• 

D1 I'• 1ti 11 thinking renal diseau.,~dr J don't 
know why at thi1 point ••• But I .,.as thinlc.ing 
with that question inter••, of ure■ la. 
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4.4 EMploration Stra~egie1 

The di1covery of a claie of strategiH whott:.tOP•tevel goal• could 

neither be claoified at confir•ationnor II a fcN'~!lf,Of .• li ■ ination or 

discri111lnatlon 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 • epec if i ei, geye I 9R Ing a dlagnost le ~the.•i,f and then cont i rm i ng 

it. If anVQnt hae .ever had to repa it a car or a rtcHo t.,,,. •. are ■anw ti••• 

when the preaent ing "1y111pt0■1" S\lgg,1t ,nothi~ JIQr! tpecif ic ~n "tt\8 

electrical eyste•• or "the power Juppty• and.even theu.non-lJ)ecific 
··,, . . . . . .. 

hypothHH might have a low certaintv- T~ stratw!,ll that car Ml;hanica, 

radio and TV repairun u1.e have a certain ,tai l.ari tw to the atr,et;eg.i•• that 

the doctors used. In the presence of non-1pecifi~. cluu theat. 

diagnostician, can (and do) UH vart•Uona 4f .wt:wat ~Jd bt -caUed check-

2!!,!. 11th. A check-out I let la tiapl,y a pre-cOIIQUad ut of ~Hone or . ... . ,· . . ' 

conditions to be tHt.ed. The.natur,•. of thue_li•t• le, auch tti,t in almoet 

all cases they will turn up eo•ething that will qenec,:te a vary ap•cific 

h1i1pothe1i1. The diagnostician then.~_tLther ~J•t• th, ~-out I let 

or l ■mediate I Iii turn to the h\.lPO thea it (or .h\ilpp;thete_J L,tpa t _pa• been 

generated. These Ii sh can. be quite cQ1JPl11><1 ttutv Call .contaJn ••ov..branch 

points and levels of detail. In udic:ine,. tha coaprehene.lv• cn,ck-out I iet 

is cal led a revi•H of 1ypte1U1. 

The protocol analysis revealed three diff8J".tnt lnt-.,,dlt(leffect• whose 

top-level goal, I have cla11ified ••-.e,cploration. T~ area 



1. Developing· a hypothe•i• In an w•• where 
there are no hypotheH• at preaent. 

2. Sharpening a hypothnl • by •ak}ng. it _-,ore 
apeclf ic · · ., · 

3. 'Chick l ng for add'lt I ana J prob I Ht tn thi 
presence of a hypothuie ttMJC:ture that it 
at,.ead\, sufticr_,.t · to" e,cptafn'··tlMi'"'1'fiown 
f Ind l nge. 
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The use ·of the WOl"d • .,..ea" In 1. ts· lliu111-t tie- W--~ffr\l genra I • · rt can re fer 

to an .... of internal Hdic:tnt tueh·,a varvutar'....,.t' Bhkttt or 

c:arcinoue of ·the paftcreae. It clil afto·ref• to tlri MP6tt' of the 

refiHcinal structure of·a dlseaee each •• cdapl ic'jtibna of urinary· tract 

Ob9tructron or dUNt of renal tatfUr-a.' ·tf'catt arif} reNr b/aapecb of 

the ),atient'a c:onditior\. that cat icrod ·•11 ·:·cnnfc'a'("citegoriee euch as the 

sever i tw of ttw i I lneH. 

Matting a t,ypothfth 1110re' speci tic Te wr.t ·clfdtor·• genrar iv aan by 

sharpenlng a hgpo'ttwtis. · It 1"'1 ·t1ot uncOMlion for"''a ctoc'tor to. ■tart :wtth a 

i:,road ~theeis such as ehronrc fWt"'dftun ~;••t~ abdolllnal proble• 

and try to lhar.,_, ft resulting h,~ fot'" .,__,,;., ~orileP.ief~i'tie _in 

tne··foriur caalt a,ct,·acute panerntlfi• frf' the 'ratfar .. 

An l■partant ebnsfder-ation fn Miking a Hnat' dl.osi ■ 'le that It 

ehoufd be; •eoaptete• In ttie tne of not ifiwing any i.condary, auba"idlary 

or cot11s,leHnt1MJ probi•n of the paftent. Ev.w::t~ ;;theee 111'1;1\t ~t be 

the 11ajor prob I••• (or at leaet the IIOlt' •tu ---•·~t: t..,_ patient I a 

Matti fttt-lng, 'li'IV •anaoaent die ls Ions about "tt. Ptftettt 9Hoc.f1d 1ohly be ■ade 

with as cOllp1•tec•, di8Qh01ttlc ,rct\rlt'II pc,Wtittl'ef; In lhW;caw.' tha"t'we 
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used al I of the doctors uncovered the secondary aneMia_and five out of six, 

the metabolic acidosis. 

4.4.1 Direct E,cploration 

Direct e,cploration can eaal ly be confueed with direct confirmation or 

direct elimination. As in these two itrategies if l_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 hypothe1i1 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,cploration can result in the si ■ultaneoue activation and 

either the conf i r111at ion or e I i III i nation of a hypothes i •• This strategy waa 

used by one doctor and reeulted in uncovering and confir111ing the patient'• 

metabolic acidosis. From Protocol 2: 

D1 Now, in terms of a lady who is presenting 
w i th uremia w i th what r th i nk are urea 1 c 
symptoms in aesociation with an acute bactsrial 
infection 1uperh1poeed on chronic pgelo, I'd 
be concerned with her electrolyte statue at the 
ti•• of admi es ion a, weft. 

Ks You want to know her Na, K, Cl and CO2? 

0: Ves 

K: 140, 3.7, 109 and 12. 

0: Given that information which makes ae.think 
she's got a metabolic acidosis with an i.ncreased 
anion gap, I'd like to know her pH just to ■aka 
certain that's what ie going on. 
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Ka Her pH was 7.18, PC02 1S. 

Occa•ionally, direct exploration can uee the expert witne11 ••thod, Fro• 

Protocol 61 

Da The neMt question would be had she any history 
of any kidn'V di•••" in tt,a pa,t. ~Hlcally 
ha1 she ever 'been tot d that ·n had a k 1 dne\l 
di ,ea .. a, a yc,urtgat,r ca,r . .ln ttw,, CO\tt.~'. of 
pr1gnancl ■1 or anything of that IOl"t?" · 

Ka She did have a history of difficulties with her 
kidne\jl In the paet. 

4,4,2 Indirect EMploration 

Indirect eMploration i1 characterized by q1a1tion1 derivedfro• rule• 

that aeeociate 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 •• a 

single question. The. doctor hit invoked •,q;,lorati4" Jn order to develop a 

hypothesis in the area of chronic renat dl .. uea 

Os ••• Now she Ii teral iw had oo.thint.:.•J•• 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••• 

D1 No urinary sympto••• no abde•ina,J p,in. no 
nauna, no YOt11iting? 

Ka That'• correct. 

D1 No bouts of uneMplained fever? 
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K1 No unexplained fever, 

One ar-ea that concerned the dactort wa1 th• ••ver I ty of her i I In•••• 
~ • •• ' '. .; • ,• . ..,_. f •. 

Question 4 of the analyzed protocol 1.t an exalll)le .of i~irect exploration 
... -. ; ." 

focuHd on the question of severity, In the next tl.)(MpJe Uro• Protocol 6) 
'• ., _,' , •-. •' > 1 L ~ ' 

the i Hue of ..,. i ty in a prevloti1 · 1 I fn•~• It ewplored1 

0: Ilse the ho•pftaflrid on th'at c,cca•lon? 
;. ·' .: 

K: Ye, the wae. IJhy did you want to know that? 

Di Becaute I WOU Id attu■e 't'cf - •tent the . 
••verity of her 1y■ptoa• Might be reflected 
In whether or not 9he waa ho-,tt,lized. 1t · 
would give•• an indication of~. nrlouelw 
ttl eh~n.,a•· It ~th• ·:\fai.· · : ,,< :. . .. ' • . 

The next exa■ple 1how1 how Indirect exploration can be ue1d to develc,p I 
. ~ '- • ••. ' ";; . ' ' '.. -~- ._, . • .. ! ,, .' ~- . ·:-

hypo thee I• of ear I y renal _fai I ure. Again fr_011 Protocpl 61 . 
. . - . . ·, .. ,, . :'·, . " 

0: L.lae there any ltOdl f icJtion of her .diet? 
- ' • ,,>"• 

K: Not that we' re aware of. 

D1 ~t!~~rTtt~~-=;ion_ ir, thl ~.unt of 

Kt IJe'r• not aware of any Changt iri lfiet. 

If a doctor had found renal ineuff lcl•~Y in the pa,et, one tMr.ap,11 plan 
,. . . . , ... ' . 

11lght include a reduction in the aaount of proteJn _t~ patier,t_ could .. _. ,· . ' ' ' . 

incorporate in her diet. 

The f lnal exaaple (?f a 1lngle•q\,18tliot1, lr~dJr,ept, •~lcratlon 1tr1tegy 

show, how it can be uted to. c:~ck for ~Y .P.S:',i•H~l1ted, COJ'ldJ Uone 

(in this caH hypertension of r9flal ~lgin), A~in _frDt!I Prptqcotii 



D1 Also one question l should ask i1 do you 
have any inforut ion about her blood preHure. 
l t her bl904 Jtr•~,, :1'4¥,at.d .. at.r.,ing thil:t 
hosp i ta 11 zati on or hH if ever been? 

Ki ••• sorry but I don't have\h'at infor•ation. 

D1 I raise that question now becauee of its 
aasoctatiqn with cbroi;tlc .,.,,_, ,,Si;a-.~.,. ,_l1y 
COMpU ter ta I I I H that whenever you get chron i C 

rena I. di suu_ ~ n,act Jo.,k,_ ~t :tt,9 blood 
pressure. 

4.4.2.1 The Review of Svet..-s 
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The review of 1yste■1 1 s the .• t •~..Pl• I found of an extended, 

indirect exploration strategy. l'lany doctor, con1ider asking this 
. . - 1 ' . . ~- L '-' J' , ·- Pi:".: , 

collection of question, to bt a routine procedure to be perforNd 

regardleH of any· diagnoetic hypothe1e1. I•d• the eecond halve, of 

Protocols 4 and 6 were extensive and nearly e~lete reviews of ay1t•••• 
• ,4-. . 

The normal review of systeMS wl 11 cover such areas as the head, ears, eyes, 

nose and throat (HEENT). the :skin ~d .... ~t-'."'~Jetonal syst••· the 

cardiova.cular. genitourinary. gutroin.t,a.ti.(la.l _,. ~ological ayst•••• 

Most doctors will include a history of Medications and previous itlnaaaes 

(although these are·usually considered part of the udical history). 

As an •;cnple of this strategy I w'i Ii fcicu• on a protocol that, ao 

far, has not been used as an example - Protocol 5. Thia prot
1

ocol was by far 

the most dlff1cuff:one to analyze. tto,t· of the protocol wa1 a review of 

eyst••·· but one that ···••cl to be taHored to tt,e''i:a••· i~ question. BM 

ut1ng thit strategy the doctor very effectively unco'lered the phenacetl~ 
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abuse and el i ■ inated the possible abdominal etiology .• , The reason for the 

difficulty in analy1i1 was that Mhile each question could be viewed as 

having a confirMation or el lmination goal there , .... d t·o be no clear 

hypotheeie structure to which to appty thete goafl, For thh r1a1on both 

Or. Ka•■ lrer and I decided that each question waa realtg ■eant to develop 

h1i1potheses rather than conf Ir■ or el l ■ inate the• even though in the proc••• 

of developing a diagno1tic ·hypothHis, the doctor dOet eli ■ lnate certain 

areas of con1ideration. 

01. I think I'd llke to go to tort of a ,w•~natlc 
review of her heal th to ue if we cart' pf ck up an1i1 
anci I l'ary information. Had the ever btl.en · told 
about •• , •• had she ever-'had 'any prablne wfth 
her 1k in? Raehee or at ler:gie1? 

K: No. 

D1 Had 1he been eubject to headache? 

01 She had a long hietory of headache,. 

K: LJae ■he treated? Did she treat herself? 

D: Vas, she has taken so■e ■edication for eo■e. 
ti••· 

0: Do we know the nature of thi1 ■edication? 

K: She took Empirin tablets. 

D1 How ■any did she take. 

K: As far •• we can tel I the took around 6 
tablets a day. 

D: Over what period of th11. 

Ka For about 1S years. 

01 What I'• concerned lbOut now l I whethw ah• 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 fro111 self medication i-■ediately follpw1. Chronic headache• 

are associated with hypertension, thu1 the ne,ct Hrie1 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 eka■ ined? 

K: It had been exa111ined on n1.111erou1 qccNione ea•• 
ti111e ago. ·· 

D: How about her vieion? 

K: No problems with her vision. 

0: Has she been subject to seizures? 

K: No. 

D1 How about depressions? Psychiatric, ••• ? 

K: · No. 

D1 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 :pr-oduct:Jon. 

0: Obviously the most cogent thing we've picked up 
in this review is the ve~v,.,,..,,y- alMJM,of e.,,irin 
which I think could well be related to the.proble• 
she had with kidney stonei~ .. Cbtlld .,_., Ur fatt have 
been a s I oughed pap i I I a fro• pap 111 ary necroe I •• The 
apt~ .1ha' s. t,av,llliJ,,nCM,t,. oow:',d · ..,., , repr.eeent 
episodes of renal infection or papi I lary l'leeroeie 
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related to phena_cetin abuH or analgttsic abuH, 

The doctor i1 being a little modest at thit point~ the ~pothesis he 

states is clearly his POH. The remainfng quesfibn• can either be viewed 

either as e,cploration or a weak for• of ell■ inat.•ion. It was di ff lcul t to 

decide because the doctor's PLIS now contain, a very_ sharp hypotheeie. 

Oa Had she had any problus with car;dlac disease 
or angina? 

Ka She hH no cardiac 1y111pt0■1. · 

0: Ankle swelling? 

K: No. 

Os Aside fro■ this ueigt,t 1011 thi!lt ~!e,c.,.rienced 
wl th thi • preeent 11 fneH, ·heel ehe had any change 
in her weight over the pu.t i,tar.? . 

K·: No. 

The focus is now in the area of GI probl .. ,. 

Da Any problHI with her appetite di- 4"\I difficulty 
swallowing? · · · · 

Ka No. 

Di Any previous ei:,ieodes tt'lat we tuiou· about of 
gastrointeatlnal ui:,·Nt, any ulcer,, 

Ks No. 

01 The cholecy1tect011u wai perfor;11ed,•au•• of 
what •••• Jaundice? P•ln? · ··· 

Ka I don't have any lnfor■ation about that. 

D1 · Bowel habit1? 

Ka She t,ae a rectoceta. She ha1 had a hlstory 



of Hvere con1itipafion,'.■ore lever tine• March. 

D1 lolae she taking 1nV -.C,h:atlon? 

K: No !Iha was not. 

01 Had _she noticed ~II c~ In the colQr of 
her ,tool? ·· · 

K: No. 

0: I want to get a feel fo; her ..,,_tr1'11 h1etory 
now •••• on1et o.f unn, wa1 ••• . 1' 

K: Noraal age. 

Da OoH she have any children? 

K: She has one chi Id who l1 3S and wel I. 

Os Old. the have anydinrc~}~ wlth.tJitt pregnancy? 

Ka Not thaf we•re aware" of. 

Da And was i t d.-1 i vered nor■a 11 y? 

K: I don't have any inforaat.ion. 

Os ~\Lt the didn't have #'W i.n~J•l.ao Qr. ~11are1n ••ct ion'? ' '' ' ' ': ' ' ,,' ' '', '' 

Ka No. 

Da Did she .have an\l . .prapJp ,..Uh . ._. Jolnta? Any 
•well log? Pain Ilk,· ai'.t~)li.tl. 

K: No. 

0: Uel I again, I think_. th:' ■airi. thin;.., we'vt1-, 
Utarned fro• ,~t' br:l,ef .r1"l~ ol, ,t.V•t••· i. 
that she's had thi1 large l'ngeel1off·of Eaplrin. 

PAGE 198 

In Chapter 3 I discussed diagno1tic .~tv,.,, Wi,tllout any coneideratione 
; ,,;4':. ',." _, 
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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 

(CLASS IF I CA TtoN..;a: * 
ACUTE ~-se&IC SJHGL-£-ETtaOGV lttSISTfTf:At;. ~,Pl SEASE> 

<UL TIMATE-ETl(l.CJGY-OF * . 
8ACTERI_Al-lNFECTION-OF-URINARY-..TRACH 

(lJL TI MA TE~SEOlEL-OF * 
NONE) 

(STORY-OF* 
(AL'1)Sl~VS ... __ 

(ASCEMJfiii-PATHUA V-ROlffE SCENARI 0 

(.BEGINS·-&.I· .I.TH _<EPISODE·.· __ -OF_-_· L ___ CJ.EA __ ·-llR·_· __ 1~_ •• -, __ · .-·_l:-. _ .. _-- TlOO,_) ( (EPISCXl:-(f L~4JR~~x~~-T ,, ~m . 

( <EP1stt£~t·:'.~f1'-~:. . . , . , ,· ;•; __ ' •> l . - . 
<TIME.:nT~ - ···· · ··--· - · ·· -- · 

( (I NTERV AL-BETI.EEN 
(EPISODE-OF LCJJER-llflNARY-TRACT-Irt=ECTlON> 
(EPISODE-OF -IC I (¥Y-UfiCTl~tl 

< ~ffi.r~tvr.l:<.t ilA,ts.u r -.~ · _ 
<EPISODE-OF KIONEY-IN=ECTION) 
{EPISOOE-QF *l) 

(SETL&N J8Jl_A_ Y_ S)J4_._DAXSH lJ . _ .. _. _ . .. . 
<COTEl'l'ORANEW$ ·· .-cdl~ i(MiR.:J.a.fNARY-lAACT~tFECl'UJNJ 

CE'PISttiE~ "klt»EY~-ltf:Et'rll'l4> . .. 
<EPISODE-OF •> >)) 

(OCCASIONALLY 
<OESCENOING-PATHIJAV-ROUTE SCENARIO 

<BEGtNS-IJHH (£PISOOE-0F BL000-80RNE-INFECTION)) 
( <EPISODE-OF BLOOO..aoRtE-ltRCTIONl PROORESSES-TO 

(EPISOOE-DF tclDNEV-JtfiCTUIH > 
(OCCASIONALLY < (EPISIDE-OF KIDNEV-IfFECTUJN) PROGRESSES-TO 

<EPISOOE-OF LIJER4.IUNAR¥-TMCT-1NFETJCl4) >.t, 
( <EPISOOE-OF KIONEV-IM=ECTION) CAUSES (EPISlXE-CF •>) . 
(Tl ME-PATTERN 

( UNTERVAL-BETLJEEN 
(EPISODE-OF BLOOD-BORNE-INFECTION> ,1 

<EPISOOE-OF KIDNEY-INFECTION>) 11 

<BET'-EEN (8 OAYSHS DAYS})) 
( UNTERVAL-BETIJEEN 
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<EPISODE-OF KIONEV-INFiCTJONl 
<EPISODE-OF LDIJER~lltlNAttY~~T-INFtCTION)) 

(BET&JEEN (0 DAYS) C3'0AYS))J 
( UNTERVAL-BETJ.JEEN . . 

<EPISOOE-oF KiOfEY-lNFECTlON> 
<EPISOOE-OF *) > . . . 

(8ET&.EEN (0 OAVS) (3 DAYS)))) 
(COTEMPORANEOUS '~g}~-IJ·:r~:~-nDN> · <EPl~,_.fffl . . .· . L.,. ,., .. 

(COMMON,..FEA Tl.1£S . . . . 
. SELF-LIM i TED-I.I ITH-TReA TMENT 

SVMPTOMS-SELF.-.LIMITEO 
<TIME-COATION. (EPISODE-OF *l :(BEJ&.EEN .. (2,-QAVSJ U4 OAVS> J) 
<TYPICAL-TlME-DLmTJON (EPf·..;l)F·.~-1 · <5' QA,\11.l> 

(SEQUELAE . '" . . . . .. 
(OCCASUJNAL,LV lCHFWNlC-QACTERlJJRlA ~ 

. I.IEAKNESSlJ ) l ., ' 

(PROTOTYPE-OF * .. . . . . 
<PA TI ENT -tESCR I PTION.:.R£VEALS (SEX FEIW.E U 
(SVl1PTOMATIC-HISTOR¥~VEALS 

( (ONSET-OF 
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(CONSTELLATION {HlGf fEe aa~atAKING CHILLS) 
<ACHlNG~~JN Cit SEVERE FLANK-PAIN 

· . :OR ~1¥,; CVH~IN Cit SEVERE CVA-PAIN) > 
. (G£:tieff ij, ~J (2 DAYS)>> 

ANO (SYMPTOMS-OF BLAOOER·.:1ARJ;(,\Tt0Nl) l 
(PHYSICAL-EXAMINATl~Ve,\L&~~~) 
<LABORATCRY-TESTS-REVEAL uau,.-. _ _, . . ... 

PdsJTIV£ GRAM-t£GATIVE URINE-ClLTURE ANO 
!,IHI fi~~l$ .NtJ 
~niLQ.~'(••·~tE 
lil,JK~SJ .. ·· . . ' · .. 

AN) ott»Mh n~ 'Stf lFTSJ...tO-l.EFT) ) ) 

(SUFFICIENT-EVIDENCE-FOR (_S,lspoE--OF llJ .. 
(FEVER ANJ PVURJA ANO POSIT1V£ lfUNE-0.1.,.TIIEJJ 

(ASSOCIATEO-CONSISTENT-FINOINGS•IN * 
(SYrPTOMATIC-HISTORY-REVEALS 

((USUALLY (MALAISE OR WEAKNESS)) 
ANO 

(OCCASIONALLY (ABDOMINAL-PAIN OR 
BACKACHE OR 
LUMBAR-PAIN OR. 
(NAUSEA ANO YQfflTINGl ~ 
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URINARY-TRACT-ANATQt1{~-:-~ITlES 
URINARY-TRACT-('4$.~TI-( .:· . . .. 
RENAL-CALCULI · ' ·. ' . ; ·· ., . 
PREGNANCV 
SICKLE-CELL-TRAIT) 

<• PRESENTS-AS 
< (USUALLY ( {SYMPTOMS-OF BLAOOER-IRRITATIONl··#I) . 

· . .. · ~lentt'-rfAN-t-ilESlATl~½~~> J'~; · 
(OCCASIOWi.lY .:( tF&¥el( CJt1&fttJ.9\:i AM~tle·,-ffl · '· ,. · 
(OCCASIONALLY (LU1BAR-PAIN OR BACK~))) 

t ~·~ ·~ :·~t~f.tr· _',"": ,-

(TREATMENT-FOR * PARENTERAL-ANTl8JGUQ::··, :; '· 

<HEURISTIC-RULES-FOR* 
UF (CHRONTC--RENAL-DISEASE OR URINARY-TRACT-cBSTRUCTION) 

(U5UAlLV{HISTORY-QF (0NE-CIFl-mR£-0CCURR£t«:ES-<F 
( <EPISOOE-OF •> OR <EPISODE-OF llllNARY-TAACT-INFECTION) >)) > > 

UF (ACUTE HVPOTENSION ANO (FEVER Cft CHILLSU 
(CONSIOEA 8ACTEREMIC-SHOCK}) 

UF (HYPERTENSION OR EDEMA> 
(CONSIOER ( <RENAL-FAILURE AND CHRONIC-RENAL-DISEASE> OR 

ACUTE40MERll.OtEPtfll TIS OR 
CARDIOVASCULAR-DISEASE))} 

(IF «ABDOMINAL-PAIN OR (NAUSEA AN3 VOMITING)) 
ANO 

<NO PVURIA ANO NEGATIVE URINE-CLLTURE)) 
((Rll.E-OUT CEPISOOE-OF •>> ANO (CONSIDER (APPEN)ICITIS 

OR CHOELECVSTITIS OR PANCREATITIS)))) 
UF (HIGH BUN OR HIGH CREATININE) 

<CONSIOER (RENAL-FAILURE OR CHRONIC-RENAL-DISEASE>)> 
(IF (FEVER ANO LEUKOCYTOSJS ANO (FLANk-PAlN Cft CVA..PAIN) 

ANO NO PYURIA> 
(CONSIDER RENAL-ABSCESS)) 

UF (FLANK-PAIN RADIATES-TO (UPPER ABDOMEN OR BACK>) 
(CONSIDER PERINEPHRIC-ABSCESS>> 

(IF SMALL-KIDNEY (CONSIDER CHRONIC-RENAL-DISEASE)) 
UF SCARRED-KIDNEY <CONSIDER CHRONIC-PYELotEPHRITISl l 
UF {LOW HEMATOCRIT OR LOU HEtm.OBINl 

(CONSIDER {RENAL-FAILLIE ANO Qft)NIC-RENAL-DISEASE) l > 
(IF { (HIGH BUN OR HIGH CREATININE) ANO (DECREASED SKIN-TURGOR» 

<CONSIDER PRE-RENAL-AZOTEMIA)) 
UF ANURIA 

(CONSIDER ACUTE-RENAL-FAILURE OR URINARY-TRACT-oBSTRUCTION)) 
UF Ol.lGURIA 

<CONSIDER URINARY-TRACT-OBSTRUCTION)) 
OF (URETERAL-PAIN OR {FLANK-PAIN RADIATES-TO GROIN)) 
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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::onaidaration that 

could be inferred from the protocol analwaia. 

The Patient "'-I ~9!POP1Qt 

GlobaJ Y!Eifblt1 

The infor111ation in this subco111ponent 11 not specific to any one 

hW)otheaia or subaat of hypotheee1, but ia. in,~ a c:oU~t.ion of 

descriptors abo\,lt the general ~dical 1t1tu1 of the .,a.tient. 

I ■■ediat, TraatMnt Cpi•dtrationi 

NMg-for-Irg,..diate-TrettYQt .JJt1TB,EATl ... n,,, ®Otor'. primary concern i. 

with the well-being of the patient. Thie 11U1t be reflected In a pr•••nt 

11 lnaaa progra111. This is the keM" variable in determining if the choice of 

focus wi 11 be on an eurgency situation. Th .. ~•ibht vatuee. for thi • 

var i ab I e are UNKNOUN. CONFIRMED, ISTRONG,WEAICJ -EV.I~"! U:OR,~INSTJ. 

Ryson-for-llR■ediate-Treatment (RMT~l) - The :evidqe or finding that 

su;geeta the need for i ■-ediat• trea.t•ant, Thia can Iii•:•· si-cific disease 

hypotheai a or f lndi.ng. E,cupleei GI-Bhaec:Ung (FlNJING l&.ENA), 

Dehydration (FINDING SJON.-TURGOR-OECflEASED}, ~ (FINDING SEVERE

HVPOTENSION>. 

Nature-of-Treatment (NMTREAT) - How the condition 1hould (or could) be 

treated. Once there ia strong evidence for the nud for .iuediate 
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treatment, a Mt of taonible therap\ .. l• '.Hde U.·~lue of thie variable. 

E>ea1tple1 IV fiuide for dehydration. 

Caveats-Apairt•t-Treatllffflt (CMrRp'Tl - If there ••· any cavea't• euch •• 

contra-tndk·atlottl or po11ible cbipl icllidne 'ln :the con1icter•tlon of I 

treatment a11igned to NMTAEAt, .they ar• ... the v•rue' of thil var-table. 

Clearly, the focue of the .-trategy wiH be to inquire about theee if the 

need for iMmediate- tr-eatttent -~·beeft ftflil'Hhhed. 

Caveats-E>epl ored C><MTREAT) - A . .fl.at to,::epeci fQ if the caveat■ have been 

e,cptored. 

Pr2SIDOI i 9'-lf-T-reatllfflt-G i Yen CPr'ITREAft ... Future quh tt1>n tng MI 1 I be 

affected b\l the prc>gnO'l-h 811d expeetetf'rft(.lfte,'df 1tMir~ "for· 1:he condition 

needing i ■mediate tt"eataent u thl1le.-a· f&lor in deter■ ining a total 

11aneo-ent plan for' tM patient •.. V.~ w.:ttilt- ·•~·••~ GOOO 

or UNKNOIJN. 

I nfor'11tat,Hm '5our'tee 

Sourcea-of-1,nforNHon.Avai I aol·e UflJ!OEr · .. 'fhtf c'fioice of etr•t•gv -le 

inf I uenced bV what eourcas· of ltlfor111at}fini abdut fl1I patl ent are avaril ab I•• 

Source, can range frOII tfle paUetJt hl11aaH:, to u.•~tt•ttt~ • ff!'htt1cfa:. and 

re I at i YU, the UIJ, a IM8 I I region.I hoepi tal· or .:, t .-gt teach1 ng ho•P i ta I • 

Thi• var l aot• i"I a 1 ht of atl known ~•· of lttfit'-Mlt ion that are 

avai table for this particulll" pathmt. ·· 1f I due~ r,eecia an exprt opinion 

about the patient' 1 past aedical hi etory he. ■ ight aek l f - h·• •vilr been 

hosp i ta I i zed. 

Credabi lltu•of•lnformatlon-S@cH <CB> - A1•oclated wf th each 10urce of 
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information i • a measure of i te credab i Ii ty. Thi• can be known a priori by 

the doctor or it can be computed batttd on .th.e data tha.t ia,rePQrted from 

the source. If clearly contradictory data is reported., the source's 

credability may be in doubt. In one protocol,_after.the doctor fo~nd out 

that the source of the information he wanted w~• a certain hoepltal with a 

questionable reputation, he tended to discount 111uc.h of the hoepital record 

reported. 

Prefered-Informatign-Sources (PSQl!BCE) - A I iet of t.h• information aourcee 

in order of preference. E,cpert witnesses such ae recognized special iste or 

coneultanh wi 11 have a higher preference than LMOa. Thie I iet can not be 

computed directly from the credabi Ii ti,-,, as aq•e thu might not be known. 

Thue, this I iet can consist of an ordered Utt of un()f"dered eubl iets. 

Find I ngs Sybcomponent 

The findings subcomponent consists of inforaaati.on about the features 

of the findings that have been reported. These features are independent of 

Interpretation with reepect to a disease hypothesi11 . the pri111ary concern 

is with the findings as objects of consideration bM .themaelves. 

Any-Finding-Li f,e-Thr.eatening (FLIFE} - This flag is turned-on if a reported 

finding is potentially life-threatening •. <The variaJ?;le AMTREAT c;an be aet 

to this variable.) A condition such as a high serua-choleeterol level is 

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 •~mpto•a are 
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aasociated wl th • differential diecrl ■ inaHon net tiated on thefr dlHneione 

of characterization. The nodes tn tticl\ 1 ttet poll'lt to different di••••• 

hypothe .. s. A couon dtecri ■ lnatlon etratew ueecs'by doctors it to run 

down one of these nets for a particular flnding. for 8MNpf e, eym■etr le 

periorblal 119de111a is suggestive of ntphrotic syndf"011e whl le ••\l•••tric leg 

edema le suggestive of eel lul !tie. Thf1 flag itpecif'lee if any of the 

reported findings has such an associated net. 

Major! tu-Su1td-A11oclation-of-Fln6fnp- fflSVSJ - tto.t finding, can be 

associated with a partlcu'tar organ 1y1te• of the l>ody. Ftir e,ca■ple, 

nausea, vo■ i t Ing, ulena and diarrhea are ,·aeaociat:4'd with the GI syete•, 

wh i I e dyspnea and ral es are associated w I th thtt reep-i ratory •y1te■/ So•• 

findings, such as weakness and-fever:' have no 1uch •••ociatlon. Thie flag 

indicates if the majority of tM Hndinp are specific ta any particular 

organ ayete■• It can play a role in the set·ect'ie>r\ of an e,cploration 

strateg\J In the- absence of any UKEL\' h\lf>Otheaes. 

Speciflcit14 .. of-Two-0r-rtore-Findlna1-ldtntlcal tSPEtsr - Certaln finding• 

are almost alwa1i,1 'IHOciatect wl th certain dhe•Hi ar di eeaee claena. For 

e><ample, aqueezing chest pain l1 al-.t *'ttlV9 ~iated wHh heart 

disease. Thie anoeiatlon will, of couraa, be reierected in the.hypoth•••• 

structure. Th I a f'lag specifies if two or IIOf'e fl nc:li nga have the i dent i ca I 

aeeoc i at ion-. 

Individual Flndlnq De•criptare 

Finding-Classification (FCLASIF) - Findings are claHifled ae ey■pt0118, 

h111orlcat evenh, pt,vetcal--.CM or t~atOf'Vdeta. 
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Findinq-Cred@!.?illtu (FCREO) 
I - . , , • ~ . . ·. ., ' . •. .. , 

Serioueneee-of-Finding (FSERI) 
" • J'• (. _. I , ~ j 

Orqan-Suete•-Associatlon-of-Findinq (FSYSTl 
.·•.' '; ·.·::., . : .· :;.··-.· ;·~>f;•: -~_?". (_!'.;~•~:-,.. 3-.,~-

D i fferent i al-Net-for-Finding (FONET) 

Speclfic-Oieea,e-Apeociations <FSPEC) 
I ;. . , ; ' ~ .._ 

Hupotheeie Li1t 0.1cript2rp 
-~ : ":~ ·_, · 1.·; ~ ~i~-$-t1 j #,. \_-, ~,,,-~-· · -~: " --~~ ·.: 

The first eet of descriptors characterizes the hypotheeis liet inter•• 
' · '.::t. ' ,;.7-.:; - :-?-1-o -~·:,. --~ -· 

of density, specificity and compactness. The underlying no1ology ie a 
-~- ·~ -~ ' 

hierarchical KIND-tree such as used by Pople <Pople ?S>. 
1" • ', ' • • • ;'- •,,{ ,.,.:••, •;:" ~ • \'. • ,,, :., •• : •• • '. • : • • ,1 - • :)_~•- :• e 

; M1f,81U,f'-! 9f ~Plf J.~ ~J~t.liltPf l ~~t 
Tota I-Act i ve:tY>:~~.~•ae•,. (!O_TMVP>.~ I ~t~rt,,J\,f*Jn,r,c ,iqn,1_~,. Tota I-

P~•·~ ~ I e~H~th,•,~ JJ9l~J , ~, r ~tt!~ '!:-Yen \f, --~ ttfrRnfb> - The 

denei ty of the hypothesis I ist (the nuMber of t,v,:,o,the~•• in ac.t.ive 
. 'i . . . :~ . . .· 1 . ' . ' '7 .~ .. ~ . __ ; ;,,,.. : i . , : 

consideration) plaws an important role in 1tratew ,election. ~ Jpw 
, , · ' • , ~ • t ·, ~. ' ·"' , . ; -· l,"' ) '. , . ,, - , ' - ,, ·. : 

denei tw i•pl iH the use of ~onfir•a.tlon_ 1tr•,.~~l!I,., _,J, hJ-" d,,r,•i tw, 
~J •••• ' " • ~ •" ' ' ~· ::, '. '. ' , • • ' 

el l ■ ination and a zero density, e,cploratlon. 

Measures of ~.\ll?!?thel\1,Ll1t i.e,ilficitu 
.:-! <1:~ . 4 ~ __ ,'. , ¥' Y:.,.: , ·· _:t:\il:.·_ ~~,--; \ !!¥_._:_NP -,>~ 

Hi ghes t-C 1 !Hi f i ~~ t .!~".iLeve_l 7!?.f,r {L"I~~d'P~-' .. ~·J _t,~,,, U:tQ-&, 
• ' • , , •"'"•' • ' -~ 'I•,• -~.,._-,.~ .• ,,~_.-,,-'_-,,,.-,,.,-,..t.,..,,-_~-~-•••.-.•""""~' r,e,•.---...~-•~••-.,.~-•""' __ _,_ 

~LSP> , Lowe_s t--£ ~ ~•! i. f i s;at i o!'~•v•,"7~f;j\,l~~"~~I~ 4t~JJ?i!··--
<LC~S,, LCLSP~ -}~• !P~c.ificity o_f_~ ~~~hf•Jt,..), ~~he .. ~~r ~-~ ,,parate 

diseases to which i.t can refer. For •~~.!•• a ~t~,,1, o.t.r,gional 

enteritis can refer to Chron's diseaae or regional l leiti1. in. a. KIM)-
,;;, -~ ~- , -,._ . t:: ·. ~. •"\(' , :-~? .,_ -· · · __ .. ,· L,..~:1. ,-; 
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tree, the cla11ification level i1 the height (nulll&er of fevele) of the node 

from the fringe of the tree. This uasure temle fo Indicate the nuilber of 

different discri•inations that would have to be •ldil to arrive at a ■ore 

epeci f ic disease diagnosii, · The spread betuaan the high11t and lowest 

levels le a factor in deciding between dlecri ■ inatlon and ali ■ ination 

strategies. For •~ample, if the spread i,-large •• in a hypothesis I let 

containing heart dl1ea1e, liver diHa11 and acute glo■erulonaphritie, an 

elimination strategy aimed at heart or liver diseaH Might be appropriate. 

~hereas, if the spread is small such as with renal dleease, heart di••••• 

and I Iver disease, discri11ination might be indicated. 

Number-of-Noda·s-Covered-bu-flll<ELY, POSSIBLEI-Hupothaeee <LNOOES. PNOOES) -

The total nuaber of nodes covered' b\f tht -~ffiaeee can be uaed In deciding 

between diecrlalnaHon and eli ■·i~atlan, A 1■at1·'eovtt"lng fl ta batter wl th 

discri111lnation strategies, Mhllt a large covering ie better auited to 

el i111lnatlon. The covering is an Indicator of the tobl range of diagnostic 

options that 11Ust ul tlmately be considered, In s~lectlng 'a hypotheaia to 
.. '" 

el imlnate, the larger the covering the better the hypatheaia ia aa a choice 

to cut. 

Measures of Hupoth11i1 t.let Co!J>!ctnees 

CI ass if I cat ion ... levet-of-Flrat-Conon-A511tor4toda~for-. fLikEL Y. POSSIBLE} -

Hypotheses fCLMI., ClANP} - lhe ca-.p~tn~H ~:, tML·.~thitll tr■t-rifare 
''; 

to the range of different areas covered b\f the hypothe•••~ Thia I• 
f • • 

reflected by how high up the dlHase cla11lfication free one i1u1t go to 

find a con1111on ancestor, Elimination 1trategiH ara'sugg11ted by high 
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va I ues and di scr i•inat i9n 1tra\egie~ ~. '1ow v•'H•,•· .. " , 

H.ypa,theya_ itf'iSiJMr• Qef&r,jptore 

Poesibi I jtift-;Li,.~ (lllf?~l§.*l - Thi•~Y~~~l~.-c:Jif;~~ ;~~l'.\~tlve 

h1.1pothese1t .tt:i,w ~• .Q,:-d.-,ed .by atl1qtMt• •~w,1 ·,nc:t .. qlp•i fJ~.-bW.f':R:,lat ive 

scQre: 

< <CQNFIRM8)~ i 0,t) . (SATJSF.IED~i.ttl 
<LfKELV-l i iU 'tPOSstBlE4. i iiU 
( UN.. I ICEl. Y-L i It) (Rlll,;EO-OUT-1.. i I U ) .- ... : . ~- . . - . ' - . . ~ \ . . .. . .. 

The first entrw on the LlKELY-Liet it cal led th• Principal Di Hase 

J4gpcrthee l • f PDHl. 

Hupotheses-9tructure-Graph (lffYCRA?f&I) :.· A 'Qrapff't.of. t~ r•I aHona I 

·str'ucture Of the t,gpottiesi 1 .,, 1 et. Linll.i i&tuc1Cl''CAUSE;CilFLn~ATTtlf.f,' and 

PRfNC~-PMT. 

LIKELY-or-POSSlBl,E:Hupett,ui1~ftlt:a:•~--8Y-SATISFlEO-or

CONFIRMEO::YVPoH,1·,i1 ((PCSC"j :!."'certain ',:.tt,;,tn.-~f·t~ ~thri~~ructure 
:1 : ' ' _. . ,{"~. . . ,-__ . ; . ~ ,i.:.,;,-: . ,· . . -- ....::; :;_·; "},,.. ~ ·.· ' ,. .... - -1 

graptr·are precladffied bacaiu of thiir rela'tive hiportanc:e in etratew 

selectton. • In thi I particufar· pattern, ·one t,ypc:,t~sit' i ,· a coneequence of 

another hijpOthesis that is believed true.' The'·~fticfon eirategy selection 

might be to force a COnfir.ation 1trategy ai11ed;;at t~J'cauae or 
complication that\111 I seek t>Cplanatloni for i~cone'ia'tenf,.data (if any) or 

attempt to Match unco■■on scenarios (if ·nec~-,~-ry{ ir/~r-cler to satisfy the 

·conf rrmal ion goat. 

SA'f ISF I ED-or-at.FI fllo~Hupo thee i e-C0rPLICATI1lN::Cf-9!:-tA1JSEO-BV-L I KEL V-or

POSSlBlE-HypothH it '<SCCLf'l - Thi• 11 ttie river"_. }if 'the ·,previoue 



situation. Urinar1.1 tract Infection i1 a hypothe1it that it eaeity 

confirined. It ·t•, however, 11erv~lv•'l:Oatplication of another 
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clinical eondt'tion such H obstruction. A-'~- •4-9"·t hypotheaize the 

generating condition even if there le'no ·cffrec:t e~lcfence 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 be st\lfted to thi• new 

hupo thes i s regard I ess of i ts order on U,• liiPl..19•. . {See Ouee ti on 11 in 

Chapter 2.) 

Combined-Hupotheeis (COMB) - A COMbined hypothe1i1 it .two or, •ore w,1ated 

di eeasee hyp,otheeiied together IS;,il d.i~1i.1. T~, ef f.ac,t on strategy 

selection 111igM t>e tQ favor a,cploration stratqiu;, In, c,rder to .c:t,valop 

a I ternat i ve hypotheees (If It is the only LIKaY or ~E .... htai e). 

lndJvi-l, tw,1@$~!lt~IS,CiP\or~ 
-·""'" , ~~ ·•' . ·~ ' .. . ... . , , - . 

Swstem-Classificaqon ,<SY§TEM} - ~~ -•~•~- cpn~i.~ed are GI. 

Cardiovascular, GU, Re•piratory, ,N~uroJ<>~tcal~ ,~~~ic, H,•atopoiet.lc. 

Endocr i ne, and Bona.-:and-:Jo int. Any spec: i f i c it~•V:~ tu , teuctl ,aa th._, thyro i d 
';, . ' :, , ','.,' .,. - . ... ' ' -

of the Endoprine ey~tem) i I al 10 noted •. 

involved the value ~ould be rtlLTli:,.E .fol loMed blil • Ii.st .of t~• au•.t••• 
, . . . - ' '• '- •· ,., , ~ 

For e,cample, for I.II I eon's dleeaH the valua ""°"'''~i~ (f'U_TIPLE 

(NEUROLOGICAL BRAIN> (HEPATIC LIVER>>. 

Oisease-Clinical-or-Phu1ioloqical-St1te (OSCSJ - Each hlilPOthe.ei• ia .tagged 

with its baa.ic cl.lnical clau.ificati.on~, T"e,,e_ ... -4t,.:H,-a••• cpni~_t-atata 

or physiological-state. Chronic re~t fai44Jr.e .h "ap1lnic•J-•t•t•iM'li le 

eodiu111 retention ie a physiological-etate. 
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Acute-Staged-Chronic (ACP> - A h1.1potheaie ii clau;if.iad a, bejng ei;ther 

acute (eingle-pha1e), acute-staged (111Ultlple-phaae) _or chronic, E>eampleaa 

acute - APN, acute-staged - AGN, chroni~ - CPN, 

Episodic-Non-Episodic <EPSJO) - Thie v.,-iabl• .~I.fie• I~ the hypotheaie 

i • epi aodic or not. Focal GN -,d aalari• ,re epi~-c: d,i,eaHa, 

Single/Multiple-Etiology (NETIOL> - Claaaifi•fc~ t,ypQthffia as either 

single or multiple etiology. E>ea11plH: $lngl•-E_t.Jo10fJV.,. Rubel la, 

Multiple-Etiolog1.1 - Acute pancreatitie, 

Treatable-Not-Treatable {TREAT) - If there is a known treat•ent for the 

hypotheeized
1

disease. 

Etlologw"'.',lmpl lc,p,ttd,-Jn ... Treat11,nt <ETBEbT> "". If the ~tiple>gyJ• a factor ln 

determining the nature of the treat■ent fc,r ■uJtjple"".etiolog.u condi tiona. 

Orfferential-Relative1-on-Hupothe1i1-Li1t (OJEfR! - l!'ldlc•t•• If any 
. SN~l " 

diseases that can be eliminated through dUf.,-entiJI dlagnoJia of a key 
' . . . " ·- . '' ' , 

symptom (already reported) are preeent on the ~wP{:tthe•i' I i1t. 

Absolute-Score (&jSCQfJ) - A score refl~ting the •~atu,tion of the 

h1.1potheeis fra•.•• Noraal ly, a weight--of-evideffl;e ~••w-e, 
Relative-Sc~c• .(§5&0BE) - A •core UHd to ~JaaeHv the hypotheela •• 

CONFIRMED, LIICELY, etc. 

Hupothesie-Summaru h1rHYSU[1*) - The atate of a hypo,t~i• uith respect to 

the reported finding,. The suMQry coneittt of tNt·; .,_.t,, tha, 1ceMrlo. 

summary ( for a chronic disease) and the prototype 1U11111ary (for al I acute 

and most chronic di1ea1e1). For acute-ataG9d diaeaaea, the prototype 

summary would be a aet of prototype •UAVlfl. The etructure of this 



variable ie the following: 

(HVPOTl-£S1S~SUMMARV 
(SCENARIO-SUMMARY 

(PR£REQUJSITES-VERIFIEO> 
(EVENTS-REPORTEO-JN-AGREEMENT>. 
(EVEN'fS:.REPtJA,t[j.'.:t N-tlt SAGAEEMEH1l · 
(EVENT!i-NEEpeD-8lJT:-NOT-~T~> 
h:VENTS~-BUT-NOt-VET ~> 
(EVENTS-TESTEO-BUT-REPORTE0-1.JNIOOJN)) 

<PROTOTVPE-Stn1A1n' . 
(Fl NOi NGS-BEPORTEO-I N-ACREE~TJ 
<F lffJINGS:..AEPOR'i°ED-1 N-OISACAEEMENTJ 
(FINOINGS-NEEOEO-BUT-NO.T-VET~J. 
(FI NOi NGS-KNOIJN-BUT-NOT-dtof' l" ' 

(FlNOJNGS-TESTE0-8l,JT ~t~>)) 
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If a reported finding (event) is not part of the prototype (scenario) but 

it considered consistent with the hypotheals H 1•1:ifn•rfied •• 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 conflrM the hypothesis (priH facie'e'videnceJ. For exa■ple, a 

positive urine culture· dlrect1y confirms a udftat'V•tf"act htfection. 

Direct-El imln{tion (ELIMD) - If there is a findiilg that: can directly 

eliminate (i.e. rule-out> a h~pothesls (nece~ ev1dence) • 

ELIMD•DIAECT (CUTCON} - If the same finding can be used to both directly 

confirm or dlreetly ellnrinate· the hypothesl.e. 

Special-Strategy (Sf'STRAT) - If there i11 specia'I strategy aeeociated with 

the hypothetis. 

Tne Current Sfa-tus C9!Ponent 

The current status component is a'i:fescription of how the diagnoser 
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views himself in carrying out a epe~ific preeent illf,leH. Thie, coaponent 

pl_a~• the role of defining what. i• ryor,11al ly con•i:d,f".;•Q tb,,,etat• of a 

process. 

Procees State Oescrip!~r•. 

Current-Present-I 11 ness~Phase· (PRA'St) ~ ·n.'e eec.t'i~ o.f the present i 11 nese 
. ,.,'1' :,.,- ,, 

currently being performed. The sections are: 

l. Sy11pt011 cUJCovery ~ chtlr~,t.,-izafion. 
2. Past Nd1cal hi1tory. 
3. Socia I and fam i I y hj:1tor1i1 l,qptlC>F:lal>. 
4. Physical examination. · ·· · · · ·· 
S. Standard laboratory teat,. 
6. Coaplex diagno1tic procedures." 

Review-of-Systems-Flag <RSVSF), Rtvi:ew-of-Sus~telils-Pointer <RPOINT> - If a 

review of eyeteme ie curr11nHy btir,g' conductecf '<ASVSF) •. 0 

'The HCtion of the 

review -corresponding to the current prNMt J:flftffe ••• ffF8f'NT). 

Strategy Descriptors 

Strategu-FraMe-for-Current-Ouestion ·(SFQJ - The inataritiated prototype of 

the strategy frah from which the current quiistlon haa been derived. 

Current-Goal-Tree (.-GOALTREE*) - A specHlcatton of the goa·t--tree re1ultlng 

from the binding of the strategy components of ·tne' etratagy 'fra■11. There 

are two varieties of root nodess entry an~ cor,'ti'i\uafion: nodes. An entru 

node ls the top node of the subtraageneratitd by a 1trategy frame. The 

expansion of an entry node includes the i"laine of the etrat•gy frame. the 

top-ievel structural and bound goal Inda flag specifying the ANO/OR 

atr-ucture of I ts i ■medlate descendant,. A continuation node i • a root node 

that ia not an entry node. The e,cpan1ion of a contl"uation node includee 
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the etructural and bound g0al ,net an ANl/CII flag. 

The expanelon of• leaf node lnc:JudH the etructurat goal. the bOUnd 

goal. the uthod and the question. For....,,., 
(Ll ( <STRUCTlilW...QlAL , ,=J,,'i <DECREASED-AJJCTl(J4. ·~~'tSTEn>) ! ,. 

<CONFlfll1 (DECREASED-Fl.JCTl~ KIIKV))) 
(1'£TH(J) . . 

(IF-T~ (~,.~ .. i1.i>> . . ., cm--_; ., . 111 KfQIE'tJ)) 
(CJ.ESTJ lJ4 . 

• (CAEkTffftNE ~?ll> J 

A I eo Inc I uded In the e,cpan• l on of a I eaf node le the •PK ted anawer 

(If any). Thie le to decide if t~.F••·• ... u,t).,.a. Goal• are 
~ ... , 

aarked •• utiafied, not dti.~Jlap O!" ••tt•Hu aatl!lfi-,. 

Futur•:Qtl•tion-j.i11t J!Ql§.i!} - The cau,st,u:a,,e.af,,#lo l~.f node••• 
arranged In a liet corr .. ponding to tbe a,haeH of .the preNnt i I lne••• 

LJi thin each phao the queetione are (11"_,.,i _, the J♦,ft-~~lght eequence 

of the orlglnal goal-t.r••· H the goal tr.- undllrgou tr1M;forutlene. 

this variable .ia correaponctiogly updated .. 

Phase-Tr~nsl tlon-On-Ne,st-OHf!ttion (PK'fRN'>, - If .tha ~t queation,,to be 

asked repre1ent• a phaee tranei t Ion. ~ ,:ertain .circc.t11,tanc:u ,thi • can 

cause the current ~tratew to be r~.ted due tea, the:. dea.JrabJ ii ~V of not 

having to return to a pre~ious pt,aee • 

. Pced1Sfl,. en 1~ vg1J1P 111 

To fee i 11 tat• the ■atcttin; of t"'•in.,I, of ttw atrate.ev fr••• to the 
1· 

variablH of the JDC • collactlon of pr~lcat••· Un additlpn t.P t.,_ norul 



logical operators) 11 required, 

--- --,------.-~- - -
·-·, 

Hup?thesie LietPredJ~tee . . . ' . 
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CLINKS <into out-of> Node-Set~) ... _ The vah,e_ of_ ~~l .. " ~~d~icate ie TRUE if 

the number of llnk1 into (out-of) the collection of node• 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 epecified. 

(MllCPLIS* List) - The general hypothe1is-li1t qtching predicate. Litt 

specifies a eaMple hypothe1i1 list to be Ntched agaln1t the current 

llCPLIS*, EkaMple1 

CMlllPI..IS* 
((LIKELY NONE> 
(POSSIBLE(< 2)))) 

This wi 11 match anw hypothesis list with no LIKELY hw,,othe1es and two or 

less POSSIBLE hypotheses. 

(M~YGRAPH* Graph) - A predicate for testing the hypotheses structure 

graph. For &kample: 

(M#IYGRAPH* 
<AND (COMPL I CA TI Cfl-OF U POSSJ BLE> POH) 

<CAUSE-OF 1 (2 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> <above below> Anchor Num) - This 

predicate is TRUE If the number of the type of node 1pecified above or 
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below the Anchor node is equal to Num. 

(M*GOALTREE* Tree) - The general goal-tree matching predicate. Tree is the 

pattern to be matched against *GOALTREE*, 
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