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Thil work was presented at rhe 30th Natiooal Sociery lbr
Histotechnology Symposiun at Torcnto in 200.1, where it
dcscrjbed the impotarce and recognition of hisropadology
.ts r valuable diagnosirc tool. Hisloprdrnogy is a st nulat-
nrg rD.l demandiDg science. and it is the interyfetation of
bn)plics {nd smears that remains oru of Lbe pfincipal sys-
tems li)r frcdictin: rhe biological behavn)r of disease an{t
tbr coDtr)lling patient managemeirr ftis sork nor onLy
con\iders lhe diagnosis bui describes, thruugb the adoption
ufstrict hborriory guidelires, how diagnostic fallibility can
bc minimiTed. Despite its deinise. drc vrlue of lhe auropsy
in clinicoplthological conelation, bhpsy technique, and
educrtiol of rnlt(nnv also is des.nbed. (lhe J Hittot.chnol
28:63.2005)
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tntroduction
The principal role of ihc hislopathologist is to provide an

etlicient ard reliable diagnoslic seNice. Through biopsy
rnteTretatjon and assessment of surgical resecuons and au-
l')p!res. dLagnostic testing is ablc lo differcntiare between
nofmal and abnomul sutes. Mrkmg a diagnosis is a pow
erful cogmtive process invol!ing both knowledge and
judgemert (l). Knowledge is defined as the acquisidon of
intinuation and ma) comprise a nught and a rcad element.
ILJ -r  ,er '  '  ,J  r ' r tL, | | ,o, . ,  r re ,1.  .kr  l .  i "e!  ro prrc ' rce
.tnd it is this shj.h enables the pathologisr to recognize and
clasrirl djleases (2). Both the clinicirn and the hisropa
thologjsr musi acclrralelv record whrt thev observe and sub-
sequently nake a dlagnosis. Thcse diagnostjc skills are
linked to lhe thought process (citical tfiinking). ivhich 1r
1956 wxs .lNsified irto slx categodcs by lhe educarionai
psychologist Benjamin Bloom (3). Thc rclatrcnship of rhese
arca b the fields of pathology and rnedicine nfe described
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t. K,1o||l.:dt.: lo hrve o good uo*ing kno\aledge ol
symptoms and disease

2.

3.

Compfthention: to unclersrrnd the tissue and orgrn
systenN that may be lnlollcd

Aptlli.dti.n: ta be ablc to idenrjfy pathologicrl fro
cesses lhat may occur

:1. Anal,"sirr to have thc ability ro discrirnin c onc parho
logicrl pfocess tronr xDothcr

5. Strd.,risr ro dccide on the mosr likely cruses tfonr
cpidemiological drta .

o 1. . . . tu. t , , r  j  Jecrae or rh.  l l . l r  J iJ!ro, . .

The progress thxi has beer Jnadc in biopsy i]rethods hrlc
lcd to a more dclriied understanding of many disease pio
ccsses. With dixgnosir being mrde on thc hasis of tnry
lragments of tissuc, a compromise }$ r{) bc found berween
the amount of dssue required lbr reliablc interprctation and
thirl $,hich can be rcmoved salely ( 1). Gcncrall)r, selecrirg.r
tcchnique otfen l{ill be detemired bv prticnt status, loca,
tion of the lesion the equipment alrihblc. and persoml
experience.

The pr)curcmert ard intcl]retrlior ofan accufurc biofsv
speclmen is one of rhe most importanr sreps in rhe rnnnage
nent ot paticnts. and this slep mly be afforded by thc pal
ticip.ttion of pafiologlsh in clnrical teans. This participr
tion is achicved through multidisciplinafy meetinss du ig
which thc clinical picturcs rDd biopsy i|reryretations e
fresented and discussed $iLh othcr hoipiral specialisrs. Bi
oplies providc a diagnosis th dcrcrmines rhe extenr ol a
plnicular lesio! and cxrr help predicl bnnogical behavior
(l). lhis subscquently aids ur dete.nrining both rhe type
ie.g.. surgery rdirtion. chemotherapy) {nd extent of trerl
men! (e g.. conservaiive, aggressile).

This is sell illustruted by dre usc 01'qlLrdranr biopsies ir
parients \fith Barett s esophagus. where rhc merhod of sLr.
veillance is lntcnded to monitor the nrcreased ds( or cancer
delelopnent l.l). The arrn of endoscopic suNeillance is ro
dctect dysplasia, r change ihat is uncquivocrlly neoplasiic
Dysflalia is cbuacteized by nuclear chingcs od generall,!
js repoted using ! ltandad five-ticf systcnr of negarive.
indefinire. low gmde, hlgh gradc, and cxfcinoma. Using
drese guideli.es. a negali\c biops), would rcqui1€ repeatcd
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en.loscop] e!er) f.w years. wbercas more licq enr cndos-
'a !o. l . l  b.  r .  t ,  i - .  I  t r , : r r  J.  .  J.pt  , i : .

The approach ro hilh,grrcle d),splxsia in B.treri s c{)fhx_
!u:  f fovrdes th] .ec opt iors:  srrgefy.  conr inred surei thnce.
o'  rbhr ior  thempj-  1,1t .  Sugcr] .  $o!1d trc\ idc i l i rgrx) \L ic
ccrrxintl" thNt woulcl ellrrinr{c frulher su^,ej1llnce How
c\. ' ,  sur i . r ]  nol  only feguir .cs experr ise bul  c l r l . ies n s i3
.ificlft incre$e in nronxlit\'. pafLictrtart\ in etd!]lly p;-
ncr l \  Al ihough cont i rucd su^el l lance wotr ld l imr l  surgery
Lo lhe dialnosis of carccf only. therc lr r need tin nrofe
I 'cqucnr endoscop\ \ rh ich woutd rcquire erpcrr  g i rs l ro inres,
lnrr l  knowledge. Finl l l l r .  rbhr on lhcrxp]-  is  mininxl t !  in-
\xsr\c an. l  a!oi i ls  rhe pi) l ' lems ass)ciated wi ih ndger! .
a i though i t  wo| ld ni l l  requirc the contr fuar i  r  or  s r lcr l

Th. responsc of p ien|s ro [ealrncnt may b. fo]t(D!cd in
b!) fs ies wherc f in. l ings may suppo[ or dispr i ] \e c l in ical
as\c\ !nenr 01 rhc cf tedi \cDcss of  rhcm|y l .  l .he pcscn.e
ol  ! i l lous re9'o\rh and lymfhocl lc reducl i (x,  ur  lc t t rnr l
hiopsics of celjrc patienrs lrcdted by I gluren free diel is a
fnine exln]p e. Prevcntion. cuasnosis. and tfearrnent cl1 dis
e!$ onginates fro r the appUcrtion of rcsearch in borh pr
tholog) and medicinc {5).  Many :rd\ .Lnces in mer: t ical
knor'lcdge d feclly res r lionr rhe r|flicatur of celuhr
prrholog! t(r dlsensc. Howevcr, ihe dovetopmcnr ard im
fr  ' . r . r r  I , i .  r , ,JL rr(r l . .J.  - . r . i . r . )  u.r ' r .ed t r  .n l
. r ip,  d i  .o ' r ( . . , . .1-  .  ru l . r ' , . , r  D^,- : \ . r . . t i . . . - \ . ,h

t lecaLrse dise!(es hrve udquc hiologicat  s ign! ts.  lheir
d{cct ion (rDd frogression) also . . rn bc nrade rhfough
snntle bl.'od resrs. srch rs thc trosmic specific rntigan
(PSA) tesl ior detecrnrg piostitic diseascs. Each ]car. mil-
hons of lncn hrve a PSA resr. i'ur it is those sho tesr
posiL 've thar wi l l  invar i rb ly have r  bopsf.  c len rhoush a
high nunrberofLhcse rurn our not ro ha!e canccf. One rccenr
slLrd) hxs sho\ln rhrr rs |r!ny !s l5% of tarieDLs with a pSA
$rth'r nornal ranlrcs lvill rcsr posiii!c on biopsy. sLrggc(

'ns 
ri'rt rhe delecri(lr of prostrte canccr

fiolrrbcci by cutlin-g do!'"n thc number of unneccssar) bi

Discase, Diagnosis, and Conrpetence
studies of  the i |c idcncc and pr$Nlencc of  u,sealc as j r

. ,  |  - ro ' ,p, l t "of ler . r .  nql .prJrr ' ,ot . . \  Ur. . . i  ,J , )
eo! l  nr . . . \ ,1 , r  ut l  . t r ler  r . . . ,  nt . .  t r .  . r .  J - . . ,  r  .
(sLLch as smal lpo\)  rnd oulbrclks oi  intecl ios (srcn rs
gasln).nrer j r is l  Nowrdays. i r  is  rppl icd ro $idespfercl  non
intect ious diselscs.  sLrcb.rs crncer and heai . l ise.rse lTrbtes
I  aDd l )  The incidence of  !  d jseasc dcscf ibc\  rhe exlcnL ol
r|equcncy .il rts occuffencc, wbereas frc!rtence indicaLcs
how $ldespfer.l r pariicLrlar d;se.ise js tprevrlcnce = incj
dencc !  dLl t l r r ior) .  In orhcr wods. erch jncidcr jcc or r  prr
t iculu diserse jo ins l ln alcr . ly  exjsr ins t is t  (hc f i .e\ : r lencc
1)ool) aDd if th pool fem:riDs slltic. theD rhe number of cw
.ases ol  d seasc wi l l  equal  Lhc nuDrber of  o ld case!.

Bc.drse of th. |Lfge !olume of nssuc s lplcs exa rjDc,t,
hrstotlrhologists ideall), rre pticect ro snrd) cpidermolog),

.Ch. r . . , r  .  ro. l  " . r .e.v.r  i r  r , t \ . - r  . r . .enr , r .
merclntrn'e rlso nrakes ir casief to collecr and investigale
prtienls $ith lhc s lne di\crse. The idenriltcarion and dc
tennlnation ofc .erous t'n.l precanccrous ternn,s lrso mr)
nrvor!e screernls xslmpromr c poputxtions. as leen wirh
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Table l. The tspidemiologl of \onmalignant Diseascs

EJlutt
Ge|elic Chfomosonrclbnonnalitr

Autosomrl  donr ina L
(one parcnr)

/\trlosolnal recesii!c
(oolll prrenrsl

Acqrntd Del jc iency (c g. .
! i tamin D)

Ph),s i . !1 agcDts le.g. .
cold.  hear)

Clhcnr icr ls 1e.9. ,  cyanide)
Diugs re.g,  anr lgcsics)
Ba.ieria

Prrasires
FlvpeAensit jvit] (e.-!..

a l tergJ)
Atrtoimlnuniry
PslchogcDic (acquired)
Psychogcnic (addidion)

hf inenza

Thlroiditis

Tahle 2. The [lpidemiotogt of Nlalisnanr Diseas(!

Clhonical

t:ltc.1\

l lufk i l t 's

BcLel nLrl

Sool

Enl i ronncnr i l l  Agerro.{n!e
(t ioxinl

Rxdiarion
Smoking
Sunljghl

Oncolenic Humar
papitk'nx\,i11rs

Ep(cin Baf !jnrs

Heplr i t i ,  B ! i  rs

brcrsL and ccrvjcal snrof resring. Hislotrrhotogists rcquire
a brold-bascd knowlcdge rnd undernrnding ot rhe prrho-
logical and clirrcal astccts of disease. Thcy musL be setr',
moLrvrted. hnlc lhe rbiliry tu \rofk atdre and as pln of a
team. fegr l , r f ly  nrrke cr i r ical  i lecis iors.  hrve probtonr_
solv- 'nt  ski l ls .  rnd ha!e good visul l  patrern.ccogr i r jon { l )
IIisLoflthologists rcgtrlrflv inieracr wirh surgeons, orcoto-
gists. and radjologisLs dufinr ciinicoparhological meerings,
du.jng which the diagnosis and cli icat rnanagemert of!r,
Irenls rs discussed. Of1en. hisroprthologisrs dclelof a sub_
specralty 

'nrcrelr 
in \hich they becorre expe|t in ftclds.

such .rs fenal and respintory pathology.
Maknrg a dirgnosis is rhe act of recognizing a u:sease a1s
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gn'lng it r nr re. Disexscs arc recognizcd lron disofdcrs !r
thc structNe and lu ciion of tissues, and il is these distnr
bances thdt are the halhnarks of a discrse Recognitnn of
discrse is rccomplished br'. co'npanng the fal'.nr .r Lesknr

with whit is regarded ns thc normal st{te Nornlaljty i\ not
.r discrete sjngle locus but rather t bell'shnped cutve ot x

n0rnlal dislfibutiotr (7)
\ l  

'uU.. ,  
,e. ' r r - Id k.  IoI l : . \ " : l roO

tulh lies $ilhin the ferlnr ol nicfoscop). tent.rtive diagDoses
cln be achie!ed by lhe skilled palhologirt tnd histolech

ologist from lhe rri.foscopic rppexmncc or c-'nain t'ssues

in $c dissection tr!,n. Be igr condirions. such ts hpoms\,
libro ute . {nd deroroi(l c}sti. car quirc cxsily be |ecog
nized. Simi l r f ly .  crrc inorrns of  thc breast.  bowel and
o!.fy. ti' e\xnrple. cir b. rcrdih identilicd

A dirgnosis is nclcr n:rde on rnnc.oscopic lppclances

' i  e i i ,  r .  . ,  \ . , )  Lrpl \  
" . '  

o |  , . . r "  _ i
slrerc the pxlhoLogical process is asngned I nan'e (e g ,

t . tp i l lorna, crrc inoma) and l rssue t lpe lc g .  squamous,
glnndrl;rr).ln tumor prtholos,. rh. dcgrce ofdi eruri.ition

Ln p ,u J.or.  o l  , \ . \ r  '1 
'  . - r  

'g: l "dr '  
n i '

tr'ogDoslic lactofs. Grldnrg uslLrlly is chssifi.rl rs low

grarle (gf.rdc 0 or l) of bigh grrcte (grade I of ll Therc {rc
ltnous sngnrg sysiems in currell use. such as the INM
stsrenr, rlhere T is the cllc l of the l.irnary tumof. N io-
dicates thc rbsence o. prcsence lnd erLert of fegional

hmfh noLlc metasiases. r d Nl irlLicalcs the abscnce of
Dresence oi disla|t mera\txscs (E).

Although rhe hlstoplthologlcal diagnosis plays a mriof
rJle ir the tlextrreut ofctnccrs rnd oiher di\ellses, erob do
occuf (l). Enor can hkc place lll rnl' level of dlagnosis
in{l iL i\ up to lhe clinici0r ir chlfgc of lhe case to interpfet
the lu l l  rear i f r  of |he biopsy rcsulL.  Dirgnost i .  f r l l ib i l i tv  is

an crpressiof of orror. atd il is Lhese irntcu (iies in hrs

tobg) repofis ihrr can clilicllly dllect patienr care (9). llr

rors drc categor izcd us ovefsighLs. nr which s igni f icant
pathology is missc.l, or nisinteryrcttlions. in which patho

logical clunges arc \rongly inlcrprcled. Thesc cnon gen
etull) are chssilicd as category L where thc ein. woulcl
hrlc a definiLc nrfl ence (m clxricrl nrxnrgcnieut x|d pos
rbl(oJr,  

' .  ' , ( ro1 
\ .  r r ( .e nr I  l .  ior  ' r " .F

sight h.rs the poler)tirl !o ullecl cli0i.xl mdnage ent or out-
.one:, lnd cxregory 3,  whcre a mrmr discrcP rcy ofdisease
ch\sificrtioD wo'rld Likely to be of litLlc clinical signiii-
cxrce Althoush trllibilii) is the exprssion of e of. cred-
ib i lny is thc exteni  to Nh;ch a diusno\r 'c oprnlon.rn be
bclieved Pl.tusibillry. ho$cver. does not qucslior how !alid
a pnfirculxr di.rsnosis is bul rrthef qucslions dre consislercy
thrt  exists bel lveen thc dirg|osis lncl  the c l in icr l  Prclue
\\hefe strbsirnrial entr rutes have bccn fepofied 11.9]

tJrfoftrnrlel)' , dixgnosric effors arc nol peculi!r to his
lopalholog) becalrse the) lrre qell docu e ted in the jlrlef

pretxljon ol rndiorr.rph|i. electrocard()g.rphs. and clinlcxl
assessmenLs ol laf iotrs disorde^ {(nnpanng lndiv idur l  Pa
tholo:is1\ is :r diilicull h\k becrus. mosl patholog'sts hrle
special ist  r reas oi  mtcrcst .  lndi \ i . lunl  h i r to logy sampler
nul ha\c dlfterrig .legrees of ch'rllengc rnd u.cerlairr\
. r rd.  a!  a re$l t .  xn tudi t  wi l !  only hxte a l i . r i tcd role in

!ssessilrg dre colnp.tcnce of irdj!idu!L hisrofttholog'sts
(91. As pafr Lr1 Lheir dsk rrana:elneDL \trtregl. cellultu-pa
Lhology det Lrnents shoulclhoklfeguhr dils tu mrnintze
rhe chances ol an incorcct diaEro\ij There rfe scveral
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oftions rvrilable to improve standllrds, arrd thesc include
clinicopadrologrcal nreetings l() mainiah .linicr1 liaison.
pe.r rcvicw auditing uslig !elcctcd sanple\. rDd specialisi
referrl ol difiicult cases (9.10). The adoption o1 stxrrdafd
histologicrl crirerla ard fepolrirg guidelines w;ll conLdbute
to thc qurlil) slanda.ds and hclp tl) r'educe lh. \xdrtntrs in
inrcrffchtion ol single sanrflcs b) the salne obscrvcl (ll.

llrors can gile rise lo dxmlgc liabilit): th.reforc. it is
csscnLial thrl Jl procedn|es lnd circt rslances sunl)undl g
r  l i r igat io!  c\ert  be do.u.ror i lcd sr iJ i . ient l f  rnd l lu l  in-
cluclcs rcceplior of srmpl.s. gr1)ss descfifl(ins. r d ricfo
scopic i terpretation ( | ) tho siglrlue on thc linnl feport
endorscs thc di.rgrosis rnd rll thc strtenreris in thlt rcpolt.
l hc diilcrcnces berween whxt corrstilLnes an er R! ol judge'

r ' , .1 r '  i  J  u. ,  r r .  r . ! r .H i r l {  Ie
tencc rrc c le. t r l ,v  det ined l in ! . r is lnp to be rr l r ibulrble to
. ' rJI .  . l  r  '  rerrr  

' r  
r ' r ' r t  l ruvr rr l  r l  r  

' l r .u 
. l

was e\ercis rg the sxmc lc\cls ol coorpct.ncc rnd I' o\!l
. ' l r r ,h. , r  !u,  l loe. f .ur  l - '  r l .  | .n. ' r  " \ \ ' ,<. .
Fr ihtr t  to rpplJ,  those i rnc.gcndr l  levels 

'v i l l  
c \pose hinr

tl) Lhc isl ol sLrccessiLrl litig{ti1in lhroLr!h n.gligcDce nnd
incoDrFLcncc (1.91. Hunr!n . r t r ) f  r t rd extessi \c \vorkloxd
lrc mtLjor contrlburo.y tircl(h lar potentLrL in rllcong pr

The Rol€ ol th€ Autopsl
For hundreds of ye $. disscction ot the dcrd hxs been

cent.al  to mcdical  educ l iot  Morc recent l ) ,  nr .drcal  s r-
denls wcrc cxpecled io p rriciparc in comdetc bod\ clissec
tions dd Lo attcrd lrospiiril nnlolxics as I neats ol tcrchrng
patknogical concefts, ljlinicopathological corcltLroDs. nnd
rn o ]- . Even lodry. ruLopsies hrve x vitrl tule h ardiling
nredical  care an.1 tcrrcpcrr t ive dexths (11.12).  Be.rusc

l . r .  o oir . . . l ! r 'Jr"  r  ,  , ,b '  arre '  r r '  i
will help jmpfole dirgDosric nrethods xnd the deltcc ol
enors t lut  o.cur iD biopsy srmt l ing 1l l )  Discodancc be
Meeo pr im.rry. l in icr l  d i rgnosis rnd lhr l  obmined f ionr
:rulopsY has b.cn Iotrrrd to be high, puflicohll! il rrim'n s .re
lnxl ignrDt {9,11).  Lr  f rct ,  in nranr Prt ie ts.  rn uncl i rgno\ed
n,m.r,ni r :n l \  l .nfd to h.  thc i  ) rediate cruse 1l1 derrh
'Ihc dcclille ol lhe lLrtops\ in nrcdicrl edu.rtior rr.s ernt
Lhdt ltwer )edical strLdcnts .rle rwafe ol ils tole lr drc
t . r .h ing o1 rnedical  l i l l ib i l i t l  ind elhic.r l  t r . t . t ices i r  b.
fcrvcmcDl. During lhe fasl .10 ),ears. the auLopsy |ale nn'
paticnts d)riug m hosfitrl hrs dropped slecph ir the Llnitccl
Siatc\ .  New Zealarrd.  xncl  lhc UI i ted Kingdorn.  Indccd.
1c$cr lhu|  hr l f  of  the Auslral ia0 mcdicr l  s.hools rccluirc
rLteldrnce rt n tops), lrd most sttLdcnls gfxdurte \!rLrlt)ilt
a l lendrrg a s lnglc scssior (15).

Generau,v, it is Lhc\c girdurte' thrt tequesl xun)p\ies if
other leclniqLres hrlc ldilcd to slxN r clcx| canse of dcrLb
One of  the mair  rcx\ons lof  lbe dccl ine i l r  the numLr. t  o i
autopsies is ar in...rscd confidei.c in trrofe nndem ureth-
ods of  d ia:nosis.  su.h rs f ld iokrgi . r l  i r raging tcch! 'ques.
comBllerizxtion. fLastiDrlLon. rtll othcr xudio!isu{l terch_
ing methods. liedr ol nulpmctr.e. gcuenl nfrrhv. rDd cor
trover\ ies sunNnding orgrn rctent ion aLso ph) a role ( j6) .

Elelr when rulop\ics rrc peltnmred. rhe iflfirnnxrion olieD i"

' r |derused. 
!v i th dchls i r  lepof ins x d l rck of f r r r i . ipatLon

llol1r clnicirns. Autof\ics shoLrld b. thc subjecl ot c\Iefnii
ludi t  processes d. l in ic i rns shotr ld be i r rvolred In ctr lu-



aring the quality ofrcports and rhe basi! ofconclusions and
thai inclrdes the carse of death (12)
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