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A troPical Perraclise
lrc hlrrnlrr-r l])()rrtll \\'ith :.1 llltltrtY tcttt

llct'ltl'ttrc clf 37"(' ltncl il ste''tclt' ir-rfltrx

crl'f'crocl ttncl lll()istttt'c is 1t tt'opicl

p(t tzr r lisetcctlring witlr lil'c lrr-rcl cr()nsisting of'

tlilli()r-ts r>l' t-t-tic'r()()rglllli.snrs Ilclor-rgit-ie t()

I 1rc.tc;ilr, I-rrr-rgi lr-rtl 1lt'91.t>Zt>lt. I I(ltvct'Cr' u'llct't

ir ltrrlt,r. is i-lc>r'rr. its ttlt>itth is stcrilc \\i itliir-r

sc(t(>rtcls :rl'tcr l-rirtl-i tlrc ir-rf"lrllt'S tlrt>r'ttlr is

i1i>c't rIlttccl u'ith 'il SLtplplc i>[' tnicr-O()l'gltl-tistlrs

l'r.91r tlrs rrr6tl-rcr"s br>c1t' sLrrl'rtcc. t1c>tttIr ltr-rcl

cr.\.ir.r-,1r'nt:rl sun'(>r.r nclings. Sttitstlt|.tt'tltl1' lt

ftrr.sy lrrrcl c9t-ttitlrt<ltt.s l)I'()Ccssirln rll' o1liccrtS

icllrcle cl r.l'itl-r trrict'<X)l'g:tlli.sttis C()llltl it-t lttrCl t>r'tt

()l' [)tiss tltrotrgh tlrc llelll"S lll()Lltl-r (sttt'll lts its

()\\,1 f ir-rgcrs. {'r>r>cl. zttlcl lrn\''tllir-rg thltt c'l-ttl llc

ir,lrqilecl <tl-) ttncl *'ill tl-rtr,s inc't'clrsc tl-rc ylit'ict)'

trncl nLltltcric'ltl lozrcl of'thc tlr';'rl llclf''I Llntil an

c(lrrililtrirrlr is acfiicygcl I lt>tt'ct,'cr, tltc l;gcly's

.l.rrth rLl1l1Lrins l'r'r'e o{- tho.sc ()rgrtllisnl thzrt

beli>ng toan irlrpot'tant bactcrial spccics clf'

aclrrlt htul-r2ur urorrth. nlulrcly ol Streplrtcocct ts

11t ttI rtrts'flrese spl-rerc shltpecl lllrcLcrizt'

cliscovel'ccl in 1920, 21rc fottncl only in tl-re

Illtt-ttztn trlc>ttth' 
-I'hc\' 2Il'e llighly etcllipted to

enltnlel sttrfitcc fc>r percl-ring there so that

St refttoc()Cctts rn ttt(trls Llfc Llr-rablc to esLztblislr

thcnlselvcs in 2l tootl-rle'ss htttrlan rllottth'

:rttlrr l-i tltt'tttSClveS tt'l tlioSe sitt'5 ;llltl t'ltllrtllf

l;rr ilcl t I icrnsc,l'r:s ir-it, c'c >k>r-ritrs. l:r'c. rrl t.t- I t'*'

lrr>rrrs f ollt>u,'it-tg it tltt>r-<>trglt llt'ttshing'll ttltltli

is srr,rr r-nring rr,itr-r sPhcroicl lrrrcl {ilrrrncnt,trs

lt:rc:te r.ili. Af'te r ..I cllr1',. t Ilc tc'e th \\'ill I>c

.slrrorrclccl $,ith lr clrrpe,t r>l' niic'robi:rl ci>k>r-rist:r's

tlr:rtg,ir.'tl'"lcrc'lltt-t\'1'cll<>u'crllt)111"'ltir>trt<lthc
tL,L,tI-r lr.cl rr sli,r,1'f.:.'1ir-rg *'Ilctt [<lirt'ltctl *'itII

b1.,c>t.zrlrr.ricrclbialccllor.riszttic>n.

p.N. Ramachandran Nair ph D Fossilised communitie s under climax

o.fu,ir"nt ol oral Strucrural vegetatioil
BiologY, Cenlre o{ Dentaland Oral r
Medrcrne, University oi Zurich, I'l-re starting point of the cl-rain re2lctiou is the

CH-so2BZurrch' Switzerland' estzrbli.shment cll- t,iCrObial COr,tnttnitieS On

Ell"i;I.l Jil'!r'i,-' roc>tl-r surfhces, ['iss.res alrct gLrln lines' Bacterizr

E-mail: nair @ swissonline'cit'

Figure 'l : A scanning electron microscoptc vrew of a

bacterial plaque on human tooth sur.face (a)' The

rectangutardemarcatedareainla;ismagnifiedin(b).
Notethemixedmicrobialfloraconststingofcocci(CC)'
rods (RD) and lilamentous (Fl) organisms'

Magni{ications: a x 1'500' b x 6'000

tl-re tongLte. '[his is il t)'pc of' llii>f ilrt-t

c()lt-Iplollf i<n<;u,n tIS plurclrc ( f iggrt: 1 ) 11.

.nclistll'bccl. thc plzrqlre C2tn $l',rr'r it-rio ser,'cr''ti

lnlll c>l thicl<ncss. Sr-rcil <>lcl llllttlLIcs t>t-t tt'ctl-t

zr11cl gLll-tt lir-rcS ttfC'.tiscl l<tlr.tu't-t liS clcrltll

cr,lc,-rhiS, r,r,hich is ll()tlling lltrt lt 'st-tcccssii>tl oI.

tossili.sccl cc<>logical c'orllll-lLlnitics ol trticr.ol>Cs

Itirclt c ()ll-llliLlr-rity o1 ()rqtrtliSnls hltyinil

succcssivclv l>ecn l'cpl'..rc'cc1 ll)' its

prcclccessofs Lrntil ar-i c)(lirilibIir.rr-n ol Clinrlrr

r,egctlttion is cstitlllislrccl t>t-t top

flealthY human To<lth
ln orctcr to 2lppreciate oLlr stoly o1' cllztin

reuction in tl-rc nrouth. it i.s aclvzrrrtageolr.s at

tl-ris stage tO ttncterstzrncl thc llasic ztrclritecl'ttrc

o{'the Illturan tooth. 'l'hc btllk clf'c>ttr te eth is

rn..rcle Llp of cJentine, tl-re rigicl ivc>ry lil<c

r-r-rzrteriztl whicl-r enc2tpSLlltes 2ln inncr s<>I't

co.nectirze tisstre callecl dental pr,rlp. Fltrnlur-t

dentine is Coverecl ()n its root regic>rl l'y

cell-Ie nt and tl-re ctown region t>y 'i harrclcr

substzrnce callccl enamcl' En2Ilrlel is ti-rc

hzrrdest, trighlynliner2tliscd (()694,) zrncl

IrtrrIllcr, they live entirely on sLlg2'lr'

st t-eJ:tocc)cctts tt'Ltt lctns st'.trt cololiSir-rg tl-rc

bal;y's nrotrtll ch-rrit-rs ti-ic pcriocl r>f'tooth

erLrption tly 2rge thrce, lllost inlants hztric 2r

f-ull sct ,rf pri,-,rriy teetl-r ztncl zrn clral 'licrol;ial
colllmur]ity estinlirtccl to be cotnposecl ()[-200

tr> i00 spccies. wlrilc trlc>st o{'thcse rnicrobcs

1-rfc sir-nplc rcsiclents, Solllcl of ttiern c2tn llc

Ilr;url-gl to ollr llealtfi zrncl genef"rl lvell bcing

N,lupy c>pil CliSCerscs rcslllt f'rorn ttre cc>nst''tt^tt

conllict bctrvccn tl-rose tnict'<llles lttrd ()Ltr

bocl1,.Tl-rcrviclesprezlcltoothctccery(clrries)
trncl gLlln rotting (p"rioclontitis)'"tre diseases

of griclobial origin. 
-l'trcse linc.l other tooth ancl

gLtllt clisczrses arc the collseqLle nces of a s(j ries

o{'biolclgical chztin reactions that are ir-ritatecl



L'\tr'('il)('l)' ('()tll]t'r't'nt srtl rst:.ul('L, in tl ic ltuntlrn
l>otlt' It is t-'s.\(,ntirrllv lr trglrtll'ltlrc'lit,tl t))lr.s,\

oI t't'\'sllrIIint' r'lrlr'irrnr 1rlr,rspl)irtt' u'lriclr t'lrn
ltt'r'lr.silv clissolr r'(l in lui :rr'iclir'sr>lrrtion 'l'lrc

lrlr)r'r'sol t ('()r'e t>l'tt'c'llr. tlre 1rrrl1>, r.s riclr in
ltlor icl \ ('s.scls lrnrl ncr'\-(',s lrncl is e sst'ntl:rllr
r'(',\l)( >r-r.:ii rle Ii >r' t l rc ltrr >cl r rct ir )n lr ncl nor r ri.sl ting
r>l'rlcnLinc 'l'lrc clcntinc is p('nctrlrtr.rl lr),
rrrillions r >l'tin\' (':,rnlrls or trrlrrrlt's u'liich rlrclirrlc,
orrtu rrrrl l-r'orrr tlrc prrll> tr> tht' lrcliPlre rl' t>l

tk'ntlnc Irr rl lrclrltlrt.t<;c>th tlrc clcntinrrl tulrrrlc.s
('()ntlrirr llte l()ng lu'nls ()l'I)r'()ccsscs ol tlrt'c.clls
c'lrIlccl r>ckrr-rtoI>llrst.s u,lric'li lrrc lxrtherl in tissrrc
llrrirl -l'hi.s 

urchitc'ctLlr-c o1' clcntinc I)rr.s nrirc.li
Io clo u'ith tlrc l)r'()grr'ssir>r-r ol'tirc clr:rir-r
rclrr'tion in tlrc rtrr>rrtli.

'V/ornr-tooth' hzrs nothirtg to do rvitlt
worlns
'l'lrc ncxt stugc ir-r thc chlrir-r rcircti()n i.s thc
Iorrrrrrtior-r ()f- lrolc.s in tootlr e nlrnicl lrncl :r

gr':rclrrtri clcciryir-rg rtI'tltc t(><tth srrl;sttrn(-e . u,ltlrl
tlrc' <>r'lrl lrclrlth pr'olc.ssion:rls c':rll r'rur)p;.rnt
r'lrric.s l:i'cr-r toclrry', in rrlnrr>st lrll traclitirlr-rul
u'<>r'lcl c()rlrlr rnitics, lr car-ir>rrs tootlr is rclcn'ccl
to lrs \\,'()l'nr-tor>tir blrsccl on Ilre clrrlicr lrclic{'
tltltl" t(>otlt clcc:-r1, is c2lLlsccl lr), \\/()l-n-l
inl cstlrtion. I Ic>u'cvcr', r'csclrr-c--lrcrs hlrr.c l,rng
rc'ciLrcccl tIrc'to<>tIr n,<;r'r-r-rs' tr> thc. rrr-riccIIrrIar-
sizc r>l' n-ric'r'oorg:-rnisnr.s lrncl cl;rborirtecl thc
pr()cc.ss of clc'r-rt:.rl caries into thc zrciclogcnic
c()nccpl. 'l'lie cLln-ent vicu, r>1'tc>c>Lh clecay car]
bc sr-rrlrnrccl Llp 2rs follc>urs: I Iun-r:rr-r f'or>cl is
riclr in \,'lu'ic-rr-rs nutricnts ltar-ticr_rlirrly
ca rlrol-ryclrates. 'l'he clietirry czrrbohyclratcs ure
take n Lrp lry the plzrclurc bactcr-ia. lrreul<ing
tlrcrrr clovvn tc> sinrple sLlgars vr.,hich they Lrsc
in Lrrrn I'or tl-reir noLlrishrlrcnt. Sonlc bacter-i;r,

I)rrrticulurly thc Streptococcus tl.tutctrts live
cr-r(ircl1, ()n c()nlnon sLlglrr. Brrctcria not only,
,l.lralrolisc dictary slrglrr-s 1<rr thcir grourth l>rrt
lrlso rcle lrsc or-gunic zrcicls :rs by,proclr-rcts. It is
thcsc acicl.s tl-rat clcstr-c>y tooth cniln-rcl 2rs

clrlciLrn-r ions clissociate ll'orrr tl-rc enurncl
Cr-y.51ills :rncl cliflusc ouI into the oral cavity, zr

pr'()ccss what the resci2rrchers call
clcniir"rcraliszrtion thaf c:rczrtes l-roles beneath
tlic ltl2rqLle co\/el'cd tooth sllrl)ce.

Highways if invasion
Once the enantel is destroyecl b), f ornration
o{' holes. bzrcteria invade en n-rass tl-re

ttnrlcrlYing tlentirrt''l'lrt. ilt.ntirrrrl trrlrrrlt,s
inllrlvcr'tt'r'rtlv rrr'[ lrs ltiel)\\'rrr'.s l< >r- tltt, irtr :rtlcl.,
rtnrl r>r'ltl Irllc'tt'r.i:i r':ut r'.rl)rtllt' r r'.it'ir iirt. uut(,r-
solt ('()r'e ol'tt'ctl-i, tlrt' prrlp tis\r.r(' I nlrlit,
cnlrrttcl lu'r(l rlcr-rtir-rt'. tit'r'rtlrl 1>rrl1> rs irrqlrlt
vlisc'ttlrtri:t',-l ltncl irtnct'r:rte tl .oII t ()nr]t,t ll\ r,

Figure 2: The microbral flora in the root canai of a humar-r
tooth with apicat periodontitis (GR) The areas in bctween the
upper two and the lower two arrowheads in (a) are rnagnrfred
in (o,c), respectively Note the dense bacterral aggreqates
(BA) stickrng (b) to the dentrnat (D) wall ano also rernarnrng
suspendec among neutrophilic granulocytes (NG) rn the f lurd
phase of the root canal (c). The NG appear to forrn a rletensrve
wall against the advancrng bacterral front. A transmrssron
elecrron microscopic view (d) of the pulpo-dentinal interface
shows bacterial condensation on the surface of the dentrnar
wall forrning thick layered plaque Magnrfrcatrons:a x 46; b x
600;cx370;dx2350

Figure 3: Necrotic root canar (BC) provides a selective haoitat
forthe devqlopment of a predominanily anaerobrc polyrnicrobral
flora (inset). Aprcal periodontitis (Ap) is body,s defence
response against the hostile microbes living in the sanctuary
of apical root canal. The body defence at pLriapex is largely
successful in preventing microbial invasion into periradicular
tissues. D = Denilne. Magnifications. x60, inset l2'000. (Figure
reprinted from: Nair p.N.R. Endodontie, 3: 169- 1zg, 1gg5).



ti.sst tc tlret'cr1ll<;clcs' tt'itll ltt-i ir-rlllrlllllllltr>11'

l'csp( )nSC Lrgtrir-rst the itrctltrlir-rg \\';-tVCS clf

t'orcigr-I invltclcl's'l-l-rc cc>nclition is clcsc-ril>ecl

'.rs lc'rttc lttrlpitis itncl tllc lleticnt u'ill clxt'iencc

cxCl'Ltciatirrg tooth pltir-r lInCl llelatecllV sc'ek

tl-rc l-rclp of'a clcntist f'or prrin rclief!

A dynamic encounter
In eI'lcct, thc tor>th ptrlp gets infectecl and

l<illcd b1, 2In :.ttttogcn()Lls oral tlrict'ollorzr ' A
s'.rn'rplc ol' oral trlicroclrgttnisrlls c()nsistirlg o1'

pr>tcntially by httt-rclrccls of'species clnln gain

arcccss irltcl tl-rc pulp enCl r()ot Czttlztl

( l;igtrrc D -['l-resc trlicrol>cs now I"ece i.lll

enl'il'()nlttent thztt is collsiclcrzr[ll1' cliflcrent

f't'otrl tlrlrt clf'thc ()rltl cavit)t As for instltllcc'

thc rtvltilrri;ility <>l'()xygcn ir-r tlrc t-tccrc>tic ptrlp

is sttltstttntially lc>rn'et' ar-rcl t"l-rc nlttritir>r"ritl

l'cs()LlrCCrS 2Il'c protcirl ricl-r ( r-rccrcltic ti'ssttc:)

t'tttltcr Ihltt-t c2lrl)()h1'61,",tc clotrlirlurtcci' Strch an

enCloclontic en\/irontnent provicles 2I ncw

ccolc>gical htrbitat tl-rztt fzrvc-rLlrs thc selecti'r'e

grou,th utrcl establishtllerlt of ^ 
nricroflor2t

coltsisting ol-spccies tl-rat are oxygen l-rztters

(anztet-obes). In dr,re collrse an all2ter(>bes-

clc>mirrttecl llorzr Conles to stay in tl-re cleacl

ptrlp ancl thc roc>t catn;tls (Irigtrre 3). Sttch a

pctlyrr-ricrobizrl colllll-ltrnity l-rzts collectively

se\/cr21l ltiological and patl-rogenic properties

sr-rch 2ls antigenicity, 1l-Iitogenic ztctivity'

ci-ren-totaxiS, efiZ\/rnatic lristolysis ztrrcl

'actirzzttion of host cells. Tl-re r-uicrobial inr''ztders

rcsicling in the ptrlp chaniber ancl tl-re root

cztrruls cttn aclvac-e or their tclxic ztncl l-rarnlf-ul

proclltcts c2In le'.rk into tl-rc lart' llot-tc tltrt>r-rgl-r

tl-rc zrpicztl foran)cn.

In resp()nse, the ho.st tissr-te lnOLlnt.s ztn ;tl'rzly

of-clefence c()nsisting c'>1-ce lls, of intcrce lltrlzrr

nlessengers an chemicirl weapons. Ser,'eral

clzrsse.s of bocly cells participate irl this

rJel'ence. Sor-ne of ther-n (fibroblasts,
osteroltlasts) are stationed locally fonning part

ol tl-re physiological architectttre of, tl-re
periapex br-rt gir,'e a 'helping hand' in local

clef ence. Some others are embryonic remnants

ol'tl-rc tooth gent-I ( cpithelial rests of-Malasse)

rvhich get inrrolvecl in the local tr-rrbulence.

But the great nlzrjoriry ol tl-re cell participzrnts

in apical perioclontitis are'professional'
recruits from tl-re defence Systems sr-tch aS

neLrtroplrils, lymphocytes, plaslna cells and

n]:rcr()ltltltgcs.

'l'hc liostilc rrlic:robilri lttlcl tltt' llo.st clelcll('t'

t'ot'ccs 1<>in btrttlc lrt tllc t'o<>t tlp lrt'c>tttlcl tlrt'

:.rpicirl Ic>ralllcll. '['lli.s I'L'Srrlt.s ir-r lllc I< >t'tt'tltli< >t-l

t>[- u cliseltsc cc>trllllcx 1<t-ic>u't-t ll.s thc ltllit ltl

perictclor-rtitis rvlrich trc in{llrtl-tt-t-tltt()l-\. lesiorrs

n cll barricrrctccl in totrglr c<>llagcnoll.s c'ltpsttlcs

ln spitc of'thc: l-ctrrnicllltle cle lcncc, thc llocly

is Llltilblc tr> clcstt'cl1' :.ttlcl clirtlit-tlttt: t lrc

nrict'oltcs rvc'll elltlCncl-rccl irl tlrc sltt-tt:trtltt't' t>l

thc ttccrt>tic r()ot c;-ttlltl 't'hc apltltl
pcrioclontitis, tilcrcf'ore, is nc>t sel{-hc:.tlir-re

I IotvCt,Ct', tl-rc periapiclrl ir"rll2lllllllatot-\' host

fcslx)nsc, f'r-tnctioning 2ts a clcf cnc'c ctlcl()sLll'c.

largcly, pre\/Cnts tl-rc rool c-ltnltl ir-rf cctic>tl lt <>ttt

sprctrcling into jlrrv itc>nes itncl lrcyt>t-itl 't'his is

l>ccitLtsc thc irrllltllltt'titl()l'\,' ccll.s tlrltt
COngl'cglrtc ar()Llncl t6c-rtlt :rPCX ltl'c gcrlc;ltlll'

altlc tc> clcstrol,, tlrc tltict-r>llcs th;tt inr,'lttlt'

beyc>ncl the zrlticutl f-orzttrlcn'['l-rcrclorc, cltt'ly'

reSCiu'Chers werC Llnllblc tcl loc:lttc tlrc
miCrobial prcsence r,rrithir-r thc inf'l:tt't-tccl

periapical tissr-te. 
-I'his lc:rcl t<> tllc 2IS.sLllllpti()11

tl-rzrt apical peric>clontitis is ci,lLlsccl nr>t

necessarily b!' nlicr()ol'g2,tnist-t-ts ltlonc br-rt lll'
othe prin-rary ancl indcpendcnt co-lrtc'tt>t"s sttcl-t

aS thc decotllposition pr-oclllcts of nccrotic

pglp. l,Ising the very/ prccisc atncl convincir-rg

techniqLle of correl'.rtir,'e light ancl clectl-()n

ntiCrOSCOpy, this aLltllor \\/'.iS :tlllc to cloctttrletrt

tl-re clise2tsc gcrllls tl.titbirt teeth. thc strzttcgic'

locatictn of tl-re gerllls irr tlte t[tic-ttl ftrtt't ,ll
tbe rc)ot can(tl (Figrrres 2 & 3l tttlcl tlre
stt't-tctLlrlll contigttitl' t>1' tlle cli'scltsccl tis'sttc

existing be'1'<lnd the tclr>cltl-r 2tpex irlt<> thc j;irv

bone.

'Treating nerves' that no rnore exist
'l'l-re treatnrcnt o1' tl-re cliseltsc is intenclccl trr

elin-rinate ir-rlcction I'rom the rc>ot Cltnal encl tt>

prefgent re-infection by scztling r>{-f'tl-re t'c>ot

canztl frorlr the oral envir()nl'llent -l'l-ris is cl<;nc

by rernoval of the clezrd tissttcs ancl the

morobial infection r-rsing specizrl instrtrnlcnts,

rinsing solutions ancl antibacterial
nleclicalltents. Finally, tl-re root cztnal rt'ill ile:

sealecl off i'rorn the orztl cavity rvitl-r a speically

processed ancl rnedicatecl rttbber known ,.ts

the gr-rtta percha. The darnagecl cron'n n'ill
be restored by an artifical one. T'l-re speci'.rli.sts

dentists, who treat clisea.secl ent:rl ptrlps ancl



Figure 4: Fungi as a potentiar etiorogicar agent in the
perpetuation of human apical periodontitis lesions even
after proper root canal treatment. Figure a is an overview
of a root-filled (RF) tooth with a non-healing apical
periodontitis lesion (GR). The rectangular demarcated
areas in a and d are magnified in d and b, respectively.
Note the two microbial clusters (arrowheads in b). They
are further magnified in c. The oval inset in d is a
transmission electron microscopic view of the organisms.
They are about 3-4 um in diameter and reveal a cell wall
(cw), nuclei (N) and budding forms (BU). Magnifications:
a x 35; c x 330; d x 60; oval inset x 3400. (Figure
adapted from Nair p.N.R. et al. Journal of Endooontoiogy,
16: 589-595, '1990

r-< >< >[ c]lullrls lrc Irr-rck>c'k >ntists lrncl tlre pr-oc.cc[rr-c
i.: cnclr>clr >r-rt ic t l )erlr py ()r' r'ooI c.lr nrrl t r-c.lrtn-rcr-rt .

St>rrrc clenti.sts crr()nL'(>irslv cllrirn srrch 2r

trcrrt nrcr-r[ :rs 'trcating ncl-\,cs' rrltlrorrgh t lrc
llcr'\,cs havc [>ccr-r
clcucl lor-rg bc{bre ancl
('lr lt not lte' t rclrtccl ! ,,\

gl'cxt ntir;ority, ol-
cliscusccl tootir-apiccs
hcals alier rctot cunal
trelrtnrcnt ancl the
tecLl ) Llslt alllr ltccc>r-nc

ltonnil I lt, f rrnc:tir>nzrl.

Trezrtmcnts are not
infallible
Ilvcn rvhen tl-re
highcst stunclar-cls
lincl tilc rlc>.st carclirl
proccclLll'cs 11r-c

i ollou,'ccl, firilLllcs still
()ccllr encl thc crruse s
c>f- sr.rch lailLl res
renti.linccl LL lllyster-y
for sevcral clec:rcles.
In orcler to I'incl out
the potential catrses
ol' t'oot ca n zr I

Ireatnrent failLlres,
the trnhealing root
tips together u,ith the
zrtt:rched cliseasecl
tissuc- h:rve to be
rernoved lry careful
aseptic surgely and
proccssecl so thzrt

:rclctlrraLcll' ol' nccr'(>tir' ti.ssucs :rncl rnic.r-olrirrl
ir-rlcctiOn u,'itlr cxistinq instnlr)rcnt.s, rnlrtt,r-i:rls
ltrrcl tcc-hnir1rres.

'l'hi.s is bcc:rrLl.se ro,t c'lrnc-cl unrr.tr>nr\. \.irr-i.s
rt"iclcl)' lrnl()ne tcctlr lrncl tlrc c.lrnlrl.s r-lrrrilV
c'xtcn.si'e ly' :-it tlrc r-r>c>t tip in ;.r.rrlr)g.c,s t, lr
la.gc .il'c' I-r.rni.g clcltus bc,lr)r-c c.Lcr-ir-rg ;rn
occrln. v/c wcrc lrblc ttl sll()\\' tlurt c\.cr-) u,llcr-r
tlre ,rr:rin crrnlrls :rrc crlclrnccl, nlcclic:rtccl lrncj
scale'cl of1, nricr-obes ci.ln sLrrl,ivc Ior- nror-r, Ilrurr
rt clecuclc in tlrcsc r-i.Lnlil-icrrtic>r-rs ( I) lrrrcl
c()ntintrc to ir-r'itutc lrncr ir-il'lrrnrc tlrc l>onr:
l;cy'r>ncl thc tootlt upcx

Iiltt-tltet'. oLll' str.tclics fr>rr.cl thirt i.lcc.ticirr
persisting in tllc ir1>ical ro<>t crrnal is nr>t tlrc
only p()tcntial cirLrsc .f' l'ailLr-cs rrfter.
endr>clor-rtic- trcutnrcr-rt. ()tlrcr- Iuct()r-s.,so f'ur.
iclcr-rtificcl. includc c:xtr':-rr';rcl icirlu. inI cc.tir.rr-r.
generally in tl-re I'or-nr ol.pcr-ipir.rrl
zrctin()nlycosis, extLrclcci r'oot c-lrnc.cl I'illing .r-
other rnzrtcrials tlr:rt cuLr.s(' rr 1r>r-cigrr lrocly,
reaction; a, nrassirrc accLr nlir lution ()l'
cl-rolestcrol crystals ancr pcr-iplieruls cysts

Beyond failures!
It is ol>viotrs thzrt tl-re rn:rj'r go;rl c>l't'e clir-ric.,l
managenrent of pulp zrncl pcr-iapex cliscasccl
teeth is the elir-r'rination <>f root canul inf'cc-tion
and the prevention of' r'einfection. -l'hcr-elorc.

mlrch ol-the on going rese:-u-ch attention in
tl-ris area centres urour-icl resr>lvirrg thosc
prol>lenls. It is. [hus, not sLlr-pr-i.sing thut
instrLulrentation and root canal .se2rling
techniqlres, with mere nrechanistic. v,it:'. h:rvc
corner to clorninate tl-re clcb;rte aborrt
trezrtnlcnt. Flowevcr', ba.sic r-L-scurr-c.l-r
perlzrining to the .rctiology zrncl pathogenc.sis
is not only necessluv to uncler.stlrncl tl-rc
biological mechanisnls behir-rci tl-rc clisczr.sc
pr"ocess br_rt also hclpsci to open ncw
Lrncon,entional tl-rcrapeutic eVCnLres.'l'his
atrthor had the privilage ancl opport-unity ro
participate zrctively in butsic rcsczirch on upicirl
perioclontits and to elucidzrte the carrse of its
failecl trezrtrnents. fhese aclvances ate of-
consiclerable benefit to dental patients as they
provide a solrnd biological rationale for
sLlcce'sfr'rll clinical nlanagement of the disezrse

thc zrpical portion of the r-oot canals uncl the
clisc;r.secl tissr-res can lre exzrminecl thoroughly
rrr-rclbr liglrt and electron rnicr-oscopt:s. Irarly
ir-rvcstigations ol' per-iapical biopsy rnaterial
harvc been li,ritecl by the r-rse of LlnsLritable
spccinlens, inappropirate rnethoclology ancl
criterizr of l nalysis tl-rat Iailecr to yielcl r-elevant
e tiological infornration. 'fhis author-,s stuclies
tl"r:rt have taken into zlccolrnt appropriate case
selection and investigative rnethods have
helped to iclentify sever:al etiological agenLs
tl-rat contribute to tl-re perpetuation of the
cjisezr.se even after proper root canzrl treatrnent
(lrigure 4).It should be pointecl out that there
zu'e root canal regions that cannot be cleanecJ tr


