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Stimulation of root formation in
incompletely developed pulpless teeth

Geofreg S. Heåthersøq, trt.D.5., .F.D,S.B.C.S.,t

Ail,elnide, S outh, Austrølia

DEPARTMENT 0X' DENIAI¡ SCIEI{CE' IINIVEBSIIY OF ADEI¡AIDE

T.urrun of teeth in whie,h the dent¿l pulp has become totalty nærotic

beforo completion of noot development is diffcutt if the operator depends on a

coronal approach and attempts to seal the patent canal via the root. Becürso of
this, many endodontists h¿ve favored a surgical appmach antl have endeavored

to seal the apex by using a retrogratle root-filling material.

However, surgieal manegement is not entirely satisfactory beear¡se of inherent

diffcutties in the operative proeedure antl bee¿use of the physical and psy'

chologic trauma to a young patient. Furthermore, a tooth trt¿ted in this manner

often has inarlequate root length to withstand masticatory forces, antl the

periapieal tissues may fail to adapt to the wide and relatively irregular surface

of the retrogrado root-filling material. Thus, the long-term prugnosis is generally

doubtful.
In ortler to oversome the diffcultiæ just mentionetl, some writersl'' have

essayed ¿ co$rcryative approash and have used e¿lcium hyclroútle, either alone

or in combination with other agents, to stimulate further ¡oot development. To

date there have been few e¿se reports, and, as yet the results of a histologic

examination hsve not been publishetl.

The purpose of this artiele is to present cæe reports of twenty-one teeth

which have been treated by a conservative method and to provitle det¿ils of

histologic examination of a tooth which reeeived eonservative trcstment but

whioh had to be extracted later because of a vertieal root fr¿cture. In præenting

this serieg I hope to provide further support for conseryative tre¿tment of the

pulpless "bluntlerbrxs" incisor.

MATERIALS AND i,IETHODS

A. Clinicol series

The patients in the prcsenü series were refemetl for endodontic treatment

of teeth which had suffered pulp de¿th antl consequent periapieal involvement

Sübotitt"A for publication Äpril 21, 1909.
fPert-Time Lecturer in Enilodontics, Ilniveroity of .A'tlelaitle.
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Volume 29 Stimulntiotu of root formation in pulpl,ess teeth 621
Number 4

¿t e st¿ge of incomplete root development. A totat of twenty-one teeth were

treatecl iú seventeen patients whose ages raDgctl frtm ? to 11 y€aJs.

The causes of pulp death were treuma (eighteen teeth), caries (one tooth)¡

and tleep palatal invãgination with strbsequent b¿cterial invasion (two teeth).

All teeth had evitlence of periapical pathologT on ra¿liographic and olinical

grounds. In four eases (Teeth /\3, Jll8, 49, and .A'11) the patients had acute

periapical osteitis and associatecl cellulitis of the lip and faea

Clinicol procedure

In each case, the root canal was sterilized by routine enclodontic procdures.

Mild me<licaments werre used for irrigation and. root c¿nal d.ressing. The solution

used. for both purposes in this series was an aqueous solution of 0.03 per cent

chlorheritline ¿nd.-0.3 per cent cetrimide (Savlon). After steriliz¿tion of the

canal hac[ been achieved, the walls were dried. wÍth a cotton pellet attached to

the tip of a large fiIe or with the blunt ends of paper points. C¿lcium hydroxide

and methyl celtuloso (Pulpttent) paste was then introduced by means of a
pulp¿ent syringe with ¿ l¿uer-Irok need.le attached. Excess paste was removed

from tne potp o¡u-Uer, and. the comnal opening was sealed with Cavit and'

amalgam. Þatients'were recalled after 1 month ancl 3 months, and at 6-month

intervals thereafter. The obrservation timeg ranged' from 14 to ?5 months'

B. Histologic specimen

A central ineisor tooth treated by the above methocl became available for
histologic exa.urination when a vertical root fracture made extr¿ction neceõsÐry.

The patient had been treatecl at the Dental Department of the Royal Aclel¿itle

Hospital in April, 1965. He had failed. to report for follow-up examinations but

returned, in pain in May, 1968. The tooth was extracted, decaleiûeal in a fomic
acid-*odium fomate solution, and, serially sectioned at 7 mierons. Sectiong

were stsined with either hematoxylin and eosin or Mayer's hematoxyliu ancl

eosin.

RESULTS

Clinicql serie¡

The results of treatment are gummarizecl in Table I'
Representative cases (Teeth 49, 413, 417, and A7) a¡e showu in Figs. I

throuth 8. In each inst¿nce the sase histories are includetl iu the legentls.

Of tne twenty-one teeth treated by this method, only Teeth A6 ancl .4.18

(Figs. 5 anrl 6) tlitl not show evidence of further root development. The

observation times for these two cases were 55 months and 18 months, respec-

tively. periapieal repair was complete in Tooth A6 and, on elinical investigation,

viable tisstre ïras preõent within the root eanal. In Tooth 418 there was a break'

down of the coronal seal after 10 months, and bacterial conta,mination resulted.

Subsequently, the tooth was re-tr€ated, and the 18-month follow-up examination

ilisctosetl poritive evidence of periapieal repair, although this was not complete.

No furthe-r root development could be demonstrated at this stage'

Of the nineteen teeth which denonstrated further root clevelopment, five
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Volume 29
Number 4

Stimulntion of root fonnation in pul'plnss teeth 621

at a, stå.ge of incomplete root development. A totat of twenty-one teeth were

treated. in æventeen patients \ryhose ag€s rangcil frtm 7 to 11 yea,ß.

The causes of putp death were tranma (eighteen teeth), ca.ries (one tooth),

and deep palatal invãgínation with subsequent bacterial invasion (two teeth).

Alt teeth had eviilence of periapical pathology on ratliographic end' clinical

grounds. In four cases (Teeth ]\3, ]|8, ]\9, and' All) the patients had acute

periapical osteitis and associatecl cellulitis of the lip and face.

Clinicol procedure

In esch case, the root canal was sterilized by ¡outine endodontÌc proced'ures.

Mild meclieaments we¡e t6ed for irrigation and root eanal d.ressing. îhe solution

used for both purposes in this series was an aqueous solution of 0.03 per cent

chlorhexidine and.-0.8 per cent cetrimide (Savlon). A,fter sterilization of the

eanal hatl been aehieveã, the walls were dried, with a cotton pellet attachecl to

the tip of a large file or with the blunt ends of paper points. Calcium hydroxide

and methyl cellulose (Pulpdent) paste was then introdueed by means of a

Pulpdent syringe with ¿ lruer-Irok need'le attached. Excess paste was removed

troå tne p.,lp ono*¡er, and the cononal opening w¿s sealed. with Cavit autl

amalgam. Þatients were recalled, after 1 month and 3 months, and at 6-mont'h

interlals thereafter. The obseryation times ranged. from L4 to 75 months-

B, Histologic specimen

A central incisor tooth treated by the above method became available for
histotogic examination when e vertica,l root fraeture made extraction neeeõsary.

The patient had been treated. ¿t the Dental Department of the Royal Atlel¿icle

Hospìtat in .A,pril, 1965. Ee hatl f¿iled. to report for follow-up exa^minations but

retunred in pain in May, 1968. The tooth was extracted, decalcified in a fom'ic

acid-+odi¡n fomate eolution, anil serially sectioned. at ? microns. Seetions

were stained with either hematorylin and eosin or Mayer's hematoxylin and

eosin.

RESUTTS

Clinicol serie¡

The results of treatment are summarized in Table I'
Representative ca,ses (Teeth 49, 413, 417, and A7) aro showu in X'igs. 1

throuth 8. fn each instance the ease in the legenils.

Of tte twenty-one teeth treatecl Teeth .4.6 a¡tl 1[18

(Figs. 5 antl 6) ditl not show evid clevelopment. The

obsJrvation timæ for these two cases were 55 months and 18 months, respec-

tively. periapical repair was complete in Tooth A6 and, on elinical investigation,

viable tissue was paesenü within the root eanal. In Tooth 418 there was a break-

down of the coronal seal after 10 months, and baeterial conta,mination rren¡ltecl.

Subsequently, the tooth was re-trcated, and, the l8-month follow-up ex¿mination

disclosed positive evidence of periapical repair, although this was not complete.

No further root development eould be demonstratecl at this stage'

Of the nineteen teeth whieh demonstrated further root development, ûve
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¡hoved ¡l¡rtist apicsl rmt fotmntion ¡nil fo¡r{¿en ¡howod complot¿ apical mot
lormation Tn ¡ll 0as0s, ruot formatio h¡d Btoeeeded to nrch a qt¿{o th¿t t-he

apícsl opeqing was convorgent rnther than diverXunt.

îherc ilül n0û sppear to be any iliferçnoe in tåe æparaúive ruponse in tùoae

6mc ia whiah the patient pruo,ntail ín an a¿uûo innnnnaW date (îsdh.å.fl,
48, Ag, anil á,ll) anil the remåfuúng anses ln shich there wort sð¡oci¿tail

oh¡onic perinpio¿l lesíonr,
å ileflnite ûne ¡oot flnål omtit bs ob*weil in sll toeth th¡t hnit nmgmßrod

to.cmplotion of ruot form¿tion, No eomploto csloific hrrier ooulil bs ohserscal

¿t,tle æruu¿l €$Fenity of the ¡pícal Gililût in theæ c¡sa& In fou¡ teeth per-

m¡¡ent pç[ $llinße of guttå'pemh¿ snil AE-t6 ve¡e plqoeil aft* aBical ilevel-

opuent wrs conplete. In e¿ch ca¡e bleeiling tfuuue wos encountenil within ths
rcot ctnal in tLe tpieal mgion.

Hblologlc rpcclmrn

Ei,stologic uramination. rsveåle¿l th¡t the tr$rly depcltd apiøl ti¡me uot
o¡ly mairsleil but extsniled.into the originõl root" llTs time forming tùe apex

of tùs ryeciuen pulp tianre, delúine, ¡nd t'[íek ilepori'tr
of cenentum wi ombrano (X'iç S).

.ô, buùIÍng of the orígiitll mot aper w¡s svident (franeil a,rrcac iu t'ig. I
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Ûættltt

MT

x
.x

x
x
-x

x
x
)(

x

Í
$

xi
x

5

x

ß tl Ê

antt tr'igÊ. 10 and 11). In the rrgion of this buckling thero wa¡ evütenoe of
rtnorption on the out¡iile of the
the ilepoeítioir of cellula¡ and ac

l¿Frs over the entirt apical plug of
ptug con¡ísteil of interglobula¡ ilentine. In goms arcûß the¡o was ¿ tendeac'y

towcril rcgetæ tnl¡ule fomaüio[, but in the region of tùe outw¡¡d bucHing of
the origin¿l mo! ths ilentine was,of a partioularþ inegulår chamnten

Within thç old oaml, two il¡stiuqt layerr Þad boen ilópositoù Therçhttl beeu

rome æparation ol tùse l¿ysrl tturing the hirstologia p¡eparÐtiotr anil thus slight
¿rtifa¿ü¡ were evialent (FigE I anrl 10). Boüh l¿yers whie,h extended B to 4 mm.

into the olil e¿nal consistßd of ialerglohlå,r dentirc' but the ffnt layer was thin
anil seemd lw tubula¡ th¡n the thicler süperínpoÊeil layer. No e¿lciflc ba¡rier

hiitging the original can¿l wa¡ eviile¡rt'¡t the comnsl extæníty of the¡e layer*
A fine root canåt wrs present in the nswly fomed ¿¡ieal rtgíon. This ç0n'

teireat tissuo reaembling the tlent¿l pulp, but inûltnrtion with ch¡onio hfan-
natory æll¡ hatt occurred. No nomal pulp tirsuri corilil be ohervetl in t"he

jnnatíon bêtreon the ûne epicd csnsl and the wüle oúginal canat .û' l¡teral
ã"ü"t containíng chro¡ic¿lly'inflamctl putp tíseuo wrs preaent in thÍs rqion,
ScÊtüercd ca¡bon ¿rtifsets werc preeent in maqy ssotions as a ¡efl¡lt of ths pencil

le¿it whìch batl bsen inßsrtett into the cånal by the patien?^
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Volume 89
Numbor 4

tlg. õ

Fì9, 7

uppsf
w0rg
Boüä
cotpr¡l
4 mor¡ths.

Stùnuløtion of rcot for"nwtion í* pulplass teeth, ót5

F19. I

Eig. 6, Teeth -å.1? ¡utl À18. Ten month.s lste¡ complets ruot ilevalopmeat war ap¡nront
il the upper right l¡teral incis{rr, ond tùors were rignä of perirpÌcal räpeir ir the'öentrst
rncl¡xlr,

in an 8-yoanold boy. lhere ta¡ ¿ oh¡o¡lc
uuc. The tooth çr¡ trsatoil anit tlled füth

Iig. pstiên
mat¡ fo ¿tions.
frupture lesion
the potienù httl p,noheil the lecil ol a pencil
mouf bail occu¡red oinco the ínitial trc*tmo
hirtologia er¡minotio¡.
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ð16 frøíthør*ay Qral Surg.
ApdI, 1070

DtscusstÖN

ïhe diaÍcal serÍec tlcscribod hue providw sutr|port for conssrvative æ,alû,

dontÍa trcatm€ùrt in furæmpletoly developed t€eth wle¡e the ¡im is stimul¿tioa
of further rooi fom¿tion. "

, haretl on repair und, mt üevelop
m rrnet¿en o t¡e¿tnent wa¡ oon¡ide¡d
E¡coeesfnl, fwo o¡¡¡eð (fe*th A6 aait.{1S) neÌB olåsiâeä as dmbttul although
peri*pical repair wå^s complêt€ in one (TooXh 4.6) a.ntl was pfopeming ntir-'
factoríty in f.he other (Booth Å18). Nô tootù in the preecnt m¿tcri¿l ws¡ eø-
sidered to ropreaont a tres.tment fnilure.

Itho olinical fe¿turec of the ruot foru¿tion in the prtaent ffiri€B wêre oslott-

tiatly the eame ås thðsô in p¡evioruly pubtisheð caso reports, dthough Steiner
anit a¡sociat€d inclic*td th¿t a defruite bddge or caleiûo bq¡rien was pæænt
Th ßoulit be planeit without any rilk
of In tooth wtth apioel dedæu'ent
a ileßnit¿ åne npiaal c*nel coul¿t he ¡æn radÍogrtphÍesü¡ but thore was no

ilefnitê ¿Bicst b¡rrisr" The clinical úsetv$ian of bleediag ùissuê witbin the
om¿lñ of tho¡o fonr teoth il wbich ¡oot¡ lre¡o tlld oüons ¿dötioaal wülence
th¿t no cclçifc barrior oxÍ¡tpd betweÊn tho ûne apioal oåúf,l and the originsl
wiiler o¿nal"

I

G. S. Heithersay Page 54



Paper 6 - Stimulation of Root formation in incompletely developed pulpless teeth

Volmt 90
Nunber {

Stûnr¿l¿lùs ol root løvnrtim in púplæ teath 627

Xit,10 fre. fi

fir, 11. Tooth Â güt !f,ale

üon, xiOo¡, Beglou Iig' Lo

¡toúlæ douänã ue ilo¡iuit
r¡t¡8,

fbe histotoglc specinen sinilå¡þ diil not ilenou¡t¡¡te üy ßslcitod h¡¡íe¡
betwúeû the newly fomeil tpic¡l plug üd the olil cåüü¡. I¡ilæ{ h tht¡
histologio rpæinen, tho absêncs of ruch ¿ barrier cm b€ aruuneil to be the reüorr

for the unimpdod bßctêrfut inva¡íon which followqd rhe brcakilom of tås

co¡onål ¡Gil Thb Toüld iocormt for the e,h¡onic inflilamnlory ohsngor úæIvd
in tho apical pulp, but iü woulil mcur roa¡onablo h a$umo tlat prior to bnßt€rinl

invasion thi¡ tisus htd hün in t heßlthy ståto.

Tho hisologiç f¡dhgr. ¡how th¿t spied ilevelopneut låil 0cú'üf!0d by the

formation of relrtivdy uom¿l dentd tbsuec of pulp, deutino' und qemaüwt.

Not oaly w¿s thßro ilwelopmmt apierll¡ but ttrere rül dro ilepoeítion of aer
dontine Trithitr rarl ¿lso m the surfa¿c ol tho origilel ensl, iniliøting th¡t ths

æplræment of the crlciun hyilmrÍite by ingrûwtng pulp tirrue nry have bæú ¿

cmüinuing pmoeß,

The repair rmotion¡ tù¡t have b,oen obeerved ¡¡! inteæding, ¡nd eome

rpeculetion cån k m¿de sñ to their n¡ture. Epitholium ir thought tobs rcistånt

to inf,aurnatory ohang* Thru, it ir pmible tbst itr thoæ c¡¡e¡ He¡tryigl¡
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ôt¡ frøilÌwrruløg

XJt, It äir. ¡t

irto tho carlt bf tht pctient erc æ¡tto¡eil
cau bc obcrvsiL

fíg, tg, Htghæ nrgnit*tioo (x100) rhowlng o¡rm¡clþ t¡dsu¡it pulp tfnuc ¡t tüc
rflcd fonuco

¡heath crn survivo and æ rtmain ob-lo to eoDtínue it¡ mlo ol orgauizatíon ol
root developmnt rheu the infnnm¡torJ¡ p¡ocß is eliminated. Accoúingly' if
b&tôri¡ oÞ lenovsd a¡tl a Eqteríd whieh f¿von rëpsir of üho puínpícd titsuæ

ir ru@uontþ introiluæil into tùo ruot cåüsl Eertwig'r¡høth nsy be orpectod

to øntinrs morre 0r leu in ie uomrl fa¡hiou The e¿llr in th+ petiapÍol rtgion

0f üû Ínconplehly ileeclopeù tooth may pcùspt be onsitlertil t0 br6 plurt
poüentid snat thut rubject to tlifiercntÏation into æUE whtch ca¡ foru mùmd

ilentd ti¡¡ner alt¡r the in{¡nnmutoty ruction rtoolre*
lho u¡tsí¿l ulgfl fu ûUÍug the not c4¡rl mry dd ths pil)Ëü of diüsr€ntis-

tion. C¡lcium hyihoxiile ha¡ bæn consitle¡ûd by rome workerril to ù¿ve an

odeogonio pot€útí¿l Eowever, t"hi¡ aems ðevelopmtnt hås been repoú¿t by

Cooke rait SorÅotham,ó who useð an antiæptlc pr¡te eont¿inÍng ¡ina odile antl

ougenot ûnd rlso by Bell,? who used on ¡ntibiotíc pt$s. Calclun hytlroriile rnty
ä€rt r favo¡able deet by virtus 0t its hígh slkstiníty alteing the pE of the

rcgig'¡, or peúsps thÊ calotun ionr mny ireruse the læ¡l c¿pilla¡y pe'rueabilit¡

üil this msy fevor r"pnir. Hi¡tochenic¿l dntlíes nay help to ¡olvs tho mode

of aetím ol c¿laium hyil¡oxüle in itr prerent appticrtion
llho úrmcs of a¡ apieal c¿loiûc bn¡rien ¡nd the PmãcncÊ of ing!¡Ting pulp
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Voh¡me 29
Number 4

Stimulntíon of root formatíon ön putplass teeth 629

tissue, as shown by the clinical and histologic matèrial, pose additional clinieal
prublerns. ff a perrranent root filling of gutta-perrha, and a suitable sealer a¡e
ine€rted directþ onto the apical pulp tissue, a,n advense pulpal resporu¡e ean be
erQected. Should a permanent root filling be necessary for restorative purposeÍr,
the ingrowing pulp tissue can be rrmoved. down to the level of the entrance of
the fine apical canal and the pulp wound dresseal with a thin layer of caleium
hydroxide. The rest of the canal ean then be filled with gutta-percha and. a seal-
ing agent. The pulp remnanü may then r¡ndergo the norrnal repair reactions
which follow partial pulpectomy using oalcium hydroxide.s'lr An altemative
antl probably safer method woulcl be to extend. the root fiUing to the apex of
the tooth after remov¿l of the pulp tissue aÃd wi,ilening of the frne apical canal.

ft is hoped that most of the teeth in the preaent ¡eries wilt not requirrc
permenent root fillings for gome years Fr¡rther observation may rrve¿l additional
o¿lcific changes and. furnish material for subsequent repor"ts.

Con¡ervative treatment of incom.pletely developed pulpless teeth with calcium
hydroxide provid,ee a simple, nontraumatis solution to ¿n othenrise ilifficult
problem. The method has the. adv¿ntage that greater root length is attained:j
with itÃ obvious advantagee in the long-term etability of the tooth. Once root
development has been completed, an orthodok root filling can be placed without
technical difficulty.

suâÂiñARY

A series of twenty-one incompletæly developecl pulple*s huma¡ teeth have
been treated, conservatively with calcium hydroxicle and methylcellulose as a
root-ûlling material. observation times varied from t4 b z5 months.

Elimin¿tion of bacteria was achieved. by routine endodontic proeedures in
conjrrnction with irrigation and dressing with au ¿queous solution of 0.03 per
ce¡rt chlorhexid.ine and 0.3 per cent cetrimide.

Of the twenty-one casec, fourteen showed completg ûve partial, and two no
root development dluring the period of obseryation. Periapical rrepair w¿s com-
plete in twenty of the twenty-one ea,ses and. is proceeding ratisfactorily in the
remaiuing case. .{, clinical evaluatÍon of success showed. nineüeen cases to be
suecessful and two doubtful, with no failures over the period of observation.

Eistologic material has been presented which reveale,cl. that new tissue had
been formed, both apically and within the old eanal. This consisted of pulp,
interglobul¿r denting cementum, and. attached. period.ontal membrane flbers.
llwo calciûed, layers of interglobular dentine extended into the old c¿nal ¿nd
lined it. However, no oalciûe barrier was pres€nt ¿t the coronal extremity of the
c¿nal. Thíck deposits of eellular ¿nd acellular cementum not only covered the
newþ formed tissue but extended beyond the junetion with the old root.

The ¡esultc of the clinical series and the histologic material nrpport the
conservative approach to the treatment of pulpless, incompletely developed
teeth. the method is indic¿ted because of itg simplioit¡ the l¿ok of surgical
trauma, and. the improved prognosis a,fforded by the further root clevelopment.

I wish to erpross my sincere thouks to Mr. F. R. Eenning for roviewing tbh stucl¡
¿nil also to Dn J. .å.. Cran, M¡s. Ir. Zaleski, a¡d Messrs. G. J. Mou¡t, D. Sm¿le, a¡d f. Ozols.
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endodontic$
Edíto¡:
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Ame¡tcan Assæiation ol Etd,odonrtsß
Sc;hoal of tÞntirry
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CheÉ l{¡ll, North Cãroliß¡ 275L4

Combined endodontic*orthodontic treatment

of transverse root fractures in the region

of the alveolar crest

Qeofi re,g S. IÍ eöthørcøg, M'D ß .( N"cI. ), ¡'r.8.ß.C .8, ( fr iltu' ),
f .fr,Á.6.Ð,8,,r Ail'eløtilø, Swth Awtrølb

DEI'.aBÍMnNT OI¡ am$ff)n.f,lrrvE DENTISTBYT UNTÍEnStry or .åDEJÅIÐE

^A. new mot"hod lnvoldng the uso of combined eüiloilo¡tic-orthodontic treotmont to

all,ow trestmêrt of tn¿rvercß root f¡¡ch¡ree le¿t the ßingivsl crevioe is ileocribeil,

¿nil thres case roporte iltustratiug the procduroe ere presenteil llho method sPPsa'r5

to proviile ¿ soluüio¡ to a,r otherwiËo ttifrcult GlinicåI problem'

î- fte¿tment of transverse root fractures in which tlre lractum line lies

I to 4 mm. below ùhe slveol¿r creat level has preeented clipioia,nß with couei¿ler-

¡ble ilifficultieo, and tho prqnmi¡ h¡s generally been onsìrlered poor.l{ ïhe
reparative pnpce$ffi wlicn may follow root fractu$e ¿re (1) healing witb

c*t.¡n*¿ tireue, (2) interpositiouof ffbrous sonnoctive ti¡sue, or (B) interpoeition

of bone and flbrous counective ti¡sue.? .å¡ unfavorablo røponse recults in the

interposition of granulation tiasue.

There are seversl prcblems in the treatrnent of transverse root fracturrss

near the rlveolar crest if a satiafaøtory healiug r€cpoarc is to be obtainetl. Bac*

teriat aontamin¿tion ususlly oocuro bæau¡e of f.he plorimíty of the fractu¡e to

the gingival crevíco. This cortsminntion may be inuretliaæ, or it m¿y follow

the regffËËive cbangen ooeasionsd by ilítrculty in immobiliz¿tion' Immobilìz¿tion

of *ny frasture is impor'tant if a¿lciffc union ís tô be achievetl. Horvevern it io
extremely difficult, if not imposible, to immobilize permanontly most of the

ßubmitteil lor publlcationr it Novomber, 107å.
f Part-time Ïrocturgr ls Þndotloatic¡.

6M
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\¡oluur: 3t)
Nuulber 3

?r¿.r,tst¿rse rlot froolal'as in ulvtoktr ct'e,rìt rcgiln 405
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the root ûlling.

lor¡l frac[urcs ul(lcr'cr)ïsi(l(n'ation. Ilepail h¡'thc irttcr"positiotl o.f fìb¡'ous co¡l-

neclir<t tissuo or lloltc rvill riir€ll.- pr0(-htcc ¿r st¿rl¡lt' sttttl rtitlt thest fractut'cs,

tf iìlc corollaì scsuìLÌnt is losl turl thcnrp¡ t¿rkcs tltc forltt ttl ¡rcriorìontal
slu.gcrJ I'olkrwc<1 b1' rustolativc tteaturerrt, nflrty imnicrliate attrl lottgct'-tcrrlr

prtrlrlenrs s,ill probaì-rh- result. llht're is t]il'fir:ult.v in t.st¿rblishittg a stablc llerio"
rlollt¿rl stirtc folìortirrg sulgiraì illtcrventiott, becausc of rliffiritrg horte anrl sol't-

tissue lcvcls. llestol¿tiruls plircrtl ¿ltcl stteJt (:xtûtì6i\'ú surgical ¡rlot:t-'tltttcs usuaìl¡'

Iic in r ¡rosition ¿t tlrc hasc of tlrr: gingir.al s¡'¡rr.ice, ltlrI this is curl'trlttly er¡rl-

sitìergtl unf¡ìy6rablÈ Ìi¡r cunlilnritìg l)cì'irxlontlil ì¡caìtlr. The rt'storativt' ¡lroltìc'ttt

is nlso corrr¡rlir:atccl b.v'rlifTir:ultii:s in a<rìcss ¿ntrl eutttrrll of Ìternrtrrhlrgt''

\Yitl¡ thesc probìcnrs in r¡ind, it t'as tlctirtc¡l to investig*te the possiltilitv oll

I¡"irrgirrg tho rrpicirl tc)ot seEtìL0lìt ìnto a favtlr¿lrìr: t'c'latiottslt¡r rlith thrl gingiÏal

tilicues so th¿t il (1ro11,rr r:orrlr'l llc c(ilìst.ì'u(jted satislact.olil¡-.'['his ai¡tl lr'ils ûehiero(l

b¡' nttrrtbirterì enthlrlontir: irlltl ortìlorìontie trt¡¡ttulont,

tf,-t=
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40ó Heíthnrsas s"pt"3;:1,1i'zsd

METHOD

Trvo methods rvere evolved, and these are illustrated diagrammatieally in
Fig. 1. The decision as to whieh method was to be employed depended on

several factors. If the fracture line was below the alveolar crest level and the

coronal segment had not suffered großs displacement, then Method 1 was us€d.

In adclition, Method 1 was uged when the maintenanee of estheties and some

functional stimulation during treatment rvere deemed desirable. Method 2 was

generally employed when there had been gross displacement of the coronal

segment or the crown had been lost.
The clinical procedures involved in the trvo rnethods are as follolvs:

A. The tooth is treated by vital pulpeetomy, followed at the same ap-

pointment by the insertion of a root filting of gutta-percha and a sealiug

agent. In Method 1 the pulpectomy is eanied out through the retainecl

crown, rvhile in Methocì 2 treatment is eanied out on the apical segment

after removal of the eoronal segment.
B. A temporary pcst is fabricated and cemented, either through the

coronal segment into the apical segment (Method 1) or merel.y into the

apieal segment (Il{ethod 2). The sltank of a low-speed bur proved to be

one satisfaetory form of temporary post. The post must be clear of the

æelusion and free to rnove ineisally without interferenee. If Method 1

is used, the palatal ¿nd incisal surfaees ere ground out of ocelusion. In
atldition, a rectangular section is removed from the crolvn to facilit¿te the

attachment of the orthodontic appliance to the post. I)uring the tre¿tment
the tlefeet can be covered with a temporary filling material to preserve

esthetics.
C. Orthodontie bands are applied to the anterior teeth (and

posteriorly if deemed necessary) and a flexible spring is attached to the

temporary post. This attachment is facilitated rvhere the head of a bur
has been used for this purpose. Activated Twist-f,'lex wire provides

most satisfactory orthodontic movement, requirirtg minimum adjustments.

D. The tooth is then moved incisally by controlled orthodontie treat-
ment. In Method l, as the tooth moves, the incisal and palatal surfaees

are ground to allow further movement. The extent of the incisal movement

is controlled by the relation of the temporary post to the incisal

edges of the adjaebnt teeth. The desired position of the root will be gen-

erally attained in 4 weeks. It is advis¿ble to maintain the tooth in pa,ssive

retention for a period of 6 weeks, thus permitting some stabilization of

the periodontal fibers antl supporting bone to occur.

The attached. gingiva ¿nd. alveolar bone may be drawn down with

the root. Minor periodontal surgery nrey prove necessary to achieve

normal gingival eontour.
F,. The temporary post and. eor.onal tqoth segment are thetl removecl

(Methoit l), or in Method 2 the post alone is taken out. Preparatiou for
a post-retainecl crorvn is now possible, with the margirn in a freely acees'

sible position and in correct relationship to the gingival creviee. The

crown preparation should have a well-deffned cervical bevel to allow
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Volumo 3t
Nuinbff 3

frsruuørse rwt frwter:et ín al'ueolæ e,r*t teginn 4O7

Íig. t. Ca^ro 1. Ä tailiograph of the naxtJþry right_centrat ineiqor of a 82-yær.oltl -¿¡
ehowin-c a tran¡vsno root frãetûro 3 to 4 rnm. hlow th]e alvsolar crest level oonnectlng with the
gingiw"l crevico at the diatal asper .

Fàg. S. Ca¡o 1. Radiograph showing the completeil mot flling following a vital pulpectomy
(Methad 1À).

mergiusl uplinting sn¿l thuß reduce the poosibiìity of future vertisal root

fraeture,
fi'. After insertion of the croï¡n, en orthodontic rttention plate shoul¿l

be constructed. This ¡hould be worn for a perioil of 6 months to ¿llow for
further stabiliz¿tion of the periodontal ûbere.

CAsË REPORTS

CASE I

A 92-year-olil man, who h¡d ¿uffereil e l¡low to tlre ma.rillory right central incìeor from ¿

billi¿tfl boll, war aeen 24 hours after hir injury, Dxomi¡ntion cli¡closeal I trûnsverse fractu¡e

npproximntely S mn, from the alveolar or€sL Ths fracturo li¡e couDeotod with the gtnpof,l

urãio" nt tho ilistrl nargin" thers wss moderatn mobility of ths tooth. lre¿tment as describ€d

i¡ Methoû 1 wns carried out and is illustreted in Figt.'2 to 9. Ths tooth wa¡ movoÍl incisally a

dis1gnco of 4 mm. ovèr il p€riod of û weekc antl wss then holil ia trrcuitlon for on sdilitionsl

6 weeka. The residu*l rooi lengttr wa¡ 13 mm. Perioilontal aurgery proveil to be ueeoesery

bocau¡o the nttnchetl gingiva snal nlv€oll,r ere*t oæompa¡ied tho root lô its iuûiml Povonent.

(Än eraminstiou of Fig. ? ¡howr the rlanting of the interilental crt¿t of the a,lveole,r bonø)

The tooth waa restoreil rin * poot-rotaired, proceìain-boniled.to.golil êrown, rrhich iacorporateil

n golil beveÌ nt the cerviml mlrgia to €,nsure marginal rplinting (Fig¡. I gnil 9). .Àn ortho'

dontic rcùention plnte rvm then inserted tnil m¡ ntslneil iu poaition for ß mo¡rths.

CASE 2

* l"yee*olil girt rcceiveil a blow ùo the naxillnry right central incieor while phying at

school. ghe ws¡ xifeped fo¡ treatment 2 months after the aecitlant, when an ex8sitraüion

shorveil thnü n trsnsvrt¡s root frscture wae prerent in * poeition I t'o 3 rnm. bolow the
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40t Høitlwrsøy $ürg.
l9rs

îtg, ö

Fig. t

T through the comnel regment lnto the npical
f th removerl from the crol'n. The inci¡sl-and
pve.

Fí9, î. C,ååó f . f,ediograph ohowing ühe bu¡ ¡ha¡k in porition.

alveolar crest level (Fig. 10). There wns svitlence of marginal bone remrpÈioq anil the coron¡l
soguent was mobíIe. A¡ them nas obyious ilirplacoment of tàe two regnents anil bs,otelíol
contnmination vie the St"Sl?tl erevicq treatment as d€ßcribed iu Method g wa.s o*rrieil out
(Fign 1l to I5). Orthodontie tre¿tment moveil ths apieal rogment S mm, inciralty iu a period
ol 4 weels. A sinple aetivatcil spriug was useil to efiect movemont of thi¡ root (Figr, l8 snal
13). The root wa¡ ret¿inoil in that position for 0 weehË bsforo cowning. Îùe re¿iiluel root
length waa 18,õ mn" (fig. 1A). Tho posl-retainetl crorvn wac comtÌücteil of porcelah boniteil
to solit {Fig. r5).

CAsE 8

.4. l9"yoar-olil ndo patient reeeiveil s blow to the üsrillåry right centrsl inoi¡or rrhich
alreoily had a root f,lling and crown, Bec¿u¡e of the poor mture ol ths crom ¡nd tìe
ilircstion of the blow, nn oblique fraohte ol tho root rÉultotl (f ig. l0). Troatment ile¡c¡ibeil
in Methoû 2 wa¡ carried out (Figa. t7 to 22). Peúoilontel corection wal ueceoeer¡ an the
¿ttachetl gtngt* antl slveoler bone followsd the root in itl eervlcsl movoment. the ¡e¡idual
root leugth rr¿¡ lil mn. À porcelain-bonded-to-golil crown inoorporatirg margiral rptintiug
w¿s then inserted (Fig.2l),

DrscuSsroN

It has been eustomf,rT in the treatment of tr¿nsverso fraetuÌg in the rsgion
of the alteolar mest to attempt retention of the co¡onal segment by splinting
the fractured segments, ußing rorious methods, The objæt of trcatment ig to
obtÐin, if pomible, I cålciflc union betwæn the fraeturetl s€gments. Calciûc
union between the fracture sÍtes is a remote pæsibility, and gÊnerelly the
eoronal segment will be lost becaue of progresuive rtrorption of marginal
bone and interpoaition of granulation tisûue. Suecem of intrac¿nal splintings
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Trçnxrue;ro'o root froeturøs ön oïueolar crêst regìon 4A9

f,ig. S. Ca¡s 1. Two mouth¡ ¡fter the initiation ol trectnent, the tooth hna_ been uovetl
ilowndrrd a dretance of 4 mm. and is shot{u in rote¡rüion. Noüe th¡t the attåche¿l gingiva has

beæ ilrs,wn dowa with Íhe tooüh in itn ilcissl movement'

Í4g.1, Crasô l. Raitiograph showlng the tooth rftor it hail been moved 4 mm. by eontmlleil
orthodóntio trcatnent. Noto- the rlantìrg of ¡lveolr.r bono n'hieh hw aceompanieil ths tooth
in ltg insi¡ql movemert (Method fC).

grsph showiug tho completÞil +rown ìn po*ition. Note the markeil
õrown incorporateil to avoitl futurs root fracture. A 1:]. crown'¡oot

or endodontic implantsÐ,lo is dependent on the integËity of the gingivnl c¡evice
in rel¡tion to the frncturu site.''lrylerr ruch integrity ha¡ been clestroyed, or it
tikely to be lost during the patienth lifetime, the prognoeis i8 poor. Periodontal
sorgeryrr' l! hå8 been.uaed to provÍtle acceËE to the apieel cegmentf, of tecth with
traneversô fractr¡ræ in the region of tho alveolar crut, but generally, as thie
m¡rgery involves the remov¿l of alveolar bone, there may be ila"urage to thc
supportiag tisÊuæ of the neighboring teeth sn¿l the wthetic rÊ$rlt måy be poor.

In addition, maintenanee of the gingival tisenes on the patatal acpect of such
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4lO ülødllørsag
OÌât

ße¡rtomber,
Burg.
r9?3

¡.ig, g, Cars. l. The ero¡vn at the time ol it¡ in¡ertion. An orthotlontic retention plate is in
poeitioa.

ristt côutrfll inci¡or of * 9-yeor-olit girl
ot'ttre alyool*r creat levol. llarginal bone

ite.

.ott 
* poaition after the tooth had been root

traumatize¿ maxillary incicors is often difficult. Andreasonr hsß coneluded that
,,lyhen the fraaturç iine is loa¿ted elme to the gingival crevice, the prognocis

is poor and extr¿otion is ueually msnd¿tory." Therefore, the major difficultiet

in tre¿tment of transyerse root fr¿ctures near the alveolor erest are immobili'

zation, the avoidanee of bacteri¿l invasion via the gingivtt creviee, tlld, if the

coronal s€gXngnt is loüt, placement of a satisfactorT restorotion'anil esteblish-

ment of Perioilontal health.
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Volumo 36
Number 3

Trunwørse root frøcturos ín a,Taeola¡ ffast rcgdon tt I

*""ff 
o;,1Í;rfi"r';#:XT"Jå'å-":"#åË-*ffi irHåiîtiffi -iïf îbigmentwaeboins

Of the two meJhods just d.escribed, the first, in whÍe,h the crown of the tÆoth

is rotained until the apical segment is in the cotreet pociiiorr, proved to have

advanta$s in that tbe enitotlontic proeedures could bo ccrríed out more selis-

factorily rmder rubber dam without hemorrhagio pm-blemr. In addition, esthetic*

*ol¿ be mnint¿ined fluring treatment. Ëlowever, the orthodontic treatment is

more difficult than in Methoit 2, where simple sn¿l dircct aeeecs to t'he post

can be reailily achieved.
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{12 ÍIøilturwg

Fig. 2õ, CrD 2. älghtoen nortbl útsr tùe inrtrtion of s 1nù-retrlntut, prucsldn-fnleil.to'
3oüü crorn

Íí9. 18, ørc 3. Tha iürtodgçd cmwn ol thr mrxlllrr¡ rlght c{üin} inci¡or with tha
obltçely fncturoil root fre mt in lnrition.

It ir inportani when ameaaing teeth for this trcstment to ensure that the
reeidual root leqth will pmvids e crown-root mtio of at leaßt 1r1. Ïn moú
instancae thi¡ mean¡ that the aplml ruot *gment mrut h¿ve a lengtb of lú| to
lä rnm.

Relap*e in the lorm of ingruecion of the mot ba¡ not been obocryod in the
cr.æs which h*ve beon trreatal, the longeet follow-up pËúod heving bo€n 18

monthÉ.
In addition to the obvious functional aalvâDt¿gþs, the eeonomies ol tbe preoent

pmealure wor¡ltl eomps,r'B moru thnn favorably with ertraction of tbc tmth
and provision of an äntsrior bridgs,

The applic¿tion of endodontic-orthodontio treatment need not bo confinod

to transverre mot fracturæ. Elev¡tion of the rruot may be of u¡o in ioyërll other
p*thologic ¡ituation¿. Oblique ûüowa-rcot frreturæ often oecnr follswing t¡tu-
meiic or rportiag accidenþ whe¡o grnerdly the fractu¡e line extondr deeply

on the palatal aspeet. It i¡ oftsn oxtremely diffeult to ç¡tnblish e rotirfactory
palat¡l meryin during c¡own preB¡ration and, unleor looal gingivectomy anil
pstætomy n¡e c¿rried out, perÍodontsl eomplieationr ale a likely long-tetm

hrg.
rûfs

G. S. Heithersay Page 88



Paper I - Combined endodontic/orthodontic treatment of transverse root fractures in the region of the alveolar crest

Trttuue'rola rØt frflcfurø| in nkl,eo|ør ørest tegwrt 413

î49. rt fig. r.8

Fig, iî. ft¡p !. Ctåi€l åppðrürcô ¡fìtar i¡¡¿rtio¡ ol tho poüt (úrnf ol bur) lnto the

npical øeguoat of tho root.
Ftg.-t¿ &sö B. Dadiogrrph of apical Ëoguent nltcr it hsil b¿ôs mowd inelnlly 4 nm.

Noto tho Trbt F'lfl rim in poritlon

taîned cmwn at tho ttne of it¡ i¡eertion.
ilgt" d¡l to the necerrity for corvlcel

r¡lttnti¡S,
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414 Hoitlwrw Orat
Sepöaubar,

Fõg- ,r. Cnso 3. Eadiograph showing tLe crorv¡ in ¡roritioa at the time of insertion,

result' þven if perio(lontsl contouring is carried out, a, på,latal clefect may ctill
r€rult bee*rusc of inconsietent bone levels. Elevation of the root to allow
rlcc'tr8 to the palatal margin will overcoine thee¿ problems. Case 3 has illuâtr¿tÕrl
this applícatiotr of 'the prcsent method. Teeth with root portorations, c&ries, or
resorption in a position elose to thc gÍngival crevice may also be treated to
odvårlta8Ð by this method. The perforated, earioun, or resorbed ¿rea coukl be
clevatotl to such a, position t"hat it coulcl be eliminated and. a neî,e crown
constructed on ¿ sourrd root with norrnal supporting bone.

Ït can be conclucled that eombined entlodontic-orthodontic therapy in tr*t-
mcnt of root fraeturer ofers a solution to ¿ clifficult elinical problem, Cronrr
construction on act€ßBible margins is achieved rvithout exten¡ive surgery and
ehould prcvide a muntl basis fot future periotlontal health and st¡bility of the
tooth.

SUfIT'IIARY

Â ncrv mctho<l involving the use of eombinetl eudodontie+rthodontie treat-
mcnt to allorv treatment of tran¡versa mot fr¿cturee ne¿r the gingivel erevicc
has baen described, antl tl¡rce case reports illustrating the procedur.es have been
pre*ente<l.

The methorT appears to pr.ovide ¿ solution to an otherrvise difficult clinical
problem.

The nuthor wiahe¡ to expreËö his ðincero thanka to Dra. F. B. Eenning anil Cl. J, Mouat,
T. Rollings for
I Clarke, Iæct€r

orthodoatie, periodontic, ¿nd crow¡ thempy. 
carrietl out the
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Paper 10 - An evaluation of orthodontic root extrusion

A CLINICAL EVALUATION OF ROOT EXTRUSION

Geoffrey S Heithersay

A diagrammat¡c summary of the clinical results following root extrusion in
57 teeth is shown in Tables 1-8

Follow Up Time

10

Number 6

of Teeth

4

1 2 3 4 s 6 7 I 9 10f11213141s1617181920

Years

Table 2: Distribution of extruded teeth.

I

2

0
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Subgingival

Table 3: The reason for extrusion.

Reason for Extrus¡on

Fracture = 48
Resorption = 7
Perforation - 1

Caries = 1

Paper 10 - An evaluation of orthodontic

52
Rapi
(2-12

d
Weeks)

Extrusions = 57

Slow
(16-36 Weeks)

Table 4: Number of teeth extruded by rapid or slow method.

5
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Paper 10 - An evaluation of orthodontic root extrusion

Rapid Extrusion
12

10

I
Number
of teeth 6

2 -3 -4 s 6 7 8 9 10 11 12
Weeks

Table 5: Shows the distribution of treatment times.

Resorption

Table 6: lndicates resorption in slow or rapidly extruded teeth.

4

2

0

Apical Resorption (1)
Repaired Surface Resorption (1)

rption (3)
(0)
Reso

Rapid Extrusion (52)

Slow Extrusion (5)

Apical Resorption
Repaired Surface
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Extrusion

Cause of Failure

Additional Undiagnosed Root Fracture = 1

Root Fracture of Crowned Tooth = 3
New Trauma = 1

Table 7: Causes of failure

Frllurr

Numbrr
¡f Tæth

a
1

Y¡rrs

Table 8: The survival time for teeth which have failed.

3

2

7a532
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Abstract 1 - Release and diffusion through human tooth roots ,n vifro of
corticosteroid and tetracycline trece molecules from Ledermix paste

Release and diffusion through human tooth
r00ts in vitro of corticosteroid and tetracycline

trace.molecules from Ledermix@ paste

Allbott PV, llcithcrs:ry (iS, llrtrrtc Wll. llclcasr: arrtl tlillìrsio¡r
throrrglr lrunrnn lrxrllt nrols tìt l'itll o[trrrlit¡rslt:loi<l nlttl ltlr¡l(:y-
cline tracc molr:cttlcs lir¡rrl l,trft'lttlix'Þ ¡ìtl$te. lillrlrxl l)r:ltt'lì'nrr-
matol l9BB; 4: 55 fi2.

rlllstract -'l'lte rclcasr: ol'cotlicoslctlrirl alrtl ¿r¡til¡iotic l¡'ar:cr

moleculcs ir¡ l,ctlcrirris'h ¡rirslt: l'toltt llrr: ¡rrrl¡r slracc lo tl¡c t:xll:rlt¡rl
cnvironmr:nt olt htttllatl lrxlllt ¡'txrls lvas (lt:lerlllitlrrl tìl ut'l¡o' lrtrr

dcnrcclocyclinr: litlh: rrl'llrt: lt:tcrt rv¡ts rtlcnsctl llrrrrtt¡gh lltr-' rt¡¡l
apcx; thc grcnl ntrriol'it1'rlillilsl'rl lltlottglt tlctllirtr:. Urrr lliitttrcitto'
tonc aboul ot¡ettri¡tl ol'llte lr¡rt't'r lr:fl tlrr: lrx¡ls viir tlrc l¡rir:itl
fr>ramcn; thc rrtnui¡lrft'l'r'xilr'rl vi¡r tlrr th'¡rlílrr:"1'lll r¡ttl: ol't't:lt'¡tst:
oftl¡c tracr:rs rr:rs highrst rlrrlitr¡¡ tlrl lilst <l:ry, arrrl rlt:r'littnl I'x¡xr-
ncntinlly rvilh tinrl ll¡r'¡r'¡tlìt'r. ¿\lìr:¡' l l rvt:t:ks, Ull",, lrl'lri¡rl¡¡r-i¡¡rr
lonc and 66'fln ofrllrrrlr'hx:¡r'li¡rc lt¡ttl l¡t'rr¡t rt:lcaslrl. l¡r llrr: l¡r'tlr
cxamined, <tiflì¡sio¡t r:tl(: tv¡ts Itoi tt:l¡¡tctl lrl tltc it¡¡r: or scx ol'tltc
donor. Total rclcnst'¡rl'lhc lra|cts rv:ts <lirr:clly ¡clillctl l0 ¡l¡c
aren ofcontact l¡elrvcctt llrt: ¡lnslt: alttl <k:¡tli¡te''l'lrr: rlatit ol¡t¡¡itrcrl
arc of ímmerli:rte clirtiral rr:lr:t'itttt'e, :ttlrl ¡tlso n<ltl ltr r¡ttr ¡¡cttt:ritl
unrlerstartding of'rllrtg tl1'ttntttics ill trx)llt r(x)ls'

Paul Ulncont Abioll, Ssotlnl Slnclalr
Hallhorsay and Wyrll f,oüorlc llumo

School 0l thnllslry, Univorclty ol Adelaido,

Adela¡do. Auskaliå

Key vyords: ondodoollcs, dllfuslon, lhorepeulics,

lriamcinolons, d0rneclocyclin0.

Dr. P V Abùoll, lJnæln House. 4 \êntnor Avo,

ll/Dsl Porlh 6005, Auslrel¡a

Accepled l0r publlc¿llon l9 &tob€l 1987.
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Abstract 2 - Barriers to diffusion of Ledermix paste in radicular dentine

Barriers to diffusion 0f Ledermix@ paste in

radicular dentine

Âbl¡ott PV, H¡rrrrr' \\'lt. llritlrelsnv (i'S- llarricrs tt¡ diflusi<¡l¡ ol'

l,rrlcrnlix'ñ ¡xrslr: irr t'¡rtlilt¡l¿rl tk'llli¡¡e. lìlrtltxl Dcnt'I'rau¡natcll
l9B!);,1'r:9tl lrll.

ì;:;i':l::::i'l,f illì;li ili
llli't'l rrf' t'cr¡tcllllllll o

irtl¡(' ll':l('f'l' lltt,lt'ctllcs

canl irtctcast: itr tltc ¡ret'ttrealiolt rrl" thc tl'¡rcc nrolccules' 'l'his

stu¿v dcmorrstr.irtcrl ihat 
'cillrrr 

lhc sl'c¡rr laycr nor thc cclnclr-

tunr wcrc t:ortt¡tlt'lc l¡¡trrict's t¡r tlillïrsiort. 'l'lrc datn obtaincd

a¡r¡rc.rc¿ lo lrrl ,rf'r.lirrir.:rl rcleç¡rrce an<l ¡rr'vidctl lurthcr un¿er-

si:,ìttlilrg of Ilr¡' tlt'lt:tnrics ol'tlrtrgs ilr louth ror¡Ls'

Paul Uincenl Abbotl, Wyatl Bod¡rlc

llum¡, Geolfrol Slncl¡h lloltho¡say

Scho0l 0l Dontlslry, University of Adelalde,

Adelaide, Aushalia

Key words: endodonlics; dillusion; lh3tapeul¡cs;

kiamcinolone; demeclocyclins; root canal m€dic-

amonlq kri0al¡ofl.

Dr. P. V Abbotl, Sulto 19, Porlh Surgiænlro,38

Ranehoh Clescent, Soulh Polh. llÞslorn Auslralia

615,|, Austlalia,

Accepled lor publhatlon Nov.embsr 8, 1988.
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Abstract 3 - The release and diffusion through human coronal dentine
rn vrtro of triamcinolone and demeclocycline from Ledermix paste

The release and diffusion through human

coronal dentine in vitro of triamc¡nolone and

demeclocycline from Ledermix@ paste

Abbott PV, Flurrre \\'ll. llcithcls¡rv (,iS. 'l'l¡c rclc¡tsc aml clillusion
through humnl t'orortat tlclrlitte itt t'itto of iriantci¡rolone ar¡d

dcmcclocyclirtc lìrrrtt l¡rlcllrrix'n ¡r:rstr:' lirrdotl l)crrt 'liaurnatol

l9B9; 5:.92-97.

Alrstract - Cntrvt¡s fìorrr lìr:sl¡lv cxtrat:lctl ]thnrall lhird ¡nolar
tcct[ wcrc uscrl lr¡ r¡rr:rrrlil\' lllt'rt'h':tsr: nlrtl tlilfusiglr ol'cr¡rticostcr-
oid ancl anl.ihiolic it'a,'er ltl,rln'tllcs lir¡ltl l,etlcrlltix'¡ pastc uscd

as an indircct ¡lrl¡l-ca¡r¡rirrg trgctrl. 'l'ltcse lnolcculcs rcatlily diÊ
fused through rk'nlirtt'arttl l'r'n¡'lrctl a ¡.x'ak rate of'tliffr¡sio¡l at 2

h. I'he ratc tltctt <lccrcasetl cxpotrerrtialll' with ti¡nc. The con-
ccntrations o[ tlrc tlrrrg,s irr lltc rlrlllilrc rvtrrc calcul:tled; this
showcd thnt a glarlit'rrl cxisl¡'rl lìrrll¡ ll¡r: clvity flrror to thc ¡lulp
space.'lhc daln olrl¡tirrctl a¡r¡rc;rrcrl lo lt¡tve cli¡rir:al rclevaltce
aìrd hclpcd ex¡rlaitr llte lltt'ra¡tetrli<' lrctlr:lils oftllis rrlcdicatncr¡t

whcn uscd as n¡l irrtlircct ¡rul¡r-r'a¡t¡rilrg agcrrt.

Paul Uincent Abhott, lllyatl [odorle
llunr, Gaollrry Slncl¡lr Hollhor¡¡t
School ol oenllstry, Unlversity ol Adelaido, Ade
hldo. Australla

Ksy words: pulp; dillusloq thorapeul'rcs; lrlamúu
lone; demeclocTcllno.

Dr. P. V Abboll, Sülte 19, Pedh Su¡glcenlre, 38

Ranehgh CrescenL South Psrlh, llbst€m Ausfdh
6151, Aushalla.

Acagpled lor publlcet¡on Novombor 8, 1988.
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Abstract 4 - Evidence for direct inhibition of dentinoclasts by a corticosteroid/antibiotic endodontic paste

Evidence for direct inhibition of dentinoclasts

by a cofiicosteroid/antibiotic endodontic paste

HcrccA,Hcithcrrel.(i.l,irxlrhr4{$i.lit'irlr¡¡telìrrrlirct:rinhi.
ù-i¡* åi¿ìnr¡nocln rs hy n corriirsrrroirl/rilIibiotic errkxlontic

þtc. F.ndod l)clri'l'rarrnralril lf)llll: l: 44 45'

rr¡rrl¡:¡letl tlrtt inra¡ulpd a¡>
tcroitl tonll¡itration efhctively

crlcrl¡al irrflatnmatttrY rc'
int o[ tl¡ir.rtqdy war tl¡ cxaminc
tctìl llr tlc¡¡til¡ælarB r:ulturcd in

;tur:Ïä;,od-à;.ìit*ì"rrt w*r.rllttn'tl in the ¡rrcrcrrce of either

thc endodontic pastc or antil¡iotirs' Rcsi¡lt¡ {¡orycd thnt the

;ä;íJ;;ö;Jnl ,,f rl'c pnare dircttlv inhibitcd thc ryrcading.

oia*tno"l*ts, eu¡¡gerting ùnt thi¡ tricdi"anient actr by dctath-

ing ruorbing dcnlinq:lnrts frotn thc r'xrt iurl¡ct'

A¡|¡lt Ptrcrr, 3¡ollnr t¡llhn¡f
ul $rr¡ Urd¡l¡d
lltfårlmâñls ül !P¡

vadly ol Adelatrc.

ftÍfllS 0I rtlral path

bËtþ¡u, Sþúh.lír ôrrdir
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Abstract 5 - Effects of combining Ledermix and calcium hydroxide pastes on the
diffusion of corticosteroid and tetracycline through human tooth roots rn vrtro

Effects of combining Ledermix@ and calcium
hydroxide pastes on the diffusion 0f
corticosteroid and tetracycline through human
tooth roots in vitro

Âbbott P\/, llrrrrrr 1\'R. Ilcithcrsnv GS, lilfccts of combirrirrg
l,edcrmix* ¡rnrl r:¡rk:iunr hvrltrrxirk' ¡)astcs on thc diflusion oÍcor-
ticosteroid anrl tr:trnt'r'clirre througlr hurnan tooth roots itt ail¡0.
Endtxl f)cnr 'lì':rrnr¡¡rtt¡l l!ìtl!l: l-,: lflfl 192.

Al¡stract - Â 5l):ifl rnixlttrc of'¡t rrrrticostcroid/antibiotic pasl.e

arrd c¡l<:ir¡rn lr¡rlroxitk'Jr¡rs lxtlr trsr:tl t:lirrically ns a root canal
clrcssirrg agcrrt.'l'his slrrrly irrtcslig,rtfll tlrc clft:ct r¡n tl¡c releasc
and clilli¡sir¡rr r¡l' the cr¡t'ticosttrr¡irl nnrl antibir¡tic componcrrts
ol- l,r:dcnr¡ix'¡' ¡rastc rulrcrr it s'¡rs nrixctl witl¡ a calciunr
lr.,,lroxide -nrethl'l cellulr¡.se ¡raste. 

'l'lrc rrclcase ratcs of the trace
nlolcculcs tvcre lt¡rter rlhcn tlrr. llrixtr¡rc was uscd comparcd with
rclease frotn l,edct'nrix nloirc. 'l'he rr:sults indicatcd that tl¡is com-
l¡ination ol"rrralr.rinls, rvlrcn nsrrl a lorrg-terrrt intracar¡al drcssing,
was likèly to l)c trrn'e elli'ctitc tlrnrr l,crlcrntix ak¡nc.

taul Ulncenl Abtotl, Wyatl [odsric
llum¡, Goollrey Slnclah ll¡lthorsay
Unlverslly ol Adolaide, School ol Dentistry.
AdelaHo, Auslralla

Key words: endodontics; dlf lus¡on; lhorap€ulics;
lrlarrcinolone; daledocycline; calcium hydroxido.

Dr. P V Atbolt, Sulto 19, Porlh Surgicenhq 38
Ren€lâgh Crssc€nl, South Perlñ, lrVA 6.151.

Auslralb.

Acæpted lor publlcation January 2t, 1989.
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Abstract 6 - Some effects of Ledermix paste and Pulpdent paste on mouse fìbroblasts and onbacre¡ia in vitro

Some effects of Ledermix@ paste and

Pulpdent@ paste 0n mouse fibroblasts and 0n

bacteria in vitro

'l'ir¡'lor I\'l¡\. I lrrrrrc \\'lì. llcitlrr'¡s¿rç (iS. Sorne cll'ccts o[ l,cder'
nrii'n paste lttt<l I'rtl¡xlctrl d 

¡ritslt' (ttl lllr)Llse fibrol¡lasts and o¡r

lr¡rctciia in ril¡,,. linrlr¡tl l)r'rrt 'lì'¿rrrtr¡¡¡tol 1989; 5: 266-273.

Al)stract - l)ilurir¡ns ¡rf'l,ctler¡lrixr ¡litstc, l'ul¡xkirrt'!ù pastc :rtld a

¡r¡xturc 6Ícr¡rr;rl ¡r;rt'ls lrt' rlliglrl ol'l,crlcrt¡rix ¡rirstc arrtl l'rrl¡l'
tlr:rrt ¡rastc rr..ir.,.irrirlr.rl to in riltl r'rtlltttcs ol'ttlr¡Usc lilrrol¡lasls ol'

lr¡rt:f rjri¡r ftrl'2,1 ll. :lrrl r.:u.iorrs r.r'll lilr¡r.liolrs wcle llrr:¡r cx¡rnrint:tl:

nri tOsis in n ilrl sr¡ l.vir.¿¡l (}l' li l rrr rl ¡l¡rsts, a rrtl su rviv iil ol' Inclol¡nd ll us

¡n.rei or .'ìlrrflrnrmt ,ilttliln.r.l ¡'rlcr'¡rrix rv¿rs lir y-

ir¡hil¡it mit,rsis s'lrik'¡rresctrl ill lllt't'ottct'tttt -3 lt-¡

l(l-n rng/rnl. ttlisirrgitith l'rrl¡xk'rrl rlitl tlot illlitt¡tit:
elììr't. l,etk:r'rnis killrl ltto¡tsr lilrlrrlrlitsls:tl I

alxrt't', rvhik' Itrrl¡lrlctrt,kilk'tl nt I rrrg/rrrl ¡rtttl al¡t¡r'c.'l'hc toxic
r:lììr'r olI¡rlcln¡ix rr'¡ts slighrlf irrhibitctl b1' rrrixirrg it rvith Pulp'
<lr'¡rt. Lcclt't't¡ris kill¡rl 'l',nil1ùrr.t ¿tt ;llx)lll tlte si¡ttlcr cgtrcclltratio¡t
at rvhich it killrrl llrt'lrrn¡rtrrt;tli¡rtr lt'lls, Itllt rc(luirc(l ¿r one

tlrorrsantl-lìrl<l ¡{l'c¡ll('r'collc('trtl'atiolt to kill L' ca¡¿i. l'ulpdcnt 
.

kille<l l¡oth l'. r,isti nl¡tl .f. rn¿l¿¡r¡ at a¡r¡rt'oxinlatcly olre-filth ol'

the (onccntl.¡rlio¡ ¡rl rvhir.h it kíllctl tl¡e Inanrmaliatt cells. l'ulpdent

Mark Anlhony Taylorr, Wyatl lodollc
Humo2, teollr¡y Slnclalr Hollho¡sayr

Sclrool of DentislryrlJniversily 0l Adolalde,

Adelaide and 1l/ostmead Hospilal Donlal Clinical

School. Sydnoy, Australia

Key words: llbroblasts; crllular olfecls; bactçrla.

Prolessor W R Hume, Univsrsily 0l Sydnof
Itþstmsad Hospital Denlal Clinhâl School,

lÀþstmead 2 | 45, Australia

Accsptsd lor publlcallon Aprll I 7, 
.l989.
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Abstract 7 - Therapeutic delivery of calcitonin to inhibit external lnflammatory root resorption.
l. Diffusion kinetics of calcitonin through the dental root

Therapeutic delivery 0f calcitonin to inh¡bit

external inflam matgry r00t resgrption
l. Diffusion kinetics of calcitonin through the dental root

Euthxl l)¡nt'lí¡nmilú l99t: 2: 2tit 2ì I
hinlal ht llr.tnrth' tlll tiglrlt

Wiclrki¡r OW, (ìr¡rrlrrt'i S( i, I lcitlrtrsirl'( lS, I'it'rt't: Â[l"t'lrcll¡x:tt-
tic rlclivcrT o[çalcitorlirr tr¡ ilrl¡ilrit cxlt:l'lt¡¡l iltllittltlrtittoty l(xrl ¡'c

,or.pii"rt. í, tlii¡,*i,,t, kirrr.lics ot r'¡rl.ilotritt tlrrrrtrglr tl¡c ¡lclrt¡rl 
.

roJt. F.n<lr¡rl I )r:n r' lì.¿r r r rrr¡r t ol l lltl(il l 2: 21i5-27 1. @ Nt r r trksg:rlrrrl,

l{)f16.

AbSl¡.¡rct - ltrscl li()il lll't :¡lt il|'ttitt i¡llo t'or't |itttltls ol'tttottkt'1'

t'ccllr has l¡ce¡t sltorvt¡ lo ilrlril¡it t:xlt'l ¡t:tl ittll:ttttrtt:tlot'¡' l'()1,I l'c-

sorptiorr an<l srr¡r¡rrr.ss i¡lf l¡iltUllirli|llr. lk'grrlirtiotr r¡f'lllis lltr:l'¡r-

p",',ri. 
"n"ttr 

,l,.ir,',,,1s rr¡rorr llrr.¡;ttt.¡rl :tltir¡tl (rliflirsi'rr) 'l'tlrt:
ir.rarrrou" :lt sil(;s of'rcsril ¡rlirr' ;tctility. ttt lltt: ¡rt'csctlt sltrrly' tlrt:

<liffrrsiorr clt¿tt'ír(:l('lisfit * ol'r'lrk'ilolritt lltrott¡4ll lllc ¡lt:¡tlal rtxrl i¡t

¡ìtì (:Xlt.¡l(:l(:(l lt¡¡rr:rrr.loollr lttr,¡lcl:tlt'rk's¡tillrrl,;tttrl lltt: lrrlt: t¡l'

a,"rr,r,r,,,,r, in tlrr.rlillilsil||| Iilr]r'r.ss i.s ltlsrt lrtlrllcsst:rl. lìor¡l-t'¡ttt¡tls

were cn,l,r<l,rrrlir.trll1,¡rr.,.¡rirr:,',1 l' fi'.lrr ¡¡ ¡q.¡;1,¡1,,i' lìrr Il!51 ltlrlci-
lottilt, a¡¡<l nr¡rr,r,r.¡rl,',i l¡ t'r,¡l()\,(.¡tg:ttti¡ trt¡tl.'t'i¡ll llgllt rlclllitt¡tl

i,,lr,,l*r. ln rr.r'tlr rr,itl¡ inr¡rcl lr,nrnttrnr. ¡rlr ilritiitl ¡rctirxl of'rlt:liry

1ì-liil pri.rt tr¡ tl¡r, rlr.t.r.li'r¡ 'l r'¡rlr it,¡ritl ¡tt lltt: r:slt:lltitl l''lll-
i.r,rt *r,i.nra" s,as lirllorvr.rl l11,;r rir¡rirl lt'lt':¡stl of'lltt: r'itlt'ilrrlli¡¡ rltt¡'

ing ttrc lirst t(l.f¡lr (r.:rlr: ¡rr.:rks ¡rl lilr). slllrvct, stlst¡ti¡lctl rt:lt':lst:s

of"cnl.:it,lDin llllorrglr iillltr I r.r.ilrr.¡riilrrr rvt:tt: trtr':tsttlt:<l li¡¡'tlrc
foltorvin¡¡ g <liry.s. llijilrrrr,¡rl ilf'r .,rrrct¡t ¡t¡D, l(t (:xl)os("'s¡¡lt'¡ttrf't r:t:"

<lcrrtiuc,i.r,,srrlít:rl in ¡il¡ r,:illir.r.t.lllrrx r¡t r':tk il.,ltill (2lr) al cx¡t:t'

¡rnt t,r,rtit sttl'titt <'s ¿¡ttrl illt'll':tst'tl :llttrr¡t¡lls lrl cillt itotti¡t lt:lt:;tsc

ãver {) rlays. l}i¡rlr;rsic rlcli\'r.r I'('l'r';rlr itor¡irt lry sttclr i¡rtt:t'l¡:¡l rlilli¡-

sion rr¡ecíraniri,,r r,,¡;g,..t* ¡l¡¿¡¡ loss ol t't,trtt'r¡lttllt rvill cltlrallt:c

ther.a¡rerrtic açril¿rl¡iiílt', rvtrik: ¡rloIrtt¡¡r'rl rk:liçt:ry to i¡llacl cxtr:r-

nal rlòlltat-roOt sril.lìrr.i:s firlhr$'iilg (';il1)'iillrtt-('¿rttitl ¡rlltt:t:rrtctrt

nray also bc rrsclìrl lirl'llrc lltcr':t¡rt'ttlir' ¡tt't:r't'ttliott ol'cxlct'¡¡itl il¡-

fl nnrnrirtoty rtltll ttsot'¡ll iott.

ûl'tr¡tht ll llnuhryaanl 1996

Endodontlc¡ &
l)cnlel Tr¡untetologY

l:¡s:l ollrlrztt12

0. W. Wiel¡kinr, S. C. Caldaci,

G. S. lleilhersaY, A. M. Pierce

Dqparlrncnl ol D0nlistry and rDeparlmonl 0f

Me(lchrs lRoyal AdelaiCe Hospllal), The Unlversily

ol Arlclaid€, Sottlh Auslralia, 5005, Auslralia

Key vrorrls: calclt0ni0; comonlulll; dent¡nl;

iilllarnilral0ry fool f esorpll0n: od0nl0chsts

Anoela Pietce, Dep¡rltnonl 0l Denlislry,

Ths Uilivorslly 0l Adelaide, South Auslralia 5005'

Ailslralia

Acceplsd tebrüary 20, I 996

G. S. Heithersay Page 130



Abstract I - Therapeutic delivery of calcitonin to inhibit external inflammatory root resorption
ll. lnfluence of calcitonin binding to root mineral

tinlùl l\tt liiltuhù,,l ttttÌ,; lj:'li2 2i¡
l\húnl ìn I h nnnL'lll ri¡ln rr rrtl

Coþttlght O llu¡ltzaa¡d 1996

Endodontlc¡ &
llcntel Trrumrtology

,stM 010r2t02

0. W WiebHnt, S. G. Cardacll,

G. S. Hellhersayl,
A. M, Piercoi
D0partmonl 0l rD0ntlstry, ?D0p¡r1m0nt of Modlcln!

(noyal Adelaldo Hospllal), Tho Unlv0rslly 0l

Adelå|do, Soulh Australla, 5005, Auslralh

Key words: câlcltonln; dontlno; lnflemmslory root

rrsorptlon: mlnrlãl; odonloclðsls

^ngrle 
Plarc!, Dôp¡rlmrnt of Drnllslry

llro Unlvorslly ol Adolald., Soulh Ausltalla,

5005, AuslralL

A8crptcd frbruary 20, 1996

Therapeut¡c delivery of calcitonin to inhibit

external inflammatory r00t resorption
ll. lnf[¡ence of calcitotrin binding to root mineral

Wicbkil¡ ( )\\'. ( i:rlrl¡rci .S( i' I lt'ithcl:s:r1' (lS, l'iclcc ÂNl. 'l'ltcta¡rcu-

tic rlclivr'ì1'trl r'¡th ilottitl trr i¡llril¡it crlr:r¡tal itrllntlttttalory root

rcsrlr¡rli,,ri. ll. lltllrrr'¡rlc ol'r':tlliloltilt lrirrrlirr¡; l' ¡,'1. lllillcl:tl'
llrrrlorl l)crrr'li:rrun¡tlol lllllli¡ l2: 272-21|i' @ Mtrrrksgirattl' 1996.

Allsl¡'¡rct - llr¡rct ittttrrlllllr-irtrlrrcul cxlct ttal irrflittttlttatoty tootlt-
trxrr t t'srtt ¡rliolt t:ttl lrt' irrlril¡iturl lr¡ lltclir¡rcttlic tllrscs ol'c¡tlci'
tr¡¡lirr.,Srrr'ìr rloscs r'¡ttt lrc rft'lirtlr:rl lry ¡r¡¡ illtt'i¡¡sically slow tlillir-
siorr ¡ral lrttitr. lì ottt ¡t t t'st't tr ri t it¡ r't lt k rtkrlrtically<lcbr itlctl loot
cirtr:ris. r'i,r llrc rh'trlirt¡tl'ltrlrrrk's. \Ilrilc lltc kirrctics ltl tlris.iultt'ttcy
l¡irvt: lx'r'rt lìrllorrîrl itr:ttt r':¡rlit'¡ l('lxrlt, lllc birrrlirrgcll¿uitctcrir
tics ol'c¡rlt itollirr to tlrt. lootlr lrrilrci:rl, rvllit:lr rvill be rcs¡rottsilllc,

crrlcirOilirr ¡.ilrrftl lx' irrr.orrr¡rlt.rcly (7ílll9(tl tlis¡rhrccrl f'u¡tll clclt-

[at-r'r.¡o1. Dütlt'l i:tl l)r' l¡(tll-ril(li(,;tt'lir'c c¡tlcitt¡llitr, ils rclciue was

sl¡rw(,t't'r2illr.(:;rkilt,tritttt;tsli¡rtl titllcsirscll'ectivc¡tsl¡ovilrc'sc-
t'ilt¡r ¡tllrtttttirt itt r',rtrt¡rclittg lrtl'l'lttlllllltll "calcitollit¡ llintlirrg
sif-cs" r¡tt ¡n¡¡r t'lltlltl rk'ttl;tl-¡rrol ttl¿ttt't iltl.'l'lttts, cvctt irt llte ¡rrcs'
cucc (rl'('xlt¡rrrctttts ¡rtolt'itt. r'nltil¡rtti¡t rvill bilrtl tiglrtlyDrrtt'e'
vcrsibly lo lont lt-¡ or il ttr;tlr'¡ i¡tl. ttr:rkir r¡¡ it :t gtro<l cntlrlitl¡¡tc l'ul'

tht:r':rtx'r¡tir'¡rlll'lrrilll:lIll'lllk'litcrylrt('xt(:llr¡ll lrxrtstl¡'lírcca
fì'¡rnt rr¡oI r':tlt:tls.

I

G. S. Heithersay Page 131



Abstract 9 - An SEM study of the effects of different irrigation sequences and ultrasonics

Inernatioml linloiontir .fout'ntl (1991 ) 24, .lll8-.i lfi

An SEM stud]¿ ol'thc cfl'ccts of difl'crcnt irrigation sequences

and ultrasonics

P. V. AlÌllO'l"l', l'. S. lll:l.lKOOl'n, S. (:. CAI{l)^Cl*, W' lì' llUMItt&
G. S. HIìl'l'lllilì,SA l-t I)itlision o.l'lkstoratiu Dc,,tistr.)t, Uniærsit)t of ll/estern Aastraliø,

Þcnh,ly,4 (,000,*l)t,þttrtntrttt ol'l)a'ntistr.l,,'l'he IJniaersit.Tt of Adelaide, Ádelaide, SA 50U,

and lDc¡artncnt ol-llrstorutit't, I)t'nlislr.'¡,, Uniu:rsit¡r oJ'S¡'t[n¿¡t, Syd'ney,

NSIY 2010, .'lusrrnlit

Surnnrnr\'.'l'he rt¡t¡l cnurls rll'.lll cxt l'ncl c(l liunt',lll

tceth rvith singlc cannls llcrc prc¡lnretl hir¡-

mcclrnnicallv s'ith hnntl i¡tslrrtntc¡¡ls t'tsilrg I llnr-
ing tcchniquc. 'l'hrcc tlilli'rcnt irrigntion rc¡¡imcs

wõrc uscd, rvilh nnd rvithrlrtl trllrasrlnic nctivntit¡n

of ¡ rool cannl lilc. 'l'hc sis irrigntion sc(ltletlccs

uscd in this stutl-v \rtrc ils lirlk¡rvs: Snvlotr,

Srvton rvith ttltrirsottntl, lll)'l'Â(;/NnOCl/
nDT^(;, F.l)'l'Â(i/Nn(X:Ulil)'l'^(l rrith trltrn-

sountl, NrOOl/l',1)'l'A(i/NnO(.1, nntl NnOCI/

ED'I'AC/Na(X.l rvith ttllrnsourttl, Scnnrtirrg clcc-

tron micnrscopic (.SliIl) cxnltrin¡ttion of thc ¡rre-
prrcrl root c¡¡nnl rvalls sltt¡tvctl n ctlnl¡'rlcte sntear

iaycr when Savlon rvns usetl. Ultrnsound retluccd

thc amount ¡rf smc¡tr rvilh Snvkltr' but did trt¡t do str

signifìcantly rvith the othcr irrigrrtion regitnes. 1'lrc

most cffectivc irrigntion rcginrc f llr rcmrtving snrcar

laycr and other tlclrris tvls lil )'l'A(,/Nr(X 'l/
liDTAC. ln nll grou¡rs lhcl'c nns n siglrilicnrrt

<lccrcasc in clurning cllìcicnc¡' ns lhc n¡rical cnd r¡l'

thc cnnal rvns rt¡r¡rrrlttcltctl.
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Abstract 10 - Tissue responses to Hydron, assessed by intramuscular implantation

Intunú|rl'nl linlilonlh' lotu'rt¿ll ltf9. 25. I 99 ¿ll{

Tissue responses to I lydron, assessed by intramuscular
implantation
R.I.RtìlD, l). F. wll,soN, K. K. CttAl.,. G. S. ltlilTHIllsAY& P. S. HEIJKOOP

l)tpnrtmnúofl)clllisl4¡. llrr' llrrirtrsíly o| flilalúth', Addttiit', S'olrlh rlrrfrrllí¿

Sumntary

Freshly tnixetl ¡lrllytnerizetl ll1'rlrorl rrlrtt c:ut:tl lillilrg,

materÍat, tulty sct Âll2fi ¡l¡ltl 'l'clltln rvere itrl¡llalllcd in

the qu:rdriceps nrttscle trl ¡lttiltea ¡rigs ntttl assesscd |lis'

tologicnlly itt 2 rlirys, l, 2, t. 12 ¡¡rltl 2(r rvc'eks ¡rllcr

im¡rtantalion. Âll mnleri¡tls rvt're cll¡¡rat:lerizetl by peri-

implarrt fìbrot¡s connectitc lisstte ca¡rsule lìrrnlatit¡tl.

Von Ku;sa-positive calcilic llr¡¡lerial lvas obscn'cd al lltc

im¡ltant-tissue i¡rlcrface of ll1'rlrrrtr int¡rl:ttrls.'l'he
alrror¡nl of n¡t¡larenlly calcilicd lll¡tlcrial itrt:rutsetl rvillt

time. htllamlnalion was ¡lol a ¡rrttlttiltelrl lisstte res¡xlltsc

for any of lltc lesl nlillerials. trrrr lr¡rs:t lilreigtt lrrxly giitltt

ccll response,

Ke.rJtvorrts: birlconl¡l:tlilflil-t' lcslil¡ß, etltkxlolllit's, I lytlron,

Poly-lltiM Â, rrxrl-lìlling lrtal criitls.
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Abstract 11 - Tissue responses to Hydron, assessed by intraosseous implantation

l,ttûilûtllil.il tiruhrl¡ntír h,9JI2ï. I9¿ -l9ll

Tisstre responscs to llyclron, asscsscd by intraosseous
irnplantal,iott

R.f.RtltD, t). t'. t4/il,soN. K. K. cil^tr, G. s. llEITHillsAY& P. S. HEIIKOOP
Dt pnrlnruú o.f Dnúístr¡¡. ?'hc l.htilcrsi l¡¡ ol rldtlulile, Atlúniile, Sb¡rf h rlustniliu 500O

Sunlrtitry

'lþllorr lrrbes .r'oltl:rilrilr¡l liesltl-r' llllxetl, polynteriz,cd

l\drorr rtx¡l c¡rral lillirrg ln:rlerinl, lhlly set Âll2fi r¡r
'l'ellrlrt rven' iltt¡rliurlt'rl i¡tlo l lte ntalltlihle o[ gttilrca ¡ri¡¡s

¡nrrl ¡¡sscssetl ltislolo¡¡,icirll-v ¡rl 2 tl¡r-t's, | , 2, 4, | 2 ztttd 26
wecks. None r¡f lhe lnalerii¡ls lt'slcrl eliciled sig,tr.s o[overt
rlr si¡¡lrilìcaltl lisstrt' tl:tttt:tg,e, antl ¡xllytncrizcd llytlrolr
Ir¡r$ :rss(.ssctl lo hr' :ts hiocont¡r:¡lihle as firlly sct l\1126
anrl'tì.llon. llorrr. [rlrlnerl i¡r very tlose :t¡4xlsilion lo tlle

¡rol¡'rrrerizerl I l¡'rlrrlt, rtl¡t're¡¡s :t sofl lissr¡e c:t¡rsttle sepnr-

alctl lhc regerteralerl lxl¡re [rorrt ittt¡rlants of Âll2(r alrd

Telknr.

Ke.r¡rrunls; bfunrrttr¡r:rlibilil.r' lesl itt¡¡, uttltxlolllics, I lytlron,
I'ol¡'-l I lilll Â, rr xrl " lillir r¡¡ ¡rt¡¡l t'ri:tls.
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Abstract 12 - Cell responses to Hydron by a new rn-viúro method

lnlerndltonnl F,uilulo,tl¡.' ,ourrnt I I 99¿ I 25. 2ll5'-2 I 2

Cell responses to Hytlron |ty a new Ítt-vÍtro method

I. R. MCN^M^ll^. (;. s. llEl'l'tlËlls^Y & 0. w. wlEllKlN*
De¡nrtnrcntolDntlstry nulrDt¡nrlnt'nl o.[ lt'hdtrinc ?Ilc Urtlvcrsit y ol Ade.Iuidc, Atlelulde, Soufl¡ ¿lustralia

Summnry

An lrt-ultro bioloxicity ltr;l s.ysltrtll, strilable [rrr lhe assess'

ment of endotlonlic liIlrrg nrnlerlnls, h¡ts bectr developed

nnd r¡scrl to lòt cetl resln¡tlsßs lo ll¡rlrorr, Âll2fi nntl

'l'ubliscal. A robust, rvtrlt'clrr¡rnètcrizetl a¡ltl stable cell

linc (L-celts) which rvns ßrorvn ns unifrrrnr cullures on

Millipore fìtters, has lrt'n us¡,rl us Irttlic¡¡krr cells. Âs

lhcy approached ct¡Illh¡eI¡ce lhey rvere ex¡xserl to fesl

subslances lor 24lt antl lliosylllhrlic ¡¡clivitics wcrc

measr¡red. 'l'he lest syslcnl is n ¡¡rrxlilìurliol¡ r¡[ thal

dcscrfbctl by lVerrnlxr¡3 ú nl. ll979l,lly irrlerllng, the

crrllr¡res <ltr organ-t:ttllt¡re rnlìs, cclls rtertr stlraralt:d

from thc tcst malerial, rvlticll rv¡ls placett rxt lop o[ the

Millipore fllters. Frcstlly rrtixetl prlll'lnerlzilrg I lytlrorr arrtl

prepotymerized llydron rvere lesled. 'l'he cell responses

lïere comparctl rvllh lhrrsc of crtllures exprnul to lreshly

mlxcd Â l t2(r and'l'ubliscal. Itolynlerlzit lg, rrtrtl ¡rrtpolyln-
erlzed tlydron dcpressctl bolh cell tlivistrllt, assessed by
tlt-lhymfuIlne ilrcorporttliotl. a¡ttl llrc syltlhesis rrrrtl

sccret¡on o[matrlx Irlatcrlat as ltte¡tsuretl by'precipitable
t5S-sulphate. Itrcprtlynlerized ll¡'drort tlecreasctl ccll

lunctions hy 59% arld S(rff r¡l'live ccll co¡rlr¡rls, rcs¡rcct-

ively, while the frcshly mixcd prrlynterlzirrg llydron

inhlblted blosyrrlhesis hy ll9l¡ twd 94'/¡, res¡rcclively.

The data lor polymerlziltg, Ilydron lrere cornpared wifl¡

results for ollrer rtxlt-lÌlling rn¡¡ltrials antl sltorvcrl.linlllar

valucs 1o those lor'l'ublisc¡rl ((t2ffr:uxl 95f,,)' lrrrt g,rcatcr

lnhlbltlon o[ blosyrrlhcsis lha¡r ftrr Âll2(r (51t{, ar¡d

50%). 'l'he rtll26 valt¡es rverc sllrtllar k¡ llrrlsc rlbl¡¡i¡led

from cultures exptrse<l lo lhe preprllytttcrlzed llyrlron'
Recovery otbimynlhclic cnpncily hy llresc cultures ulter

removal o[ nll end¡xlonllc nlalerlnl rvns nlsrl assessed.

Partial blosynthetic rccovery rll cell ct¡llures was

observed 24 h afte¡ relrrovnt rll' prepolynrerizerl I lydron.

The un¡ntymcrized llydrrrn crlltllnttetl to yield a soluble

component whlch sr¡hsl¡tlrli:rlly de¡lressed lllrnynthetic

aclivlty o[thc ex¡rerirne¡tlal ctlllr¡res tt¡r ttt l4 doys. ln
gencral, the resutts lndicnletl lhnt ll¡rlrrrn, ¡rarllcularly
in ils freshty mixcd sfale, rvlten ¡rol itt actrrnl c:ell conlact,

tlepressetl cell division anrl extracællular-malrlx synlhe-
sls. Data tlerived from similar ftI-vltro testing wlth All26
and I'ul¡liscal revcaled lhat they both inhibited cell dlv-
lsion and matrix synthesls. Tubliseal tnhiblted these cell

ro$¡ror¡scs lr¡ tt¡e san¡c cxtent as polymerlzlng Ilytlron.
Polymerizing tlyrlron was signiftcantly more toxlc lhan
Itll26, while there were no signiflcant dillerences ln lhe

lcvcls o[toxiclty o[polymerized llydron and 4H26.

Kr¡¡rvorls: extrucellulur nlat¡lx metabr¡lism, llydron,
ìtt-v ìtro biotoxicily, Poly-ll[MA, rootJllllng nruterlals.
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Abstract 13 - A five-year study of Hydron root canal f¡ll¡ngs

httenmtluutl littluhnth'lutn¡lll l(l(lJl 27, ¿a I ¿2ll

A five-year sttrdy ol'l lyclrou root canal fÌllings

R"l.REll), 1'. V. 
^lll|O'l"l', 

f ' R. Mt'NAI\lAllAtt G. S. II[l'Il{l]lìS^Y
The Unir'¿r.sil!! ol Adehtirlr,. ñ'hrr¡rl o.l'Dtttlislr¡¡, ñlelníde. Souf l¡ rlrrstralftl

Summary

^ 
prospetrlivt: cliltic¡¡l rrrtrl rittlio¡¡rir¡rhic sturly wrrs

condt¡cled in ¡rrtler lt¡ ctlrrl¡t:trt' ll¡'rlrorl rrrrd lirler:llly
condenserl g,ultit-percltil Ãll- 26rlxlt calt¡tl lilli rlgs. Itar¡¡l-

leling lechltiqrte ¡reri:t¡lit'nl rittliogrn¡lhs tv('r(' litkt'lt ¡rrc-

opcratively, ¡tosltlpcr:tlit'elt' ;lllrl ¡¡l rt'c¡¡ll it¡t¡rrriltllttcttls

at post-lreallne¡rl lnlerr':lls trl'6 ll¡t¡¡lll¡s. I ¡'eitr, 2 years,

3 years ¡¡ncl 5 yeÍrrs. ('lillit'al cxalllittalit¡lt ¡ll tlle recall

appoinlmenls revealetl lto ¡ttlt'erse si¡¡,tts tlr s1'tttpltlms

anrongsl all lhe pirticnls rvlltr ¡lllelltk'tl (ltteerlt i¡llt'tltl¡¡¡rce

44.51)(, al t':¡clr inlervirl). ltnrlio¡gr:r¡rlls tv('r(ì scort:rl

nt:cordi¡r8lo lhe peri:t¡ricirl sl¡tltts o[llle lrealetl rt¡ol, ¡tl¡tl

conrparuble lxrtc hetrlirt¡¡ r:tles tvert' observed lrclwctrl¡

the lwrl rrxrl-lìllirtg ltt:tlcri¿lls. r\tltoll¡¡, lllt' ¡ritlieltLs
attending ret::tll it¡rpttiltllttents, lltere n'ere llr) ri¡<litl-

graphic siglts of ftriltlre rtf alt.1' ¡rl'lhc l9 gtrlla-¡rercha/

llll-2(t rool canal fìllin¡gs. llolrel'er, lllree of lhe 35

canals filletl lvith Ilydnlrr ttt're cl¡tssilletl as litiltlres, arld

four rcquirerl ft¡rlher assessllteltl ¡¡flcr lhe S-ycar rccall

ap¡rolntmcnl.'l'his study irrrlic¡llerl lhal I lytlrrrri :rnd gulta-

pcrcha/Al I-26 rorlt can:rl lillirrgs lvere rvell itccepletl l¡t¡1,

on the hasis of rnditlg,r:r¡rltic ¡l.sse.qslltt'lll, sr¡ct:ess rvillt
gutta-perrlxr/Al l-2Ír rr¡ls llrrtre ¡rrt'tlicl:tblc.

Ke¡¡rvorrls; Al l-2(r, tltttlotlo¡tl its, I l¡'tlrtrt l, Itr lly-l lliM 
^,rorf -fìlli¡l g ltt¡tl eri¡tls.
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Abstract 14 - Tooth discoloration by blood: an rn yrtro histochemical study

Tooth discolorat¡on by blood.
an in vitro histochemical study

húnl l\n lmn¡¡n¡l lw7: r.¡ ,ll ,Jñ
ltiunl it l\trrøk .tlrtrlr/¡ rrvrr.r,

Marin l'l), llnrtokl l)N, Ileithcrsay GS. 'lboth discoloration by
blood; an r)r urfto histt¡cherrrit:al sttrdy. lindotl Dcnt Traumatol
1997; l3: 132' l3ll. @ N{urrks.gnard, 1997.

Abstraù- Ân rir urlm rn<rdel, usitrg a lnodifìcation of a teclurique
dcvised by l;reccia & Itctcls, rvas dcvcloped to irrvestigate tooth
staining ftrllorving ¡rtrl¡ral ltaerrrorrhage. Sam¡rlcs of wholc blood,
erytlrrocytes, ¡rlasnra arr<l ¡rlalclct crrncentratc and saline wcre in-
dividually ¡rlaccd in tlrc pul¡r clrarnbers of groups o[ live teeth and
ccntrilugcd twice daily for 25 rrrin over a period o[ 3 consecutive
days. This confìrmed that thc blood ¡rigment rcsponsible for the
staining rvas ftrund oltly irr tlrose sarrr¡rlcs contaiuing crythrocytes.
'l'ecth staincd rvith packcd rc<l cclls wc¡e thcn prepared for histo-
logical exanrilration antl subicrlcrl to firur histochemical tcsts: (l)
bcnzidinc, (2) zirrc lcur:o, (3) l'crl's ar¡d (4) 't'urnbull lllue to analyse
somc of the l¡iochcrnit:al charrgcs following haemorrhage into the
pulp chanrlær,'Ilrcsc tests showed that, following haemolysis of
crythrocytes within dcr¡tine, lraemoglobin was found either intact
or as one of thc l¡aenratin rnolcculcs with no further breakdown of
the haem slnrctrlre an<l n<¡ cvirleucc ofany free ferric iorrs or
haemosidcrirr.

(\t¡¡'ti¡ht I llunkqouú l99l

Eídodontlcr &
Ilcntel Trrumetotogy

,ssü 0tfi-2t02

P. D. Marint, P. M. Barloldz,
G. S. llolthersayr
rfaculty ol oonthlry Tho Unlvorslty ol 

^dolalde,Addhldo. 2Ooparlmrnl of P€rlodonlology,
Unlverslty ot oue.nsland, Brlsbeno. Auslrall¿

Key words: blood plom0nls; c¿labollsm ol
hã€moglobln: hlstoch€mlcal losts

P. D. Marln, 80 l{orlh Torr¡ci. Kont Town SA 5067
Auslrell¿

Accoptod Jenuery 8, 1997
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Abstrect 15 - rad¡cal acl¡v¡ty in thermo-catalytically bleached rooþfilled teeth

Hydroxyl radical activity in thermo-
catalytically bleached root{¡ lled teeth

F¿ulul Dnt linnanol lve?. ll' l19 l:!
P¡¡iln.| ¡n tlottrxùI .lll ¡iehtt ¡t'stn¡l

Dahlstrom SW, Heithcnay (iS, llritlgcs'l'li. llydroxyl radical
activity in therrrro-r:atnlytically l¡lear:hcrl rrx¡t-fìllcd tecth. Endod
Dent'l'raumatol l-997; l3: l19 125. O lt{r¡rrksgaanl, 1997.

Al¡stract - Intà.urnn"l blcachirrg of root-lìllcd tcetl¡ has bee¡r as-

sociatcd with invasive cewical root rcsor¡rtion. lt is considered tlrat
during bleaching h1'tlrogen penrxidc rlillLses tlrrough tl¡e tooù
slructurc into lhe cor¡ir:nl ¡x:litxlttttlittttt, resrrlting irr ¡rcriodorrtal
tissuc dcstructio¡r and initiatirrg a rcso4rtive lrroccss. H¡lrogcn pcr-
oxidc is capablc ofgcnclalirrg lrydloxyl radical, an oxygen-derivcd
free radical, in the prcscncc of fcrrous salts. Ilydroxyl radicals arc
cxtremcly rcactivc artd llnve l¡een sl¡orry¡t trr dcgrade compottctrls
of connective tisstrc, ¡rnrticularly collagen arrd hyaluronic acid. 'l'he
aim of the prescnt sludy rvas to clclcnnine whcther h¡lroxyl rad-
icals arc gcneratctl durirrg tlrc bletchirrg o[r<¡ot-fillcd tccth which
have been discolourcd by ltlood. Forly extracted hurnan premolar
tecth werc root-fìllcd witlr guttalercha and AI{26 scaler ccment.
Twcnty of the tcctlr rvcre cx¡reritnerrtally rliscoloured by trlood.
Âll tccth wcrc lhcn llternto-calalytir:ally bleaclrcd usirrg 30% lrydro-'
gen pcroxide whilc trxill¡ rools rrcrc scatcd in a tcst soluti<¡tr of s<¡-

dium salicylatc. H¡lroxyl radical getreratiorr was detcrmincd by
the dctcction of reaclion products oI'this radical with salicylate
using high pcrlortnance liquid chrornatography with clectrochcmi-
cal dctection (HPI,C-DCI)). 'l'he preserrce of hydroxyl radicals
was dctectcd in twenty-five of tlre tceth. 'l'here was a siguilìcant
association betwecn thc productiorr of h¡lroxyl radicals and the pres-
encc of tooth discolouration caused by blood compouents. Greatcst
yields of hydroxyl radicals occurred in teeth in which DDTA had
bcen uscd to clean tlrc pulp chalnbcr prior to bleaching. It was

concludcd that hy<lroxyl radicals are generated during the thermo-
catalytic blcaching of root-fìlled teetl¡. Generation of this toxic
chcmical species nray be one ntechanism underlying periodontal
tissue destruction and root resorption afler intra-coronal bleaching.

(ìrrl.rdf¡r O Ntnkqoord l99l

ßndodontlc¡ &
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tssü 0t09-2502
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Abstract 16 - A quantitative comparison of traditional and non-peroxide bleachinq aqents
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Accgpt8d soptombor 21, 1997

A quantitative compar¡son 0f traditional and

non-perox¡de bleaching agents

Irtu.irr lrt), llcitlrr.r's¡rr'(iS. llri<lur.s'l'li, Â r¡trarrtitttlivc cotn¡ralisotr

ol'tlaclilion¡rl ittttl tttttt-¡rt'l'rrxitL'lrft'achirrg ngclrts. lilrdod L)cnt
'li'aunrntol,lflfìfl: I l: 6 t (ì7. O I\lrrnksgnalcl, l99ll.

lhc c¡¡rnlrirr;rti¡rr rlitl lr¡rr.r' :r r¡,xlil\.i¡g t:lli:r:t t¡l¡ thc l¡lood stai¡s. lt
is strggcste<l llrul t'lJrr.l' rrr)rr-¡x'rrrxirk. irgcrtls shottltl bc irrvcstigatc<l

to <làärnli,rr, tlrr:il'cllir.nr.r' irr r.r.rrlr^'itrg slairrirrg fìrrrn cx¡>crimcrt-

tnlly iutltrcrrl lrlorxl-sl¡tilrlrl trtllr.
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Abstract '17 - Dental and lndustrial Materials as Temporary Endodontic access Seals

I Dutt Res AyiI 1990 li,l. 6ç No. 4 Australian and New 7¿aland Divisíon
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'lhís strrrJv wa-r supported by an ÀS.E. research granl.
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