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Chapter 6.

THE HECHANICAT. AND CHEMICAL PREPARATION OF ROOT CANALS

®The purposesol instrumentstion are cleansing of the pulp
chamber snd root cansl of tissue and its breakdown substances,
removal of obstructions, enlargement of the canal so that

it may reeeive a greater quantity of medicabion, and

preparation of the canal 1o roeeive the filling nmaterisl for

£9
complete obburationV. &

GENERAL PREPARATIOURS

a} Prepsration of %the Grown

It ig essenbial that the erown of the tooth, or

what remains of it is prepared Tor rool canal
treatment by the removal of all cariocus material
snd the sealing of the eavities csused by this
from the oral environmment., This may be done by

- ﬂie use of large round burs and/or exeavators,
snd the eavities go formed are restored tempm;arily
with a zine oxy-phosphate cement, If the crown
of the tooth 1s missing, or is so broken down that
its indegrity 1is jeopardised, s copper ‘bana.(q;?s
conboured to £it and bBhis 1is eement.eé, into position.
¥ this is not carried owt, it may be 4ifficulf %o
plaee the rubber dam over the tooth, thus gllowing

instruments to pass through an infected field into
the canal.
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b) The Rubber Dam

I$ has been mentlioned 'Qrevieusly that sn aseptic

technique mist be used in endodontic procedures,
and the use of rubber dam ig s pre-requisite fer

q
the egtablishment of an aseptic f£ield., Sammer( ’

lists the hazards involved in the use of cotion

rolls as 8 neansg of obtaining a "elean” field of

operation, such contaminents as alir snd saliva
(92)
being mentioned, Groasmen allows the use of

cotton rolls and other alds only when it is.

 impessible to apply the rubber danm,

The denger of *xsmall ingtruments passing ace ié.ently
izﬁm tﬁa ﬁm—h@ 0T oesophagus i"a another Ta?b'bémiaﬁﬁl:
feature assgeia‘beé with the use @:ﬁ;ss ome form of
isolation ﬁthar than ruhber ﬁ.am? " >ﬂlfll3?‘ the tooth
which is to0 be trested should be lsolated with the
dam, as thig exeludes gll athez‘ scm:cew of
cantamiz;aﬁgm In some cases however, {where: i:hez.'e
is bridge work for example) a grester number of
teeth may be exposed, The suthor socmebimes finds
it difficult to earry oult adeguate insbrumentation
in certain ceses where the rubber dam is 3trétéhe&
and. clamimﬂ. over 8 single footh, and in mr}h cases -1
other teeth are exposed, thus giving grealter
freedom Loy the use of reamers and fiies, In most

cages, for irrigstion of the canal snd dressings
to be earried out, a single elamp will suffice,
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¢} Perispical Radiograph.
A Tull perispical pieture of ithe tooth must be taken

prior to rool eansl therapy for diagnpnstic punrposes,
end 0 help in the evaluatlon of the prognosgis fox
sucecegsful endodontie therapy. For canal preparation,
| it is necessary for this pleture to be taken so that

a ressonable ﬁstim&tiﬁ.ﬁ may be made of the root
length, Thus grest éare is necegsary in aligning
‘the angle of the film to the tooth, and the aéntral
ray of the maﬂhin&. An impression may also be gained
from this which will help the operator decide upon
+the angle of approach into the pulp chamber so that

(cm)
there ig direet secess 't:z:; the reot cansls.

d4) Enbtry into the Pulp Chamber
- a9 |
There are three considerations which are important here:

i} The Blze 4T the Julp chambel -
In *{:ﬁé' young this is large, and the onening must
also be large to facilitate the passage of
£illing naterigls inbo the large root canals
#&sgc’iaﬁﬂ& with“ ﬁr&mg teeth,

ii} The shape of the pulp chember - |
| This should be reflecied in Fthe outiine fﬂﬁm
s0 that there is access to 211 portions of the
echamber, and the complete roof of the chamber
should be rerﬂaved(%;@ that there are no roof

overhangs to restriet the view of the ofersabor
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or the passage of instruments. Pulp remnants

which adhere T0o gueh overhangs are considered as
(3¢)
pobential crown disccolourants as well as possibly

complicating the sttempt of the operator %o

carry ouk esnal sterilization,.

iii) The* eurveture and direetion of the 1;0917 ganal -
This regulates the outline form of the approsch
cavity s8¢ that a root csnal instrument may pass
through the root canals in an unsirained
condition in its gpprosch *tﬁt the apilcal fm}amer;.

In anterior teeth - the opening is usually oval shaped

in the adult tagﬁh or triamgulaer in the young taoth,
the approach being made :E’:eam' the lingual as};ect. | Tho
shape Toughly fzfmfsarma with the outline of the twth
when viewed iza. & la’bie-lmga&l é.z.rectimz.

In bicuspids - the opening is oceclusal, being markedly

ovel in shape and ab rr’iglr;t-axlgieﬂ te the occlusal figsure.

In upper molars - the opening is ocelusal and
trisngular in shape with the wore acute apex ‘bmra:cﬁ 1
‘the lingual. This opening is made slightly hﬁﬁgﬁl
to the mesial pit.

In lower molars - bHhe opening is occlusal, the oubline -
form of whieh is again t¥iangular in shape with the nmore
aeube angle tgwar&s the distal. The preyarai:ien |
should be completely within the mesial half of the foobh.
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LESTRUMENTS USED

L. Burs and Diamonds

IThe opening should be made through the enamel or an

exlgbing regtoration with a small round bur or diamond,
wntil the dentine ig reached. The cavity is then
enlerged with larger round burs, A flame shaped bur <)
pray be used to enlarge the ecaviiy so that a gradual
taper is faxmedﬁzi).ﬁaaing to the root canals, On ne
sceount should fissore burs be used to oubtline the shape

of the ceclussl opening otherwise steps msy be cut
leterally inte the side walls of the pulp chanmbher .(?g)

-~ In postexior bteeth fhere should be no var:hical pressure
exerted ftowards the apsx when burs are used to enlarge
the pulp chamber, otherwise perforstion ¢f the floor

LAY OCCUY,

Ze Broaches |
Smeoth brosches are naéd; to explore the esnal p:'iaf to
yﬂp exbirpabion. Barbed Dbroaches are used to remove
the ngjor gartién of the puly by inseriing the
instrument, and giving g quarter burn seo that the barbs
sre enabled 0 engage the pulp tissue, and This is then
withdrawn from the casnal. If nmore than a guarier fturn
ig given to the broach, the puly may be 13:3323#3{1 by
the barbs, and their purpose is then defealed.

Broaches are obtsinable in varicus sizes, thus

permitting the use of fine broachss for the constrieted

canals which are usually present inm adult or posterior
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tae‘bh. Some ;arefer the use of holders attaehed

t0 broaches, but the author considers that these

lngtruments may be handled more effectively and wibh

more delliceacy with the fingers.

Heamers asnd Files

- Thesge iﬁstmnmentﬂ are avalilable with short or long |

handles, the latter variety being sccepiadble (though
(99)

prefergble 0 some) only in anterior teeth whers

access is satisfactory. - These are also available
in - various sizes, numbers one o twelvé; and with

| | (roq) |
standard lengths although Green suggests that more

sccuraey ig required by the manufacturers in their

- fabricstion due to the variefy in the sizes of these

instruments,

(rot)

| G&*aéamazz considers that reamers should precede files

and these should be used in ordex ol Sizex._ A

reagier when used should be inseried snd given one
guarter 4o one half of s turn at a time. It should bé
frequently removed from the canal and cleancd by
teisting i1t in s bent sferile cobion roll, - Files are
used with a pull stroke in sll dlrections laterally,
thus widening the cansl .(mz)

(¢93) . |
Sommer congiders that files transmit tactile

impressions more réadil;? than reamers, and that the;r

gre less likely 0 break in the ecasnal,
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(104)
Grosgman regardis reamers as being better

ingtruments for the removal of delbris from s

canal becsuse of the open spirsl shape

facilitating the retention of such debris
within the curves ¢f the blade, Files on

the other hand are ﬁiﬂz’e prone 1o fﬂféca debris

gshead of the instrument snd thus compliesaite
the periapicsl pilcture.

({05)

Davis sdvoeskes the use of reamers and files
with rounded ends to more readlily negotisatle

curved canzls without the pointe binding in-
the oukside wall of the eurve.

The cenal should be reamed and- filed %o ‘the poini
at which the roo%v £illing is %o terminate, “and |

- it should “’he enlarged so that a maximal qgantitsr
of medicament is able to come into contact wilh
the esnal walls, a:;ié« so that wrreaidual pulp

remnants may be removed.

TECERIQUE OF MECHAWICAL INSTRUMENTATION

1. The Disgnostic Rediograph
A wire of Line gauge is iﬂsertei into the reét aanai
and. the tip is passed to 8 };he}in't (as estimated from
the originsl radiograph) to whieh obturation of the

conal is to be carried out. This may be marked by
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bending the wirse fET0SE the dncisel or occelussl
of the tooth, or a number one reamer may be used
instead of the wire, set with a rubber dasm marker

o the estimated tooth lengih, A radiograph of

the tooth is then bsken with the wire or reamer
in place, and from this the distanee which the

instruments are intended +o pass uwp the cansl may

be compubtedy

Reaming sand Filling

Reamers and files are used as previously deseribed

to enlarge the csmel to the desired size, and te the
predetermined dlistanece vp the canal, ruhbfarl dam markers
oy instrument 8t ga(qgl@ﬁg with the diggnostic
radiograph beling essential aids towards the confining
of these instruments within the eanal'(go

Biomechaniesl Clesniug of the Canal

Certain chenicsls are used Lo 4dissolve pulpal remnants
which asdhere i0 the dentine walls of the eanal,

CCAYINOrg

the me=e nost of these being sodium hypochlorite or

chlorinated soda {double shrengbh).
(707)

Gropsman states thal a double gtrength golution of

ehlorinated sode will dissolve an entire pulp in
from twenty minubes t0 two hours.  Obher agentig are
certain slkalis (sedium-potassium alloy, sodium
dioxide) and secidg {splphuriec and hydrechlorlc

acids ), these however demanding exirefie care on

behalf of the operabor during manipulation and not

(108)( 78
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=be‘izlgb ag successiul a8 sghiorinsted socda,

(47 |
Grogsman stateg "the elimination of pulp tissue

fragments ¢or debris is extremely important for

the ultinabe success of the root cansl aperatiaﬁ.
A pulp tissue fragment may sebve ag an island of
refuge for a large coleony of niero-organisms and

prevem; ghterilization of the root canall, The

; - solution may be used as an irrigant, allternately
with 3 pexr centv hydrogen *pa:f:jic}xme, with nascent

oxygen 1iberated according to *Ehe following

chemical equation:

Ne OCL +H 0 —>Na CL+H 0+207
| 2 2 | 2

108) | |
It has been augges{:eﬁ.( that the canal ahauld he

flooded with sodiunm hy,pgﬁhlm:ite and the contents
gtirred Withmﬁ: vertical zﬁt;?emeni: with a Kerr Wo. 2
file, thus emumng the ample‘be sa'tnratmn of

| qth& canal walls m.th the - aalu'bit:m, _the eanal then |
being irrigsted with the remainder of the solution. |

(o9
it has been claimed that the use of double 3tr&ngth

'ehlexinafeé‘. s80ds a,nd. & per cent h;mregen perioxide
as irrigam;s, after thorough mechsnical preparra'bion
of infected root cansls leads to negative culiure
in a gajority of ecases without the aid of any
chenlgeal or sntiblotic 3terilizing agents. ﬁnather‘

(t10)
similar claimant using chlorinated sods alone
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as an irrigant showed that s high };ercez{tage of

negative culbtures may be ohiained with a combination
of thorough instrumentation and irrigation with this
drug. The latter attribubed the high percentage of
growth free cultures solely to ingtrumentation of

- Q |
the Infected teeth, Grogsman has ceriticised this

interpretation and he emphasises the role of tfze

chlorinated socda as the irrigant,

(89)
The recent work of Ingle ani Zeldow strongly suggests

an antibacterial action of the irrigating drugs as

used by Stewart(m;,)nd Aue:baeh?w) Their study indiecates
thet mechaniesal instrumentation does not render the
root canal sterile although it may temporarily reduce
the number of miero-organisms, it remains for subsequent

antibacterial medication to destroy the bacteria,

Irrigating Sclutions
These are used to wash oub of the canal fragments

of pulp tissue and dentinal shavings which remain
sfter reaming and f£iling have been conmpleted. They

are also used at subsequent visiis $0 remove ftraces

of blood and exudate which msy have aecumulabted in

$he canal., The solution is usnally introdueced vis
8 hypodermic syringe fitted with a blunt needle

(1t2)

bent to0 an obtuse angle, the end of whieh ig inserted -

about two thirds of the length of the root ecanal.
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The solution is theﬁ allowed to wash the ecansl

without pressure (which would possibly force debris
(1)

apically) and this is caught upon cotton rolls,
When there ceases to be debris showing upon the

cotton roll the canal is deemed to be surgieslly

elean.,

0f the golutions in ccman usge, -chlorinated sods
and hydrogen pevoxide have been mentloned. | S,alhine
is a. common irrigant and it iaiparticlul“arly useful
for washing residual traeces of medieazﬁant from ) |
gcansls béfore-takiﬂgbaﬁtariallenltﬁres. Sﬁmetimes
the antibascteriasl a=d medicanent which is used for
the dressing :'i;hs also used as an irrigant, *the H.C.K. |
ﬂﬁl‘!}.‘hi@!l(i%éiﬂg an exsmple of tﬁis; o |

) (14)
It has been suggested that an aspirator coupled

with a syringe allows for more thorough irrigation |
‘than with a -s*jriﬁga slone,

THE STERILIZATION OF ROOT CANALS

4

One of the major requirements for successiul endodontic
. practice is that the root canals and periapical area in

'revery case must be rendered free of infection before the

root cansls are seaied.

There sre certain specific regquirements for roo} canal
- (11‘5')

medicaments, these having been summarised by Coolidge as -

follows:
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o
l. The germicide must be strong enouch to destroy
the miecro-organisms with as little damage to
living tlssue as pessible,

2e The germiclide must be of such eharacter that

it will penetrate into all brasnches of the root
cansl and into the dentingl tibules i.e. The

solution must have a low surface tension.

Sé $he germicide must be achive for at least 24 hours,

4, The germicide must not cesuse pain.,

e The germicide must not disecolour tooth structure,

There are at present three main groups of

(UG’

substances commonly employed in rooct canal medication -

the halogens, the phenol derivatives and the
antibliotics, with & fourth group comprising

combinations of thesge.

The Halogens
The most commonly used of the halogens are the

GELi)RIHE #eampount_iﬂ. . I0DINE has been used in a
solution (mainly as zine liaerii de ) but the great
disadvaunbage attendant with this drug ls iis
potential as & discecolouring agent. 0f the chlorines

compourids, CHLORINATED SODA (has been mentioned

previously) and camphorated PARACHLOROPHEROCL are
(62)
currently used with a great degree of success.

(16)
Stewart states that parachlorophenol is relatively

non-irritating. THowever this disagrees with the
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results of injeetions of various drugzs (iniradernal
and eye studies) earried out upon live rabbits

(lt")
by Sehilder and Amsterdam, They fonnd that

camphorated parachloerophencl gave a Severely inflamed

reaction to both the skin and the eyve beshs.
Another inberesting fesbure of these tesgts is
that chlorinated soda (double strengih) gave a

severely inflamed reaction in the skin test and &

mederately infiamed reaction in the eye test,

Tﬁe Phenols
i qnifiﬁi PUEHOL and FOBMOGRESOYL have both besn used

in root eansls, however bdhenol is self limiting due -
$0 its powerful eaustie effects, ami. thas non

penetrating whilst formoerescl is 80 highly irz*itatmg

(1)
that it is not recommended for use here,

CRESATIN has & low surface tension, and has ‘been
regommended by Gaeliﬁg&(l:s 8 VEery saﬁiﬂfaetﬁry drug
in combination with benzane, He gttributes much
of its effeetiveness to the faet that ib ﬁaa & low

surface tension and it is not readily exhausted,
I o (u)

In the tests eavrried oubt by Sehilder and Ansterdam

the s8kin 1;331*; gave a slight inflasmwatory reaction

to0 cressitin whilst the eye test gave no reactlon.
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| (1)
BEECHWOOD CREOSOIRE is less toxie than vphenol land

is a gsabisfactory roobt canel disinfectanb, howsver

QY
Schilder and Amstsrdam found that 1t gave a severely

inFTlamed reachion in their btesis,.

Se The Antibioties

These are selective in their actions, and they act

by their power to inhidbii the growth and metabolic
setivity of micro~organisas, It has been shown 1E)
that there is a wide variety in the speclies eof
orzanisms in infeeted pulpless testh, sueh a variety
in faet that no known asntibiotice ls effecbive against
all of those which may he encountered. Beeé.use of
this, & agm‘biﬁatimz gf sntibiotiec sgents have been

() [ﬁ.?_)(_lKB) 1
evolved by Grossman sud others. The most commonly

(\24) -

used of these is the polyantibiotic mixture of Grossman
which is known as P.B.S5.0. and eonitains the following:
1,000,000 units potassium penicillin
10,000 units baecitraein

1 gn, strepiomyein esleium ehloxide

1 gm, sodium caprylsate

D.C., 200 siliecone fiuid e

2

It has been calculsted by Stewart that the average

volume of the rcot eanal of an upper c¢entral inecisor

1s 0.0L63 ce. Tt would thus seem possible to insert
into such & canal 5433 units ef pencillin, 54 units
of baeitraein, 5.4 gmg of strepbomyein and O5.4 ng of
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sediuvn caprylate,.

Grossman maintains that this presents a tremendous
concentration of antiblotle In such a small volume,

but he omits To mention that a certain quantity

(the major portion) is extruded from the cansl

when the paper point which he recommends is inserted
to force the antlibliotic mixture into "elose conbact
with the c¢snal wall', Various authara(m;;;:;
attributed the success in obbaining negative cultures
from canals whieh have been medicated with sntibioties
to the effects of residual antibliotic maberial in
the root cansl at the time that the culture is taken.
G’zwsmaﬁ(‘a%raes with this hﬁt conbends that with the
use of peni@illinaaé to inactivate the penicillin,
cysteine to inactiviate the strepiomyein, and due.

te the rather short sctivation periéd of sodium
caprylate, the only compound in P.B.S5.0. which
requires comsideration is baeitracin, | He maintains
that if the root canal is dried three times before
cultures are taken the likeélihood of transferring
any of the polyantibiotic paste om the fourth

absorbent point to the eculture medium is negligible.

In their studies of the effects of certalin roed
canal medicaments uwpon the skin and eyes of rabbits,

(117)
Sehilder snd Ansterdam found that P.B.S5.0. exhibited

a very high irritant potential,
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FREQUENCY OF HE‘_BI CATIOR AND ROTATION OF DRUGS
1t is eonsidered necessary 70 change root canesl dressings

at least onee dbub prgferably twiee per veek. Thisg 1is because

the medicament will loose lts effectiveness by iiffming
into periapical tlssues, beﬁami_ﬂg diluted with exudate,
and by becoming decomposed by interaction with bacteria in

the root cansl.

It is glso considered geod practiee to rotate the drugs used
in the ﬁe&iea&tiﬁnwéf root ecanals to prevent the establishment
of resistant mutants. Dietz?aggwwar magintains that drug
- rotation is now obsolebe beeause of the synergistic action
of tﬁé émmpfme‘ﬁts of the =c'f;;?fi:f.fb:‘i’::mf::i.}:}3;1 of drugs known g8 XP=-7,
the econpositlion of whieh is as f&liﬂﬂﬁi
Parachlor 0@3}5}1@1*”” rnevwse ;25@,
Metbacresylacetbalessees e ses s 2OEM,
Camphor (UeSePe)eeesessrsaseadOgm.
- Where &ﬁug rotation is aanﬁerﬁpl&t#é, 8. Iecord sk;janid‘bﬁ ire,‘p,ﬁ

| of eachra::ﬁg uged to faeilitate this procedure,.

THE SPALING OF MEDICAMENTS WITHIN THE CANAT
fhe commonest . Torm of iubtrodueing the medicament to the

canal 1s by applying it to a paper point and inseriing this

intc the canal. TThis however does nol ensure & maximum
quantity of the medicament within the canal, bul seems

the .‘sa‘feét* way of applying stroag druvgs which would irritate
periapical tissue if direct contact ié es’?:ablisheﬂ. between
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the drug end this tissue, In such cases, the paper
point should be cut so that the tip does not extend further

apically than three guarters of the way along the root canal,

(8Y)
Jasper says "Sometimes potent drugs are used without

due regard to their effects upon the periapical structures.

A e

Suech damaze has brought aboul severe pain and has

: sometimes resulted in the loss of teeth®”,

¥ild medicaments however, may be iunserted by the use of an
(131)

irrigation syringe, or a caplillary plpe‘bte and the canal
is Plooded with the drug and a paper point is then ingerted

into the canal before sealiﬁg,, Root canals must be sealed
with a quick setting and impermeable cement to Jez;::clude
saliva and food from the canal between visitsi H,Thﬁ drug
however must be protected from the cement seal because in
nost cases there 1is ém ad.verse effée’s upon the action of

the medicament due 1o the eﬁnten,ta ﬁf +the cementing medium,
Thus an inner seal of subt a-;percha ami an ﬁmter seal of

zine oxide and eugenocl cement pmvﬁes the besgt solution

to this _prg:abi-em.

CRI TERIA WHICH INDIL GATE THR BEADIEESS OF THE CANAL
QR )= Ré' 0 3
(89) (13U3D(3%)

Rearly sll responsible suthorities advoeate the use of

bacterial cultures in sgsessing the resdiness of the canal

for root £illing, Negative cultures however mist not be

considered alone as bthe sole eriterion, It has bsen

pointed out that negative culiures may be obtained with
(132)

infected canasls, snd Sommer gives other conditlons
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which must be satisfied hefore root £illing should be
considered; |

le There should be two sequential negabtive cultures.
2 e The tooth mast feel comfortable. . |

e - There should ‘he little or ne serous exudate from
the canal.
4, Any previous Tistula may have disappeared

gompletely.

Whether the megatlive bacterioclogie culture is. an essential
part of the endodontic ritusl is & matter which is open

$0 some &auht; ~ The culibure technique mostk aertainlj .
tells the operator when met to £ill the canal but it must be
uaej& in éﬁnjméﬁian with the labier three }9;;35;111;3 ,

(me#tianaﬂ above) %?héﬁ aaﬂ&sﬁiﬁg the time at which a canal -
ghould be f£illed. One muai; 'bake cognizance of the fact
thaet in this country, aboult the only places wihere culiures
are used in this way are the Dental Schools and assoclated
eslinics, 1T wﬁaﬁé{ he therefore Iinteresting o mt'é Blhie
percentage of Failures of eudodomtic treatments which have
been carried out without bacterioclogie conirol. If ia canal
is mechanieally cleansed of neerotic tissue, and after acute
gymptoms (if present) have subgided, thus satisfying

the latter three reguirements listed above, and the canal

hes been completely obliterated by the root canal fillling
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material whay pecomes of any bacteria which may have been

present in the canal bﬁt in such small gquentities or of

such low virulence that a tissue response wasg not

noticeable before obturation? It is reasonable to assume
thet some are trapped in the lsteral cansls (1f present)
end in the dentinal tubules whilst others are foreed
apically ahead of the root filling material, In such
cases 1If the l&teral canals contain vitsel tiasue g mild
reasction would ensue which may terminate in either |
resolution or in failure of the root filling. The same may
be said of bacteria forced apicelly, except that there
would be some form of periapical perilocdontitis present
immedistely after root £illing has been completed. I
necrotic tissue is in sny labtersl canals which may ‘bg
present, one may assume that eventusl failure of the
filling would be inevitseble whether bacterioclogle
eultureé were used to determine the resdiness of the canal
to be filled - or not, It seems, however that |
‘baﬁterielogic culture teehniques associated with root
canal therapy, whether totally or only partislly
satisfactory as a means of determining whether a canal
should be filled, are desirable. They provide so far
the only scientific aid to the answer of this gquestion,
and they slso instil into the minds of studenis and
dentists that absolutely striet aseptie techniques are
egsentisl throughoubt endodontic procedures, thus leading

to a selentific approach and consequently more predictable

resulis for treatment.
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Chapter 7.

THE ROOT CANAL FILLIRG

The root filling should be such that the root cansl is

completely obliterated in all dimensions, with an inert

insoluble and non-irritating matlerial.* This is difficult
to accomplish, as all reoot f£illing materisls sre irritants
in some ferm(l:é they constitute foreign bodies when in |

econtact with body tissues. The ultimate result which the

endodontist hopes to achie;m is not only to maintain healthy
periapical tissues, but for new cementun to be deposited

(126)

over the apieal end of the root filling. Thus the root

end becomes completely covered with cementbum.

Root. ecanals may be ﬁnﬁ.erf‘;illed, overfilled, or ‘fillea
exactly to the apieal foramen. The latber is considered a
rare eceurr&nae@@:p even impaﬂsibl*é[3g.ue to the difficulties
involved in ascertaining the exact pasitiﬂn_ 0f the foramen
radiographically, end beesuse of the funmel shaped cemental

canal.

Overfilling 1s considered unﬁesir&'ble because the foreign
body reaction of the peria;y;aal tissues inteff&ras with

the repair process whieh attempts t0 deposit new cementum

at the root apex. Gross overfilling of course should be
avoided at all costs as apart from severe acute resctiong

which maé acconmpany such & procedure, there would ﬁlways
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be & forelign ISmly regction oecurring at the root aspex.

Uﬂderfilliing bredisposes to periapical infection, or
rei:rife»ctiﬂn begause the rezidusl space in the aplcsl end
of the samel will zllow tissve exudate to scoumulsie and
stagnate. Froftein decomposition producets aet as tcxins
0 the ‘i:-issﬁes adjacent to the periapicsl tissuyes gnci thus
prevent hnealing.  The perispiesl lesion will be maintained
by the contintous presence of toxins and may be ‘snbjeeted

, (137).
to subsequent seeondary infection by way of hasmabogenocus.

o5
or periodontel Poutes.

ROOT FILLING MATERIALS
Materials hhwh hove heen used i’m* Pilling rook camls are
many in number mﬂ aecﬂrﬂ;zng to Gmsﬂman@;)zi would seem
88 il every conceiveble srbticle which might be safely
stowed away in a oot canal, hes been used at one Hime or
'ana"aher“. " The materials whieh are in present day use are
~tim in type, one being a s0lid or semi-solid which supplies
the bulk of the filling and the other being a plastic
material which acts as @ cementing medium, thus Tilling the
remainder of the s,pmé* OFf bthe former, cones made from

gutter percha are commonly unsed for filling the raaﬁ canals

of anterior teeth, and posterior teeth with wide camsls,
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whilst silver cones are usually eonfined for use in

posterior teeth with fine canals, slthough they may also
be used in snterior teeth. An objeection 40 the use of
silver cones for £illing the ecangls of anterior teeth

ig that difficulties may be encountered in removing the
*certﬂmai end of the cone if some form of post retention

is required for the restorastion of the Hooth.

Root filling pastes are uvged to sesl the selid porition

- o the filling within the canal, thereby completing the
hermetic seal of the root canel. There is a variety of
pastes in use at present, the preperties of each

- eonforming with the individusal operators be chnique of filling 1
the canal, There is, hawe'ﬁfe‘r* one common properiy
sasogiated with the root esnal sgealers used by sgll
responsible authorities, that being that the paste is non
resorbable. This of course places certaln demands upon

- the skill of the operator in his being sble to confine the
paste within the root canal during filliﬁg procedures,
Certain manufsciurers of dental malerials who advogatbe
the use of resorbable pastes ﬂﬂibgis& upon the “b;mafii;isl :

- results associated with the use of such pastes, bat give
no aefiﬁite evidence af their results. Farthermore,

there a.};_‘pearé 0 be & significant lack of selentifie
1iterature pertaining to the use of these makerials.
Therefore one must assume that at this stage at leasi,

they must not be considered as roof cansl sealaz_:a ag there

are doubts associated with the mature of the contents
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of the radiolucent sreas which ghow radiographieally around
the solid £illing materiasl within canals in which these
materials have been used. Resorbable pastes may however

effer a solution t¢ the problem of carrying oul root therspy
:ffo:r; a pulpally iuvolved deeiduous tooth. |

(139) ’ |
Heaent work indicates that the m@st effieient rook aanal

filling congists of =g fi‘t_;i;eti gutta percha point and sealer,

the next most efficient being a silver point and sealer.

In each cage the sesler :zs the important ald to complete

obturation, snd of the sealers in ¢ommon use there are only
‘slight varist icms in effiaieney, these bheing of liﬁtle
clinicsal aignlfiaame.

| METHODS EMPLOYED IN FILLING ROOT CANALS

Hethods Using Gutia Perchag Pointg
Lo Single Cone Technique: |

In this tschnique, a preformed cone of gubtta perchsa

is selected which will £ill the camal to the desired

distanee by comparing it wish the radiograph and the
known length of the rooet eansl. If a cone is net
available which fulfils the size requirements of the
gangl , one may he rolled toé the correet size by
takiné several points and gently flaming thelr “engls
before rolling betweern thumb snd fing;erfmﬂhe

selected econe is then earried into the root cansl
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the desired distance arndi the butt snd ig eut off

level with the ineisal or ceclusal surface of the

tooth, and & roentgencgram is taken.

If the cone £itm correctly it is plaped aside into
a sterilizing solufion Por laber use, whereas if ‘hhé
cone is too short, the operator must sstimate whebher
it can be foreed apically with pluggers when filling

the candal, or whether & finer sone should be seleeted,

After mleatiéﬁ o0f the econe, the roo% sealer should
be mixed to 8 ns;t»riﬂg;r gonglglency and after drying
the canal, it is ayplied Ho its wallg with a smoeth
broach 80 that sll of the egmi wells are covered

with & layér of the paste. ?hé gelected point is

~then washed in alceobol, dxied, and placed into the

canal and firmly seated so that the butt end is level
with the ineissl .or oeclusal of the teoth and a
roentgenogran 1is té.kezz,. If the rosult is
satisfactory the poromal porbion is removed with s
warmed Ingbrument,; level with the floor of the pulp

chamb T e

Sectional Techniques

A root csnal plugger is ﬂe;eeﬁeﬁ.’ which will bind
within the cone shaped eanal about three or four
‘ (141 |

millimetres from the apex (this is determined by
radiagraphs) and a gutta percha point is selected
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which fits the cansl. ‘This is cut into thres

or four sec¢tions, and after drying the cansl and

cogabting its walls with sealer, the apiecal section
1s picked up by the warmed previously selected

plugger, and gently placed into the apiesl portion
of the canal, The plugger is then roscked back
and forth to dislodge the gutts percha and the next
sechions are packed asgalingt each other wntil the

canal has been filled 10 the flooxr of the pulp

*Gh&mbﬁrt

Lateral Condensation Iechnique:

This method is particularly useful when obturating
a wide, o?oid, elliptical or ribbon shaped éanalfm)
A gutts percha cone is seleeted which will :Eiil the
canal apically and after the butt end has been trimmed
level with the inecisal er eeclusal of the tooth a
roentgenogram is taken, |
If sstisfactory the cansl walls are dried and coated
with sesler and the point which hag also been c¢oated
with sealer is inserted for the desired distance into
the cansl. A Kerr No. % apreader is then used to
econdenge the eéne against one of the side walls

of the cansl. Upon its withdrawal a cone of
approximately the sige of the spreader is ingerted

into the space beside the first cone and this is then

condensed against the first cone by insertion of the
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spreader, This procedure is repested until there

ig no moere space within the cansl for the spreader.
The buti ends of fthe cones are then eut off with g
warmed plasgtic and they are trimmed to the level

gf the :E_lfm:v of the pulp ehaﬁber. Sammerogi.zim;ainﬁ
that such & technigue will enable the average operastor
to achieve 8 well condensged f£illing which will
hermetically seal the canal and completely eliminate
all peints of possible leskage, Az § resuli of
studies using radio-isotopes to determiﬁe the
efficleney of root canal filling seals, ﬁarshallg;gints
out that the skill of the opsrator is perhaps more
important %o éuee%sﬁful ovburation than the ;mateﬁiala ,
uged. Therefore the simpler the technique and/or

the more sxperienced thé ’@peré‘mr ~ the bethter the

result,

L.é.n inferesting *ﬂtaaéiatiggz upoen this methed has been

a&vaémé&bﬁKﬁtﬁiéx(ﬁ%here the Iniftis) eonc is

softened at its tip wiih chloroform, asnd déentinsl
shavings (whieh have been colleelted by filing the

| sterile canal) sre added to this before seating the

cone within the é&n&l « - Furiher cones are then

packed arpund the original. Thus dentinsl sh&viﬁgé

cover the apical seal of the root £illing which may
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lead to a ﬁepﬂsit_iom of cementum over the end of the

gutta percha ~ the result belng a verfeet apieal seal

of cemenbun.

Inverted Cone Technigue:
In certain cases where 1t l1ls essential to carry od
ro0t eanal therapy ﬁPﬁIﬂ children's tveeth with wide

open canals, they can be filled by the slingie eoune

method, where & number of econes are rolled e T a:rm’
one which messures up to. the gize of the eansl.
inother satisfactory way of achieving success is
to insert the first cone in the inverled vesibion

and to pack subsequent cones in the normal way

against this by the lateral condensation method.

Chloropercha Hethod: |
Ingtesd of 8 cement belng used to coat the walls

of the canal before the insertion of tne pre-selected

point, the eanal walls are covered with a *selutiaﬁ

- of chloropercha. - To make thig, gubtts pereha is

disselved in chloreform unti; g cresmy counsisteney
ig ab’és,ina& and this mix is aspplised t0 the inaide
of thé canal. by the use é:f;" a smooth broach,
@Gther way of doing this is to soften a gutta
perchsg polint in ehloroform snd apply this teo the

~csnal walls by inserting it into the canal and

removing it. A fresh previously selected point

18 then packed into the canal.
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6o Eucapercha Method:

A solution of gutta perche in oil of eucalyptus

may be subgtituted for ehlorepercha and the ecansl
is Tilled with s gutta percha cone as in the
chloropercha method,

METHODS USING SILVER CONES
It is a known faet that silver is eapable of exerting an

in-vitre antibae'b&rial g¢ffeet, alonz with ecertalin other

metals, Tﬁis hag been utilised by the a&vecates of the
silver cone technique, hewever Gmssmarf?s nore reser’ma
in his outlook, maintalining that whilat inm?itaza E?id.enee
is definite regarding the “aligedynamie effect® of ﬂllver
”the:re is 8o far no in-vivo evidence of such. Whether this
ia 80 or not, is of no eonseguence in modern ezadedantie
practice, as if the canal has been nmade devoid of all
bacteria or sebive strains, before obturation, . there

should be no necessity for any antibaeterial action on |
behalf of the root filling mate_:éiva;!.x.

- Silver cones are avallable in sizes which are machined %o
eaﬁarm with the iI{érr raot canal instruments and these

are reqammgnded by Gmaam,anfw They are parﬁiﬁmﬁr;sf

useful asg 2 filling material where f:me snd tortuocus

canals pregent, as they will easily bend i}& conform with
the canal shape and they are sble 1o be removed and replaeed

E:) nmgbar of times without fear of distortion or fraetjare.
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The cong reslly only serves as a' core for f£illing the

(143)

bulk of the canal but it shouwld f£it the cansl as
gecurabely as possible as iT it L£its the eanal loosely

or makes contact only where irregularities exlst, too

(S
mach relismce is placed upon the sealing compound.

The root cansl cements for gilver poinbts may slso be

used for gubbta pereha, seversl f which are available

eameraiallm The formula for t‘ée gements which may.

- be eaaily made up by & pha.rmaciﬂ;b 8Te given:

1. Suggestea by Rickert and Dixem' =

:Eemler, Zine 0xi0@ssssssssscessanses 41.2 parts by weight
. Precipitated SIlVeF......... 30,0 * T ®
White Ra_sin“..”*._.,.,.r..ﬁ..n.” i6.,0- ». w - ®

ThymGl *Iaﬁ;iaﬁll!‘lillﬁ*tial".‘;_“ l8'8 " 44 ﬂ :

Liguid: il of CloveBassas ;...;..._, sssee 78.0 parts by weight

Coanads BoloGll,evssesrsssrnse er:0 v -n | L

(lqsi)
2« Suggested by Hill

Powder: Zine 0XIde eeescsssesssceses 60.0 parts by weight
Preeipitatea_ CllveT censnonse 40.‘0 n " n

Liquid: 0il of C1loVeSessrsasassosase 60.0 }gaarts bj weight
Gaﬂﬁﬁa Bﬁvlﬁamliililttt!lllli 39#& “ “ - ﬂ

Eaﬂinli#ltlﬁt*lcll‘ll#iﬂlltllll‘. lﬂ;ﬂ i L u
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. (146) .
Grossman gives a third formuls but maintains that the

precipitated silver should be extremely fine, at least 60
mesh and preferably 100 nmesh,

Technique:

The silver :eane is seléc;i;ed aeaﬁ:r:;ling to the s8ize of the
filg last aé»ed in *tixe mechanical preparation of the canal. .
The cone is then inseried into the canal and the end cut
0i% s0 that 1t is level with the ineisal or oeclusal of
the tooth, = The tooth is then X-rayed and from this the
degree of fit of the cone in the eanal is determined snd

any sdjustments are earried out,

The cone ig then placed inte a sterilizing agent, whilst
the cansl #:al}.s are cimecl and edvered wﬁh cemeﬁting,
medium, using s fine smooth brosach, The cone nmay be cub
s¢ that the cargnél end does net protude beyond the ﬂﬂcr
of the pulp echamber and #:E;té‘r washing in aleohol and
drying it is coated with cement and earried in =2 pgir

of tweezers and inserted Into the eanal, being seated with
a root eazia;l plugger | 80 chat the blunt end is level with
the floor of the pulp chamber. . 4 check radiograph is
Ltaken and if satisfactory, the c¢rown of the tooth is filled
with & temporary cement, Another techmigue is to ingert
the cone withoudb trimming the blunt end, lé.né. after the
operator is sabisfied that the £illing is completed to his
regquiremnents the p»ulp chamber is £illed with cement.
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N
After this has get the proitruding portion of the silver

(14
cone, and the cement 1s {trimmed to the cervieal line,

There are occasions where g comblnation of guita percha
gnd. sllver cones are used, the canal being firstly filled

with a gilver polint and this is wedged with gulia perechs

(80
points at the ecoronsgl end of the canal.,
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Chapter 8,

ROOT RESECTION

thls oeperstion which was first performed over a Genbury agn(m)

impllies the removsl of some }}Gf‘hieﬁ of the root and aﬂ.aﬁg
with what is presumed o be patholegicél fissua agssoeisted

wlith the apex, For & suceessful prognosis the root canal
| (128)

should be Tree from infectlion before it 1ls f£illed and the
root canal must be hermetieslly sesled with sn impervious
materiasl at the resected level, |

(129) o ‘ | | :
G‘:ressz?an ligts the indications sand a@tra-ﬁnéiﬁat ionsg for

the operation ag follows:

Indications for Root Reseetion
l. Extensive destruction of tl_zé periapicgl bissues,
pone, or pez;ieacﬂtal :;{emﬁraﬂéi involving more
than one %hi:ﬁ& of the ool apeX.
Ze Where there is a %1"&?’:'&&1‘ shaped eropglon at the
root apex indicating destruckion of &@igal cementum,
e Where };ézavimm root eé,nai therapy has not been
successful and an area of rarefactlon is still
pregent.
4. VWhere a negabive eulture, following root camal
therapy, cannot be obialned.
5. Where there is fraeture of the root apex with
death of the pulp.
6. Where an instrument has broken in the apiesl third

of the cansl,
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Te Where & peraraﬁén has pecurred in the spieal
third of the c¢anal,

8. Wihere s oot cansal Filling has broken off, is
lying free in the periapleal region and is scting
ag an irritzm’b. |

9. Vhere the root apex ia involved :tn & czystic condition.,

10, Where the rook apex in s young tooth is |
incompletely formed and where hermetic filli:ng
af the canal near the apical forgmen is extremely |
- &iffi{.ult ‘béeause i;he canal is widest et this
point,.

| (6) |
One fﬁrﬁher indi ca’siﬁm as zﬁentiane& by Wals is "where only

one sitting is pessible”, In such a case mﬁt filling and
immediate root resection are carried out during the one

appolntnent,

Lontraindications to Roet Reseetionm
Le . I¥ more than one third of fthe ‘a}‘aiaal éﬂé of the
root is invelved., | L ' |
2. Holar teeth, because the roois of these are
generally too mear the snbrum in the upper jaw
and too near Fﬁhe* m&n&iﬁulér ecenal in the ltm:e,r J 8w,
'3. ‘Wheree access to th& field m‘i' operstion is
(iifi‘ie‘al‘h.
4. Vhere periodontal sbsorption is so extensive

azx to lesve oo ﬁ%;tla suppert foxr the tooth,
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Se In the presence of a parietal abscess,

6. Where a general aystemie diae&am‘, such as

active diabetes, tuberculosis, syphilis,

nephritis or anaemis 1s present, or where,

fox other reasons the heslth of the patient

iees not warrant it.

7o in a person over f£ifty years eof age.

Jihese lié“bs snould not _hcwevei be considered as fully |
comprehensive and all embracing entities, r&t&eﬁ: they should .
| *be used as a -gnide to treatment plamning, The authar |
| fa 113 t0 see why & healthy individual of Q'mr fi:fi’ty years
. Ehf}'ﬂld ns:at yresexﬂ; 8 gcorl risk for root reaee‘ﬁiﬁu 1f surgery |
'is warranted , tﬂa:‘ee being more dem%&s made upon fi;he reyair f
| process of the body ih £illing the resultant erater from
extraetiﬂn than from root resection if the guantity of bone
repair is considered. It is also difficult %o agﬁerﬁain
- whei happema to & root whiéh ﬁhawé évi&e;me of 'azz_e?rafi‘.ed; |
apex if ;cessetisn ig not aarriad out. If‘ root canal |
therapy hes been complebsd aftez: the cause of the eraaian
has been removed {either bacterisl or chemieal) it is
reaganable! to assunme t.@at repair takes place ia;,r the réeaveﬁng
of the roet end with cementum and periodenial mem’brané: | |

&8 one hopes t0 achieve Tollowing rooi resection.

(1s%)
Rronfeld reports upon a case where "the dentine sarfaee

at the root end shows evidence of previous resorptions

that were repalred by deposition of cementunm”,
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It wag once congidered essentisl to ear2y ouft root resgection,

or at least apleel curetitsge upon 2ll testh vwhiech showed
rediolucent sryrass. Hodery prectice however has besn to
carry out conservabive treatment whenever possible unless

the radiographie apygrgrana;a 0¥ the lesion conformed with
({'."l

the concept of a eyst. Coolidge states that "he miersscopie
evidence of healing of pathelogieal arens surrounding the
apleal foramina of infeeted :ﬁ'aét canals obtalned many

-‘yéa;‘s Tollowing cansl Tilling, reveals many healed arens

of gmnulat ion anﬁ Fibrous fﬁiéa‘ﬁm ‘which were observed in
roenbgenographie evidence as téanslusentﬂ areas at the ttime

the root canal was treated. These areas have been entirely .
regenerated in nmormal bone®,

| (L0 o
Recent work indieates th&t whe ma;; ority of periapicsl

legions assoeiaied wit}z bulplegs teeth are not eystie, |
gnd that most of the endodontic surgery involving periapieal
radiolucent aress ls unnecessary., ~ Further to this Bgumann
- and Ro gsmangwbaaing their assumptions ﬁpen the work - .
carried ﬂn;b at Phiiadelphia ami ‘by Priebe and his assmeiatasvm
+together with the @agzeaaﬁul results followling conservative
- robt canal Therapy reported by various invegtlgstors,
concluded that a certain Qéxaentage of cysts are successfully
treated by the conservative method. This is eontrary to |

(ag)(1sD
the accepted conecept of the r&g_uiz‘ed e.linieal approach t&
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. € pi*‘shelialn linei e&a"ﬁs. | They further conclude that:
il. Cliniesl az*:zd. memgemiﬁgie observetions are
of doubtful value in distinguishing cysis fronm
Jnﬂﬂ-syﬁtia legiocns in pe:éi&pical dissase,
*23,. A re-eveluation of the roan‘tganelﬂéile
interpretation of periapiesl ra&.ialucexzt arend

and the elinicel approach bo periapi‘eal lesions

mst be made.

Be The Aifferential di&mnaam betwmn cysts and
nonwayﬁ%m lesions in periapiecal ﬂmaasa
can he made with certainty only by means of

mieroscopie study of histﬁpathalégfw sectlons,

‘In the iight of recent work, s rabtlenal approach to the
guestion of wﬁe‘bhaz: a:ﬂ' nﬂt pne Ehﬂﬂlﬁl CRTTY 9*{11; rood |
regsection, may be alc_ng the ;inaa suggested hy. Waisi(%)
1. The dentist who employs accepied selentific
endodpntic procedures and then routinely performs
ﬁwattage or 1oob reseetion -on pﬁlpl&ss' -
tseth pressntbiang periapiesl sreag is performing
root surgery unnecesssrily in ;gﬁst easSes.
2e The é@ﬁmrﬁ'miv’e t;eaﬁm&nﬁ of thése teeth in
| such cases where *I:h% patlent ¢éan be *réutinely
recalled for examination is warranted in most

instaneces.
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THE TECHRIQUE OF ROOT RESECTION

Preparaetion of the Qanal

Ihe root canal should be in a state vhich is ready to receive
the root £illing. This in most instances reguires that

bpulp exbirpation, reamning and £iling and the genersal
preparations of the ecamal have been carried out during previous
vigits. The rubber dam is applied and sfter 2 gutha perchsa
cone i8 selscved in the normal way the cuonal is £illed so

Thaet it becomes overfilled ~ thus emsuring the labterzl it

0f the root filling materisl against the walls of the canal.
The roet Filling ig sesled off within the crown of the tooth,

and the rubler dam is TEernoTed .

The patient ig premeldicated if necesssry and prepsrved for

oral svrgery with the aid of sterile hesdeap and towels.,

The area is snaeésthetised by infiltration or conmduection
and the mucoss is painted with & sterilizing agent. The
field within the moubth is isolsted with sherile gaugze

awabhs snd the operation is eommenced.

A senilunar incision is made and s mucoperiosteal fliap is
raised s¢ that the bone overlying the 160t apex is revealed.
This is cub away with the sid of a fissure bur and a bone

chisel thus exposing the root apex winlch 1ies immediately

{54) n )
beneath the labial plate.,s The reot tip is cut through

with the aild of a fissure bur, o that accessg 1s gsined to
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the whole of the radiclucent area ag it appears
roadiographiecally.- This ensures that all neeroﬁic or
eystic-material may be then curetted From the periamplceal

tissue. Some operators prefer the use of a c¢hisel Tor

155'
removing the root apex, hm"feﬂ“er Sammer( maint&ins that

s Tissure bur alffords 1353 brauma and less ﬁange:zf a:i‘
splitting the root. The root end should be then filed

to smoothness and the wound irrigated with aterile galine

‘ _ (f':e)
or anaeai*hetie aalution. To ensure bhat thﬁer;e iz an

(157)

hermetic apisal sasl, ﬁ)s;‘h'by‘ suggasw that 2 pled.get* of

cotbon wool sosked in chloreform shoﬁld. he usged ta 5mmath

the gutis _igemiia at the resected apex towards the dentine
strrounding the ﬁaﬁél; The flap is then re}gl.a:eeét and
the womﬁﬁ 18 éutured. | The gatmm‘; is inatructa& o use
| an lee pack to reﬂ.uce nost g@era’swe welllngi anﬂ. to
- vestricd maseular zafrvemanﬁs for & few days, althovgh

- attendant pas'b operativeé pain and swelll ng are often

Satisfactary xemiﬂders in this regard. the mrmal post

apers tive ‘brea‘bmcn‘bs should be given the pa.tient as wi‘ﬁh

other Fforms of oral Surg&ry, an(i the suturea EII’& remmmﬂ.

in five to seveu Aays.

There are severﬁl va,riatians of the technligque gw‘en |

above most of which are minox ani the reasons for such
variations in most instances baiﬂg tha.t they satzsfy the
sndividusl reguirements of the pperator. There are however

a Tew technignes which vary markedly from the normal, and

s short description of each is given.
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Post-Reseetion Filling Technique
This metheod involves the eutting off of the root end

and then filling the canal, the rpot apex is removed,
the bone is curetted and the wound iz packed with ganze.

The root cansl is then enlarged, irrigated and dried
with absorbent points. The canal is then filled by
meansg of a root canal eement Iintroduced by a syringe,
and a gutta perchs cone ig inserted inte the eansal,

the exeess beling trimmed flush with ‘t}ie resechbed root
end with a warm instrument. Grasﬁmanezgwes certain

objections 1t this technique which does not compare

. Taveurably with the conventional methed.

Immediate Root Resection

Thig method involves the ﬁ}pera'fsoi in the preparstion,
sterilization and filling of the sansl followed
immediately by the surgieal opersation, at one sitting.

It has certain adveniages over the conventional

where
methed as regards time saved, bubekeres ncute conditions

prevail ithere should be previcusly established

dralnasge g0 that the speration may be e?;a.r;;i ed oul
without danger of spresding the infectlion, Grossman e
preferyg to abiempt to sterilize the canal after
mechanical preparstion by eleetrolytic medication.

The canal prepsration and root flliing are done under

rubber dsm and the root 1s resected as previously

degeribed,
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. Indirect Resection
Geeasieimlly g ¢a9e pregents where bthere is a

perispleal lesion omn a tooth which carries s
post restoratlion. If this restorstion is
satisfactory it is possible 10 earry out root
resection and filling without disturbing it.

Sommerezwea ann interesting report of sueh & case,
Alter exvoging the reot end, it is removed with

s fissure bur at an angle so that the root canal
opening is fgbla to be vismd by the operator, _+ |
The 'apig.al- portion is 'ex*ﬁ.arge&‘ with Kerr files

having & right sngle bend %z inch from the end.

A silver point is cut to £it the apical end of
the canal - virtually as a "plug" and this is
eeﬁsﬂt ed iInto place, the exeess being mads smooth

wi?h the 'r,eseat_éé. ro0t end.

4, DPeriapical Curebtage
The adventage of this operstion is that the root

rétaiﬂs its origlinal length. The digaivantage
is that it is sometimes very 4ifficult o be

- sure that all ﬁf the pathologlcal tissue has been
removed Irrom the periapical areé., there are eertain

regions which are not exposed to the view of the

operator if the rool end is not removed.,

The yo00t eanal is prepared and f£illed in ‘the normal
manner, and the treabment is sinmilsr to that for

i root resection until the labial plate is removed
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and the root end is exposed, The necrotic

material is removed with & curette and with

(161)
Bleekts No. 69 and No. 70 excavators. The

root end 1is then flled to rsmove any superfieial
necrotic cementum so thet sound healthy cementum
is exposed and aftey fthorocugh debridement,

the wound is el osed with subures,
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Chapter 9.

REPAIR

The repsair processes which are brought about Lellowing
reot canal therapy are dependant upon the condition of
the pulp and the periapical ftissues prior to the operdation,
Where a vital pulp has been extirpated within the ecanal
and there is ’:tm perispieal pathology, the wound is small
gnd the repalir pr&éaﬁs is gulte gimple. Y¥here there ls

8 large pa'ri-api cal ares involved the process is more
eaﬁyliéatea and t&ké& a muech longe®» tTime to bsoone
completed, Whatever the case maykibe, the ultimate end
*rgesult ig for the aplesl foramen te,beeei‘ae obliterated
with cementum which is continuous with that which cevers
the root of the tant&. When preparing the tsath for

root :Eiiling there are eertain ‘paiﬁta to bhe horne in nmind
by the operabor, which iqré@isge=se tawalz:&g 8 minimum of

- traume %0 the pulp wound or perliapical tissues. 'Snehl
aids as a8 diagnostie wirémimé ingbrumens ﬁtﬂpéFlbguring
mechanical lnstrumentation are eggential IT the wound is
t0 be proteeted frém repeatsd injury due fto the pointed
ends oI reamers and Tiles. " The me#haﬁ.é in which these

h (1b3)
instrunents are used mmst algoe be eonsidered o prevent

debris beling foreed apically.

The drugs which are uged in medicating the root canal

ghould be non-injurious to the pulp sbump or te the
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(g 4)

perigpical structures. TAny disinfectant that destroys

the cellular elements oOr lowers the resistance of the
#iaﬂua Locally by impairing nuitrition will interfere

(ta5)
with subsegquent repairt,

The repair processes which are brought sbout Leollowing

endodontie procedures may now be consgldered.,

VITAL PULPS
Tiggue Changes Following Pulp Extirpaiion
Pulp extirpation may be partisl orxr sotal although it
appears doubtful if a total removal of pulp tissue is
often accomplished Yecause of snatomleal irregularities,

. O (?)
and the prevalence of funnel-shaped Foramina and of pulp

@2)(166)
ramifications,. Whatever the level of asmpubaticn may be,

the tissue reaction remains basically the Same. The

extirpation wound is ﬁaua}.ly placed ss near t0 the
(167

forameri ag possible, modern trends indiecating that the ,

‘ * (YD
apical constriction is s satisfactory level. Ihe pulp is

(168) 1
thus severed at Itz weskest point snd beeauvse of the

operative diffieulties encountered it may be rather hadly
lacerated, Haemorrhage ensues which is profuse, bub

soon subgides, a clot of Tibrin later being formed over

t+he gsurface of the wound,

The tigsue immedisiely below the wound surface 1s then

involved in an inflammabory reachlion whilst The wound
continues bo discharge a serous exudate for a day or so.

There is & white ecell infiliration mesr the wound surface,
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these Torming a proteetive wall between the wound and the
adjacent tissues, by destroying any bsebteria which may be

present and by phagoeytosis they dispose of any esll debris.
The exudation and round eell infiltrastion is resronsidble

(169)

for the slight Sorensess fallawizzb 'I;his operation. After
discharge from the wound has ea&se& g elot of £ibrin is
Tormed, and beneath this, fibroblasts begin te preoliferale,
and initlate scar fﬁrmatian; 8 eomective tlssue sear
Tinally being fprmed av the. point where the pulp was

severad,

Tissue Changes Ql,iﬁw* Root Filliing
.8} In the Main fsnal:

Ky Qﬂf&l&,(';)éﬁafﬁﬁ upan findings in human teeth in
which :‘:im‘b sanal operstiong have bsen performed,
From these it appears that only in s smell
percentage of cases does the root filling material
axtend Lo the alpéx even though this may appear

+0 be S0 radiegraphieally., MHost roots sre |
underfilled, the distance of Lhe £ill ing‘ from the
apex being O.8nnm Lo 2.0mm, snd the space %egweaﬁ

the roob £illing and the spical forsmen is £illed
with & fi‘i:mua' gonnegtive tigsvue which has 2
tendericy o form ﬂaﬁeﬁtmﬁ The cementum 1if :E‘armeel
sppesrs a8 lamellse on ithe wallsg of the pulp cansi im)
andl it may eventually completely obliterate 'khe -

(UI%)
apical Torzmen.
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If the roob £illing mabterial reaches the apleal
foramen and ends level with the root surface, s

fibrous ecapsule ls Normed snd new cementum nmay

be deposited on the root surface, and sometimes

across the root filling material.

If the root £illing materisl yrotrudes slighbly
beyond the apiezsl forsmer it is covered with &
denge fibrous comnective tissue capsule which

is attached all round the apical foramen to & newly
deposited layer of cementunm, foreign body glank

. . (114)
cells bheing yresent in the cansule,

In the Accessory and Apiesal Branches:

It has been é.em@ﬂai;ratedagizat although apiecsl ‘
remifiecaiions and aceessory éanals are present in
& large wumber of humsn teeth it la not necessary |
to i1l these completely when a vital pulp is
gxtirpated. These fine canals eontain living
tissus whieh is impossidble to remove in most cases
(&l‘bhngh Bé,?iﬂcgaggesta a round ended broach to
negotiate the angles encountered at root apices)
gnd the removal of whieh is MEGaﬁsarg. Tﬁsm
canals usually become obliterated by the deposition

# _ (n[a)
of cementum within the lumen of eafh canal,
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TISSUE CHANGES IN OHE APTCAL REGTON FOLLOWING I
TREATHING DF INFECIED PULPLESS TERIH

It hag been shown thalt the repslr process Lfor rooy therapy

following vital pulp removal is bobh understool and almess
always predletable from a saient:‘ifie viewpoint.- Ihis isg

not the eas@ where necrotic pulps sre imvelved, although
(172)(1%)
evidence ﬂf healing and repaiy indicates fthat results may

be predictable when fthe operator hags carrisd out

successful drainage complete disinfectlion and obliveration
(r19) (r%0)(181)(E2)

cf thz ecenal, The case. reparts of variocus authors bear

testinony to the fact thet yariapmal repair will take place
arcund the o0t apices of infected pulpless taeth &f‘ﬁer

conservative endoedontic itreatment,

"The periofiontal btlssue surrounding the apex of such a
tooth ie in o state of ehronie inflammabion with gramulation

tissue and pany imflamma‘wr? blood cells nresent, sometimes

sunrrounded by a 11 bxrtms gapsule of comnective tissue, or
(¢23) a '

| epithelium forming a cystic membrane ™,
There may be apicsl resprpiion as a result of granulation

tissue penetrating through the cementum into dentine. It
is posgsible however for 'th.a sormmective ti@sue %0 r#st@ze

this with Beconaary mzmmtm rvhen the ﬁawrmmexxt is nade
favourable, Onee thig phase of repaly has ceommenced,

new commective tissue Fibres are ayranged in their eorrect

relation Tor atiachment te the secondary cementum and

alveolar bone, Eyeniually a new line of dense alveolar

bone ig formed, thus the root is covered by a continuous
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layer of cemsnium which iz atitached by periodontal fibres

-$a the lamina dnra.

It is difficult to £find in the availsble literature an
author who will commit himself upon the fate of the

neerotie bissue within the sccessory eansls and aplesl
ramificationg if these are present, These sre sometimes

- partiglly clesned by ths use of chemicals as irrigants,

a0 that they appear 1o be filled in post operative
radiegraphs. i‘i’hﬂther thesge {;aﬂaié still contain necrotie
tissue, or even residual spaces for lymph snd $issue exudstes
to colleet thus paving the way for further periapical

tissue irritation appears to be a métt&r for fwﬁh&r
izwe,atigafi&n. Tntil !geie ig lmévm along thege“* Lines

* there will always be doubls assogiated with the @ﬁlﬁleag
tooth as either a possible source of infection or a localised

tissue irritation,

‘i‘i;h&re 21, &?aﬁb:ﬁ" rarvefaction has been present prior "i:.%
ingertion of the root filling, 53; £img of six months (in

the young patient; +to ii?‘s years in older people) may
elapse before there is radiograpkic evidenga of ‘benaérepa:’w.
Roentzenograms haken at regular inbkervals will reveal

the progress of repair, and when bone density iIn the
previously _rara_fieé. area equals that in the adjzeent t;issne

it may be assumed that hegling is completed,
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TISSUR CHANGES FOLLOWING ROOT RESECTION

After this operation hes bheen carried oub, the cavity
within the bone is £illed with blood elot, which becomes
organised info a type of granulation tissue, which i3
perveded with many new eapillaries, and osteoblasis (arising
from ’thé ‘perieaﬁenm)f}w Within s shdrt tima osteold |
tissue is Formed around the resected root end, this being
la:ter calcified, The root apex is evenbually covered

) , (r88)
with secondary cemenbum and & normal periodontal membrane,
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Chanter 10.

FOCAL INFECTIOR

-

It is sixty years since Hunter first Introduced the ldes

that a nimber of diseased staltes were due %o infeetlon
(r%6)
in the mouth, and slmest fifty years since the monumental

' (1D
addresa given by him af HeGlill University. Although it

aepbears now that his premiseg were baged upon case
reports rather than scientific evidence they were wldely

accepted at the time, and the medicanl and dental professgions
were virtunally stampeded into & wave of sargleal removal

of teeth, Thig however did zoct always conform with
Hunter's ideas as hé did mot necessarily demand that the
teeth should be extracted, but that in many cases the

teeth should be "cleansed snd ai'éssed" - thus in&i*cating
that he regarded the principle source ﬁ:é‘ infec_ti@n as

the gum maygin .—t((%)

Si__nee then there hafe been many papers written which
relate to this subject, sonme witﬁ experimental evidence

| ((88)((89)(1%0)
to support the remarks of the suthors, others based upon

¢case reportsiman& others in the form of a eritieal raview.m@
It appears that although certain diseased states have

been removed from the list of disesses whiech msy arise

frmﬁ gspeeific foel of Infeetion, there are many others
whieh to0 dste have been neither proven nor disproved as

being associated with "gepiice focil,
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To eveluate the argumenis for and sgalngt foeal infeetion

one must firstly establlsh what is meant by the terms
nfocus of infectlon® and "foceal infeetion™,

Definition

RGE,
A foeusg e):E' infection is a ﬁirenmsezibed_ area af tissne

which is inf&eteé. with axc;ganmls paﬁhagenie miero-organi sms

and which is usually locaied near a mucous or sutaneous
s_uri‘ace.*.

Fueal infeetien refers to tha netastagis :E'rtm the :E‘ﬁeus;

af infeetion of argan:isma or their taxim, that are

capable af in;}“uring; tissue,

The He ghaﬁiam of Foeal Infection

: | ‘. (193
- There are two ways in whiech foesl infection may arise

(as generally accepted) -
2) There may be ‘a ’mefa"gtaais of miero-orgenlsms -
h from an iizfefctecl fagus ‘Hy haemategez;zéuél or
w.'L;:;nzi:;ahs:léa:;'ezifzeﬂza Spraad .
b) Taxiizs or toxie products may be carried via
" blood or- 1ympha.tic channels from a focus t@
& distant site where they nay Inelite a
hypersexxsitive reaction in the tissues,
Regarding these two points, the first - haematogenous

spread of bacteriaz, is a well established fact, the term

ttrengient bacteraemis® being used frequently Iin medieal

and dentsl literature. The spread of toxins is also




114

well known = the cutaneous feabures of sosrlet fever

being due to a toxin whieh is libYersted by the infecting
G

streptoeoeci, It has been proposed that in certaln

digsesses the lesions result from an antlibody snitigen

reactlion to bacterls oxr toxins in speeific tigsues, an
| r95)
example of this being rheumatle fever, although Boyd “
meintains that the esuse of this disease is still

uncertain.

Possible Scurces of Infection
ﬁpa_xst» from pwaibla "medie‘ai ”.Eeumea such as the kldneys,
tﬂnsila(,m)@gendix anfl‘ éinusesm‘?;here are | two possible
- tgental® sources namely: ,
1.  Periapiesl Qiseaéé; |

a) Infected periapieal lesions - granulomns,

¢yat, sabscess.
p) Infected root caﬁ&lﬁ.

*2. Periodontal BiEGESE;\f

1, Periaplcsal Disease:
These lesions when of a chronie nature are usually
surrounded by & fibrous capsule which separates the
asrea of infeetion freom the adjscent tlssue, bub

does noet prevent the absorption of baete;ia or

rtheir toxins. However, the fact that a root canal
ig infected, or a periapical area of rarefachion

shows radiographiecally does not necessarily

indieakte thait there is infection in the perispical
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(191)

tisgue, Findlngs by Grossman, Osbrander and
(195)

Crowley show that gquite often eulitures are

unable 4c he obtained from periapieal tissue in

such cages,

| 2 e Periodontal Digesse:

- It is known that a transient bactersemia follows
in most instances when teeth which are affeeted
by pericdontal disease are sxﬁrgat&dfmxzm
“The. evj‘.ﬁ.ﬁﬁeé overwhelmingly indieates that the
extraction of teeth and somebimes even ’mc‘fg
minor oral procedures, may produce a fransient
bacteraemia,  This bactersemia seldom persisis

o . (@oy
for over 30 minutes in the major ity of patients®™,

THE DISEASES INVOLVED
The disesases which may be aggravated or caused by oral

L ‘ (20t)
foci have been set eut by Shafer, Hine and Levy as

follows:
&) Arthribis - ehiefly of the rheumatoid type.
b) Valvular Heart Disesse - partliculerly subacute
| baeterial endocarditis,
¢) Gastro - intesiinal diseases.
d) QOcular diseases. |
e) Skin diseases,
£) Renal disesases.

O0f these disesges, the first two gain more prominence

in the availsble literature than the remalinder., The
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evidence whleh has been offered to eonfirm denisl

implication in gastro-intestinal, oeular, skin and rensal

disesses is rather mesgre and in some cases highly

(Re)
guestionable,

Arthritis;

In assessing the rel&ticﬁ of iﬁfaéti&n to arthrﬁii:ia.
the remarks of eryfberg@;ga gignifieant:

#First, then, one needﬂq $o know whether the patient has
" arthritis, second, 1f he has arthritis, what kind of
arthritis is 1t? Third can iﬁfeetiﬂﬁ reasonably be the

ceuge of that type of arthrifis??

He esrriecsg on - |

.“The iﬁfeatieuﬁ baslis for rheum&th;ié. arthritis hes not

Par

been proved, and no infeetious organisms have been found

in articular struetures. The theory that localised
infeetion zﬁay be an imporiant eticlegle faetor, acting

- B8 A *‘*tfigger maehanism“ :1111 many cases, ﬁéaems reagonable,
J ;ﬁﬂﬁﬂ‘: rheumé’wiﬁ arthritis 1s established 1t peems to
have eambilitiea of mntiﬁumé, iﬁdé@&ﬂd@hﬁ of localised
infeection., ?fhearetiaaliy it seems doubbtful whether
removal of foel or infeetlon would be helpful In cages

of rheumatoid arthritis of long duration”,

(iu;f}) * 8
Kersley states "I would suggest that one leooks upon

tieni;al sepsis as the oeccasional irigger in firing off

some biochemieal mechanism we 'do net ag yet understand o
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alternatively gross sepsis may help Lo sensifige the
mechanism to the pull of olther triggers e.g. a specifie

food, trsums or s shoek?”,

Thus it 3eemé bthat eminent medical subhoriiies, although
accepting the Tact that there may be no direct bacterisl
1link between rheumstoid arthritie conditions and *m.'al
baecterisl sources do consider that there may be sonme
"other? relatiounship between the two, Perhaps the
answer akb 'bhia stage 1is ‘aﬁ treal patiantﬂ with rhﬁnm&tic
*d.iaeaee a8 autlined 'by E!lllﬁi@; .(am) F
"There is mne infellible way of agsessing the imﬁartanee
@;{‘ dental seya:i_& and its 'rélatiﬁnahip t{a rheumatiec
diseases, sud eaeh e&éé mast be studled separstely and
judged on i%s merits. . Personally 1 think the logiesal
way is to treat the denbsl sepsis if present, on general
Lineg if ne gﬁﬂﬁ3311133iﬁn.ﬁeré*prEEEﬂtf and render %he

patient dentally fit o the best of ane'a abil,.ity“.. .

(aub

Freyberg states *If foei of :m:ﬁection are attaeke& thish'
should be only one part of a broad prﬂgram of fsraatment.
The removal of infected parts should not be relied upon

0 eure arthritis®,
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Subacute Bacterisl Hadocesrdilbis:

This form of endoearditis is due t0 demonstrable hacteria

which, as & rule, oceurs. in previously damaged heart valves,

an actlive or healed rheumstic lesion being present in from

(208) *
75 per cent to 90 pexr cent of cases. In ab'cu? 95 per ecent

- of ecases the infecting orgsnism is strep. Virldsns #o)
which is a common inhabitant of the mouth and is often found
in the bloed folleowing tooth extraction. The advent of |
B ,the entlbiotics hgwever has regulted in d.rug reaia‘b&m’c

“ 2_0‘1)
orgenisms asﬁuming 8 more imﬁwtsmi; role of late, -

~ Apart £rom the aefinitg relation betwsen baete_ria and

| eertain types of en&ééar&itia, nothing of n pt}sit ive |
natnre has as yet been iﬂsﬁﬂé regarding the ather c’iiseases
v;*hieh have been aseribed 1o :Ewal infeetion, . In many
cases it seems that whenever an obscure complaint is
nresented to certain members 0Ff the medical ﬁmfessian-,
the patient is referred hopefully to the dentist to Temnove
. Yoral f’éq.i"*.  This in thefra’@a‘;ﬁw"ﬂ opinion should ﬁe @ane'
rousinely, to reduee the demn&% wpon & pat ient‘s: genersal
-resglstance, whieh may in some cases lead to an inersase
in ét*m&aré, of the health of that patient. ‘Heﬁevam the
role of the dentist in effecting a cure of the discases
whieh have st 't;izﬁes been thought to arise from FToeal

infeetion must be viewed at present with cautien. After
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an exhaugving review of the lifterature carried out by
(l‘i&)

Hitchell and Helmsn, they summarise thus:

- "5inece so much confusion exigis, there is no doubt thst
farther elinical and experimental research, seientifieally

controlled, ls necessary before the theory of focal

infection san be accepted, modified, oxr rejeched,
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SUMMARY

A description of the anatomieal configurstions of the
pulp chambers and the roet canals of the variousm

permanent %teeth hasg been given, These Teaslures are

to be tresbed with some discrebion glinieally,

beecause of veristions due to sge, physislogical and

patholegicsl stimull,

An oubtline of the structure and funelbion éf the pulp
together with the Ph?sialeg*ical ehané;eﬁ which may

$ake place within the pulp are given.

The various inflammatory vessponses of the dental
pulp are diseussed, along with certaln forms of

pulp -degenerstion.

The inflammatory reactioms in the periaplical

tissues and their scoepted forms of immediate -

treatment sre presenfed,

The éﬁ&ﬁﬁiﬁﬁ of whether to carry out pulp capping,
pulp amputation, pulp extirpation or exirsetion

1s discussed. ' Such polnts as tﬁe health of ihe
patient, caries suseepbibility, oral hygieme, =
acoessibility of the footh, skill of the operator
and the condition of the tooth prier to treatment

agre congidered,.
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In the ehem;;-memwal preparation of root esnsls,
the opening inio the esnal must be such thst
instruments are allowed sn unrestrieted pathwey

towards BHhe rool spex, The importancs of an

aseptic technigue sand adequate debridemeni are

stressad,

The purpose of the root filling, some notes on the
magterials used to achieve the complete obliterstion

of the canal, and fthe various mebhods emploved in

doing =80 are given,

The most common hechnigues of r»pot reseetion are
given, along with = discussion of the need or

otherwise for this operstion.

From a limited supply of information wpon humen
subjeets, the repalir processes following reot

canal therapy are discussed.,

A short survey of current thoughts upon the
origing of eerbain systenie diseased states

relating to dental foel is presentad.
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