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cpcr , ,,c., .,_ .Q3B TO OTH No. 
Number Voids 

of Dye in Se para tion From De bris Acce ssory Acce s s ory Dye Penet r a ti on In dividua l 
Section Penetrat ion G. P. Dentin-GP Interface in Can a l s Canals Ca na ls Fille d a cc e ssor 1, canal s Fhotograoh 

1 

2 

3 

4 

5 v 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 







CA.rd 23L Warm guttR nerch~, maxillary right first premolar , 

linSsURl root. PlAced in dye for 48 hours, 

2JL-S~c So~cirn~n 2JL-s~ction~d. Not~ how n~~r th~ aoex 

• 
Goort qdqntAtjon o~ gutto nP~c~q ~~rl ~~A1or to 

21I .-? 

root. ~ ()ffl o 11 Vo 

174 



C.pLl" T •, "l\i l\in TOO TH No . 
Numbe r Vo i d s 

of Dye in Separation Fr om Debr is Accesso r y Accesso r y Dy e Penetration Indi vidua l 
Se c tion Pene tra t ion G.P . Dentin - GP I nter f ace i n Canals Cana l s Cana l s Fi lled accessorv c anals Fhotog r aoh 

1 V 
2 y V V V V y 

3 

4 

5 

6 

7 

g 

9 y V V V 

10 y'" V V V 

11 

12 V V V 

13 V 
14 

15 

16 

17 

1$ 

19 

20 



2)L-O 

of ~utt~ nercha to th~ walls of th~ CAnAl . The 

lower ri~ht corn~r o~ �t�~�~� sn~c1mPn s~ow~ An 

ACC~s~orv c~~ql filled nArt1ally with ~uttq oerchR. 

2 JL-10 

? ~T -1. ? 

11 t: • 1 "o - i' ' '"' ..-, . ...., . 

2 ~T -1 �~� . . 

176 



23L-9 23L-10 

23L-12 23L-13 



·-

, 

c~rd 24 

2u Pr~ XR 

Di 'f'f'u~1 on, maxi llf4ry l 0 ft ~Pcond bi cu~n.:\ d. 

lmmBrsed in dy~ 48 hours. 

c-; m~l o 

178 



~pc-ru,,'"·~, /\In ?.r./ TOOTH No. �~� 
Number Voids 

of Dye in Separation From Debris Accessory Accessory Dye Penetration I ndividual 
Section Penetration G.P. Dentin-GP Interface in Canals Canal s Canals Filled accessorv canals Fhotoqraph 

1 V 
2 v 
3 

4 

5 

6 

7 

8 ,..._ 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



24 Post XR 

.. 

Specimen 24 nost filling B-L and M-D x-rRys. 

NotP, in t'i~ B-L fi lm the root anex actually 

M-D filM still looks like A ~imole CAse. 

jn 

·l p , , f' ; , , 0 �~� ,.. �~� r.:i 1 • 

I 

180 





25 Pre XR 

25 Pr~ XR 

Warm gutta nercha, maxillgry ri~ht first 

bicuspid. Plqc~d 1n dve for 48 hours. 

So~cirnen 25 ore oner~tive M-D x-ray. 

Note nArrow M-D width. 

Snecj mAn 25 ore on~rgti ve B-L x-rR~ . ~ate 

wjdth in B-L directions. 

182 



SPFCT!,,FN "n 2{;' TOOTH No. 
Number Voids 

of Dye in Separation From Debris Accessory Accessory Dye Fene tra ti on Individual 
Section Penetration G.F, Dentin- GP Interface in Canals Canals Canals Filled accessorv canals Pho toQraoh 

1 V v V 

2 V v V 
3 r V 

4 

5 v 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



· .. 

, 

25 Post' XR 

25 -Sec 

. . 

Suecimen 25 oost f1111ng M-D and B-L x-rays. 

Note that 1n th~ M-D vi 0 w smRll callber 

acc~Rsorv c~n~ls ar~ obs~rved. ln the B-L 

view, however, the small caliber accessories 

?re now of' 0 q_ URl C!=lli b~r And act118 l l v farm 

R trjfid Roical Dattern. 

Snecjmen 25 sP.ctioned. Sections 1-10 show 

dve nenetrqtion relAted t o exte •nql Rbsor~tjon 

of the methvlene blue thronEt"h immR.ture cementum. 

Nnt~ t~qt th~ areqt~~t dve cnncPnt r~tion in 

t~~se cqses alwavs is alon~ tne outer nerimeter 

of the sectjon and not next to the ~utta 

percha f1111 n~ .· 

184 





25-1 

25-2 
·~ 

? "-5 

, 

Su~cimen 25 s~ction 1. Tr1fid aoex. Two openings 

fjlled wjt~ ~utt~ nercha, th~ third with se~ler. 

Snecim~n 25 section 2. Dye oenetr~tion 1s ext~rn~l. 

Two of the three fora11.en Are confJ uent ,~t t~is 

poj nt. 





C:::ird ?~ 

rf')t-o 

188 



~p~r1" •,.Ll\1 /\In ::>fn TOO TH No. ill 
Number Voids 

of Dye i n Separation From Debr i s Accessory Accessor y Dye Penetr ation I ndividual 
Secti on Penetrati on G_P. Denti n- GP Interface in Canals Canal s Canals Filled accessor v canals Photoor aoh 

1 V 
2 v' V V V 

3 v V 
4 V ...... 
5 

6 V 

7 V 
g V 

9 V 

10 ...... 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



j n ~0 ct nnc: 1 - ? . 

.: r.o ('r.1 l"\ - .:::)-1 .... -. rt 1"0 ,.,...,.,.., 

190 





C.q rrl 27 

27 Pr~ XR 

?? PrP YR - r" x - r ' -1 ,, .., - . 
�~� '"'ov . . . 

192 



c;pc-t"'T "'l~N f\ln .27 TOOTH No. 7,1 
Number Voids 

of Dye i n Separati on From Debr is Accessor y Accessor y Dye Penetration Individual 
Section Penetrati on G.P. Dentin-GP I nterface i n Canals Canal s Canals Filled accessorv canals Fhotoaraph 

1 V 
2 V' y- V ...... V 

J V V' 
4 y 

5 v 
6 ..... ,r 

7 

8 

9 

10 

11 

12 

lJ 

14 

15 

16 

17 

18 

19 -

20 



, 

• 

2? Post XR Snecimen 27 noPt fi ll in~ B-L ~nd M- D x-r~ ys. 

194 





27-2 Sn~cimen 27 section 2. Note the gutta p~rcha­

chlorooerch~ ~daotat1on to th~ cqnRl walls. 

Su~cimen 27 section J. Some leak~ge of dye past 

the root (' q ""',,, . . i .-. 0 1, ~ · ""Yit 
�~� .-.. - . 





CA.rd 28 

28 Pr0 XR 

28 Pr0 XR 

WArm gutt~ uerchR, m~x111Pry left second 

bj c11snid. Imrr,~r~ed j n d ve for 48 ho11rs • 

• 
Sn P. c i n, en 2 8 , n re on° r �~� t iv~ r·f - D x - r q v 

198 



c:pc-rTrvit·~ , ~'- 28 TOOTH No. lb 
Number Voids 

of Dye in Separation From Debris Accessory Accessory Dye Penetration Individual 
Section Penetration G.P, Dentin-GP Interface in Canals Canals Canals Filled accessoru canals Fhotooraoh 

1 

2 V 
3 V 
4 V 
5 

6 

7 

8 

9 

10 

11 

12 

13 ,_ 
14 

15 

16 

17 

18 

19 

20 



28 Po~t XR Snec1rnen 28 nost fil Jjn~ B-L and M-D 

x-ravs. 

• 

NotP tot~l 

200 





28-2 

28-1 

• 

Snecimen 28 section 2. Gutt~ oercha and sealer 

or~vent dve uenetrqt1ol1 1n t '11s section. 

Sn~cim~n 28 ~Pctjon ,. Good condensqtion of 

~uttq n~rcha wit~ onlv the minimum of cem~nt 

left on t'1° nerim~t~r of the znR1:eri.cll • . 

2R-4 · Snocjn,ol1 2R ~octj 0VJ 4. 

horo mnrnontqrjlv. 

28-11 Sn~ci men 28 s~ction 13. Dens~ homoc:tC?neo11~ mA~c:; 

of .'T,rttq nPrch~ 1"1j t: '1. t 1° dec:;i r 0 d t"1j n l.qver of 

~e~,_':'r b 0 tvr~~n th~ Q'.'itttq o~~c"~a qnd tootn str uct1J.re. 

' 

202 



28-2 28-3 

28-4 28-13 



, 

CA.rd 29 

20 Pr'? XR 

20 Pr~ XR 
" 

sP.cond b1cus~1d. Dye immersion tjme 

48 hour<::. 

Not~ Mqjor ~cc~ssorv c~nRl in aoical 

th:1rd. 

Soecimen 29 ore ooerAti ve 9- L x-r~v. 

· roramlnR just coronal to the mAin 

f orR.m/!3n. 
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~p1CrTrv,n, •• ~ ·J{J 
TOOTH No . 1-5: 

Number Voids 
of Dye in Separation From Debris Accessory Accessory Dye Pene t ration Individual 

Section Penetration G.P. Dentin-GP Interface in Canals Canals Canals Fi !l ed accessorv canals Fhotograoh 

1 

2 v-
3 V 
4 V V v- v 
5 V V V"'"" 

6 V V ,._. 
7 V V ,,,_ 
8 

9 V 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



, 

29 Post XR 

29-2 

Soecimen 29 oost f1111n~ B-L and M-D 

x-rays. In the B-L f1lm th~ mRjn cµnRl 

is overfjlled And thr~~ Rcce~sorv c~nRl s 

Ar~ f1lled. ln th~ M-D film the main 

root cqnqJ ~jlljn~ �~ �o �n�~ �~ �r�~� to b 0 At �t�~�~� 

r~diovrgoh1c qno.x but i~ ~n fAct overf1llad. 

SoP;cim~n 2Q sect:on~d. Th~ fir~t two 

~PctJon~ do ~ot cnntqjn r oot cqn~1.~. 

8nP.cjm0 n 20 ~actio~ 2. Th~ ~q~n r,qnql 

0 xit 0 n hof~r~ th~ 0 ~a o~ �t�~�~� root. No 

c~nql cqn h~ ~P.o.n jn t~1~ ~~ct)nn. 

. . 

206 





29-3 

29-4 

20-5 

29-6 

, 

Soecimen 29 sect1on J. Section through the main 

root cAnAl fillin~ auical to th~ accessorv canals. 

No leqkq~e ~t t~iR level. 

Sn~c1m0 n 2Q se~t1on 4. First of J RCCe~sorv cAna~s. 

Some trqc~s of seRler Pr~ evident, some le~kege 

is Also v1sibl~. 

or1°~ is fill~d w1th s~~ler. T~er0 1s s~me ~1nar 

leakage. 

I 

s~ec1m~n 29 sectjon 6. ln this sectjon th~ s~con1 

and third accessorjes are visible in tneir ent1rety. 

No leakage is evident. 

208 





, 

-
29-7 Soec1men 20 ~~ctj ~n 7. t ·~u , .. 

The mein rcot c~nal 
• 

filljn~ thou~h well filled would be better done 

~necim~n 2Q ~~ct1 nn 9. 'rh 0 ~ccesc:;orv cqnr.:,ls · .ra 

210 





... · .. 

, 

Card JO 

,n Pr~ x~ 

10 Post XR 

~arm guttR uerchR, m~ndibular ri~ht 

1~teral incisor. Immersed in dye 48 

hours. 

Snaci~en 10 ur~ ooer~t1ve B-L And M-D 

x-r~vs. 8-L film s~ows two canRls thqt 

facir.tl surface. 

T~a f oram~n exits on t~0 

~he M-U vjew ~iv~s ~ne .. 

Suecimen 10 uost fil l ing 8-L Rnd M-D 

x-ra.vs. Canals enl~rged and filled in 

three d1mensions. 

212 



c::oi:-r1•.a·1o1 ..,_ -~{) 1 1lOTH l'fn-
2., 

Number Valda 
or Oya ln Seperetlon f"rOtll Oebrh Acceaaory Acceaaorv Dye r,nelratlon l ndlvldunl 

Section Pane tra Hon G.P. Oentln-GP lntertece 1n Canale Canela Canela F"llled acceaaorv canal • Jnotoorapn 

l V V 
2 V V 
J ' 

4 

5 

6 

7 

a 
9 

10 

11 

12 

l) 

14 

15 v 
16 

17 

18 

19 V 
20 



,o-sec 

10-1 

)0-2 

I 

Snecimen )0 sectioned. Cement and ~uttR nercha 

fjll th~ CRn~l in sections 1-6. Guttq oercha 

~nd onlv q trqce of seRl~r ~loru:r the walls 1s 

~~en in sections 6-20. Here ~~Rin tn~ deltR 

~r~R Aoi c~l to th~ seutitm "cA.otures" sealer and 

jt c~n not b~ dj~olRced bv ·oack1ng. 

sn~c:1 m~n 10 �~�~�c�t �~� on 1. s~ct1 on i s cut t ~!'01 10-n 

�t�~�~� Anic~i forR~Q~. Some dve l~~kag~. 

Suecimen ,o sectjon 2. Gutta oerchR and seRler 

f 111 th° C!l nq l l;ut do not .Rt t ": i �~� l~VPl ~e.q l tho 

svstem. Note dve oenetrRtjon Rronnd th~ cir­

cumference of the two materials. 

214 





• 

in rt v 0 for 48 hot1rs. 

'31 Pr·e XR Soeci men Jl ur~ ooerR �~� j v~ 11i-v ana 1:3-L 

11 Po~t XR 

x-r-=»ve:. 

\. 

216 



3 
c;pcrT•W"' "'n ·~1 TOOTH No . �~� 

Number Voids 
of Dye in Separation From Debris Accessor y Accessory Dye Penetration Individual 

Section Penetrat ion G.P. Dentin-GP Interface in Canals Canals Canals Filled accessorv canals Photograph 

1 

2 

3 

4 V 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



31 Sec 

'31-4 

' 

., 

Sn~c1men Jl sect1oned. No leqkA~e cccured. 

Th~ bluish color of th0 ~11ttA nerchq i s due to 

Rccj rl ~~tql storn~e of tne sAccjons t n PlconoJ, 

SnAc1men 31 ~~ctj nn 4. 

218 





·. 

c~rd 12 

'32 Pr 0 XR 
'. 

12 Fost XR 

, 

.· 

Djffusjon, mRXillqry left central incisor. 

l!"lmP,rsed in dye for 48 hours. 

Snecimen 12 urP. ou~rAtive B-L Rnd M-D 

x - r �~� v R • Not e b 1 f 1 d t:! "'ex j n lil - D f 1 1. m . 

220 



c;pFrT>jrnl ~In ~2 TOOTH No . 
u_ 

Number Voids 
of Dye in Separ ation From Debris Accessory Accessory Dye Penetration Indiv i dual 

Sec tion Penetrati on G. P. Dentin-GP I nterf ace in Canal s Canal s Canal s Fille d accessor y canals Photogr aph 

1 

2 V 
3 

4 

5 v 
6 

7 

8 

9 

10 v v-
11 ........ 
12 v 
13 V"" 

14 V 

15 v-
16 

17 

18 

19 

20 



'32- Sec 

12-2-( 1 OOx) 

Soecimen 32 sectioned. No evidence of 

Sections 10-15 d11e to shri r1kao-e 

h~v0 ~Pu~rPted from th~ dentlnAl interface. 

~o0 cirnen 12 s~ctjon 2. M~~nified section ., 

of th~ c~nA-1. 

222 





,. 

, 

. . 

32-5 Soecjm~n 12 sect1on 5. Canal is totally filled bv 

of tY\ 0 c~n:.:ll. 

224 





14 PrP. XR 

34 Pn~t XR 

; 

Wqr~ ~uttP nPrc~q. Mqx111Rry l~ft c~ntr~l 

inc1sor. Dye immersjon t1me �w�~�~� 48 hours. 

So0 cjm~n nr0 O~P.rAtive B-L ~nd M- D x-rqv~. 

~ot f1f1n ~~ex in ~-L fil~. 

Sn~c1~en 14 nn~t ~il lj ~u ~-L Rnd M-D x-r~ v ~. 

Note th~t b1f1d RUeX hAS b 0 en fill~d • 

.. 

226 



c;p<TT Mnl ~In TOOTH No. 
Number Voids 

of Dye in Separation From Debris Accessory Accessory Dye Penetration Individual 
Section Penetration G. P. Dentin-GP Interface in Canals Canals Canals Filled accessorv canals Photograph 

1 V V 
2 V V V 

3 

4 

5 

6 

7 

8 

9 

10 V 
11 v-- v 
12 

13 

14 

15 

16 

17 

18 

19 

20 



... · .. 

14- Sec 

14-2 

34-11 

( 

, 

Soecimen )4 sectioned. No dye oenetration 

occur~d uast t~e root c~nal f1111n~. LeakR~e 

n~tt~rn 1s a~~in ind1cAt1ve of immqture cementum. 

Snecimen 14 sect1on 2. Bifid can~ls ar~ 

~111°~. Ono nn t~o r1~ht with ~uttq OP~C~q. 

th0 on~ on th~ 1°ft with ~utt~ oercna ~nd 

Su~c1men 34 section 11. Good adaot~tion of gutta 

uerch~ to the wAlls of the canal. There is a 

slight seoA.rat1on of the material from t ·1e 

dentinql wall. 

228 





·. 

, 

Card 15 

15 Pre XR 

15 Post XR 

Diffusion, mAnd1bulAr right central 

incisor. 

hours. 

Imm~rsed in the dye for 48 

Soecimen 35 or~ o~~rAtjve M-D ~nd d-L 

x-r~v~. 

o 11 :1 t Q c �~� 1_ c j -r 1 Pd • Th':! q 1 r,i o st co"! n 1 �~� t �~� 

rl1~qune~rRnc~ o~ th° CPn~l in t he m1d~1~ 

th1rrt ~~OU]~ nronqrQ t~ 0 O~er~~or fnr 

wh~t j~ ~oen j n �t�~�~� B-L fjl~- t~a ~~o~rAtjon 

into two c~r,q,ls. The A~ntnm b~twPon th~ 

t l,J' n c �~� n �~� 1 �~� r. �~� 1 1 �~� 0 �~� " t "' 0 c �~� n q 1 " lnnL< 

tot~l]v cqlcif1°rl 1n t~e normQl x-rPv 

view . . 

Soecimen 35 oost fillin~ 8-L Rnd M-D x-ravs. 

Foramen ex1 ts lmrn short of r~dj ogrA.nhi c 

a.oex to f~c:1!3.l. 

. . 

230 



cc.-~fa.iC'N ,,_ 5S- 1 MTH No. // 
Number Volda 

or Oya ln S•para t1 on F rQIII D•brla Acceaaorv Acceuory Oya flenetnttco lnd\vldual 
Section Panetrel1on G.f- . Dentin-GP Intarraca ln Canela Canals Canela n llad acceaaor~ canala • ,.,otoqraon 

1 

2 

3 

I.. V"" 
5 

6 

7 

8 V �~� 
9 v V 

10 V" V V 
11 V v- v-
12 V V 
13 v V 
14 

15 

16 ,,,,..-
17 

18 

19 

20 



35 -Sec 

L 35-4 

15-11 

35-16 

Sn1c1men 35 sectioned. No dye penetrRtion. 

Seutn~ be~ins ~t section 8 and ends At section 

15. 

Snec1m~n 15 ~0 ctjon 4. Total obturat1on of 

canal At this level. 

n~rc~~ ro c:: :i n f'rcrri t h 0 d 0 nt-j n h~ �~� occurrPd, 

Somo nebrjc:: i~ nrPc::~~t j~ jst~~u~ Rr 0 ~. 

s~ct1on Just coronal 

232 





Card 36 Warm ~uttR nerc~a, mAx1llary left cusnid. 

lm~ersed jn dye for 48 hnurs. 

x-r~v~. 

SnPcimen JA ~oRt f ~lljn~ M- D Rnrl 3-L x-rqvs . 

NotP Rcces~orv c~nAl filled on B-L x-rRY. 

2J4 



c:p,rrr,,n, "' - TOOTH No. 
Number Voids 

of Dye in Separation From Debris Accessory Accessory Dye Penetration Individual 
Section Penetrat ion G_P. Dentin-GP Interface in Canals Canals Canals Fill ed accessorv canals Pho tograoh 

1 V 
2 

3 

4 

5 V v 
6 

7 
, 

8 

9 

10 

11 

12 

13 

14 

15 a.--
16 

17 
J 

18 

19 

20 



)6-Sec 

3~-15 

, 

Soec1men 36 sectioned. No dye oen~trAtion. 

Snocjmon 16 ~0 ct1on 1. An i cAl secti on shows 

co~olete ohturqtion wit~ ~1tt~ o~rcha. 

Soecj~en 3~ ~0 ct1cn 15. Note t otal c~nal 

soac~ is o~ckPd f 1 1 of gutta uercha. 

2)6 





Card 37 

17 Pr~ XR 

37 Po~t X5! 

Warm gutta percha, mqxill ary left centrRl 

jncisor. Dve immer~ion 48 hours . 

• 

Snecim~n 37 or~ oo~r~tive 3-L Rn~ M- D 

x-r~ys. 

S0~c im 0 n 17 oost fil l 1n~ M- u Rrut 8- L x-rqvs . 

Note void At quicAl ~nrl . SARler COMOOSes 

totql fj 11.1-r;rr At t "!i �~� nn · nt. 

2J8 



SPFn rv, rnt ntn ~7 TOOTH No. 
u_ 

Number Voids 
of Dye in Separat ion From Debris Accessory Accessory Dye Penetr ati on I ndividual 

Sec tion Penetrat ion G. P. Dentin-GP In terface in Canals Canals Canals Fill ed accessory canals Photograph 

1 

2 V 
3 

4 

5 

6 

7 v 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



' . 

· .. 

, 

17-s~c So~cim~n 37 sectioned, No guttR oerchR cRn be 
. 

~een jn sectjon 1. No leak~~e has occurr~d. 

1.7-2 ~1ttA nercn~ totRll v 

17-? 

\ 

240 





·~ 

. , 

CA.rd 38 

1R Post XR 

D1ffus1on, mRxillqry ri ~ht centrRl incisor. 

Plqcpn tn dv~ r~r 4R h~, r ~ . 

x-rt:l vs. 

SnPcj~Pn 18 ~o~t fil l i~q 9-L An1 M- 0 x-r~vs. 

Cqn~.1 ~"(j t s J1J~t SV)ort o-r r0dino-r~nnj �~� A. ' 1PX. 
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SPFr.H;FN Nn �~�~� TOOTH No. 
JJ 

Number Voids 
of Dye in Separ ation From Debri s Accessory Accessory Dye Penetr ation I ndi vidual 

Sec tion Penet r at i on G. P. Dentin-GP In terf ace in Canal s Canals Canals Filled accessorv canal s Photograph 

1 

2 V 
3 

4 V 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 v--
17 

18 

19 

20 -



J8- Sec Snecimen JR s~ctioned. No leaka~e occurred. 

38-2 Sn~cimen 18 sectjon 2. Gutt~ nercha ros1n has 

sealed ao1cal area from dve nenetr0 tion. 

18-LL , 

t '11 rr1 o �~� r o () t . Gnttq percha r 0 jn clln9.:'s w0 ll tf1 
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-. 

_, 

C!=3 rn 40 Dif~usion, rnRnd1hular rivht ~t~~R.l inc1~or . 
. 

Immersed in dve for 48 hours. 

40 Pro VQ - ... �~� .. _- L x - r-:i, ~ . 

0 - L V-1"~\TC:::, 



"'"'"' r-11,i'· ,.., ,.,~ uD 1 nnfH r.0 , 2/ 
Number \'old• 

or Dye 1n Separetlon Froa Debrie Acceeeory Acceeaory Dye r enetratlc,n lna1v1oual 
Section Penetration G F-. Dent1n- GP Interface 1n Canah Cena la Cenah rilled acceeaorv ca, sle PhotoQrllDh 

1 V 
2 V a,.( JM'Ll ... 
) 

4 V . 
5 

6 

7 

8 

9 

10 

11 V 
12 

1) 

14 

15 

16 

17 

18 

19 

20 . 

t.wn 



40-Sec 

40-2 ( 1 onx) 

40-1 t 

, . 

Soecimen 40 sectioned. Minimal leAkage in 

sections 1-2. Note in section 5 there is on~ 

c~nRl, in section 6 two CAnRls, And in s~ction 

2 two c~nRl~. 

• 
dv~ cnv~rjnv t~o c~lornn~rc~q ~t t~o r n0t ~n~ . 

~nQcimPn 40 section 11. 

2h8 





, 

42 Pre XR 

jn dvo f'nr lJ.R '1n11r~. 

2 "1..,, b V d 'I O SO l 1l t j O n • 

Suecimen 42 ur~ o~PrRtlvA M-0 x-rav • 

., 

2 50 



c;p<"r",'"'° ~I n L/.1- TOOTH No. 1.I 
Number Voids 

of Dye in Separation From Debris Accessory Accessory Dye Penetration Individual 
Section Penetr ation G. P. Dentin-GP Interface in Canals Canals Canals Fill ed accessory canals Fhotograph 

1 y 

2 V V ""'" 
,,..... 

3 V v-
4 V 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 v-
18 v- I 

19 .....--
20 



,. 

, 

-' 

42 Po~t XR Sn~cim0 n 42 oo~t fjll1n~ B-L Rnd M- D x-rAv. 

42-Sec 

sections 1-4. 

froM th~ dl?'ntjnAl WRll 1n ~0 ct1ons l?-19 • 

• 

. h2-2 Noto O !P ry 0 n~tr::=tt1()Y1 , 

252 . 





Card 4) Diffusion, max111Ary right c~ntral incisor. 

PlRced in dve for 48 hours. 

Nntp 

Sn~ci T'l Pn LJ,~ nre onQr~t1 V 0 M- . x-r ., ,r . 

' 
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SPFr TNj, OI Nn TOOTH No. JJ 
Number Voids 

of Dye in Separation From Debris Accessory Accessory Dye Penet ration In dividual 
Section Penetra t ion G. P. Dentin- GP Interface in Canals Canals Canals Filled accessory canals Photograph 

1 

2 

3 

4 

5 

6 

7 

El 

9 

10 v V V V v-
11 V 

12 

13 

14 

15 

16 

17 

l il 

19 

20 V V 



43 Post XR 

' . 

Soecimen 43 nost fillin~ 8-L and M-D x-rRys. 

Note thqt th~ RCC~ssorv cqn.t=il to thP buccAl 

surf~ce does not qooear to bP filled. ln 

int~~ ~n1cql t~1rd. 

~~PntAtinn nf ~utt~ nerc~~ to root �c�~�~�~�1� 

snAce. 

,, 
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4)-1 o Soecimen 43 s~ct~on 10. Not~ the exc~llent adaptRt!on 

of the gutta oercha to the main canal. The acces~ory 

canal is sealed with rosin. The CAnal did not ap~ear 

t lj ') Q f' .:, 1 l I') ,, r ,·~ '1 i I'") - )" - �~� I ..t :" �~�~� 1 ... 
y ':) • 
• • • • 

vAt in roq]jtv it 1~ c~Molet~lv s~aled. 

41-11 T~is sPct~on i ~ .Srnm coronal 

visi11le. 
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Pl~c~d in dv0 for 48 ho~rs. 

2 ~0 



C:pC-rH,;.ni nln t.t '-I TOOTH No. �~� 
Number Voids 

of Dye in Separation From Debris Accessory Accessory Dye Penetration Individual 
Section Penetration G. P. Dentin-GP Interface in Canals Canals Canals Filled accessorv canals Photograph 

1 

2 

3 V 

4 

5 V 
6 

7 

8 

9 

10 V 
11 V 

12 v-
13 v- < 

14 V 
15 ....... V" 
16 v-
17 ......... 
18 ..... 
19 

20 



, 

.. 

4u Po~t xq 

44 s~c Snecimen 44 sect1nn~d. No dye �1�~�~�k�~�~�~�.� 

10-l?. 

262 





, 

44-3 . Snecimen 44 s~ction 3. No dye nenetrAtion . 

Snecim~n 4u ~ection 5. Totql obtur~t ion of 

f9'~ 1 1 • 

264 





Card 57 WA.rm Q":11tt.ct nercYlR:, rnnnd1 bul'=lr r1rr"1t fi r~t 

p1~qc0 d :!n dyo for LJ.R hour~ . 
�~� 

57 Pr0 X~ 

Note tho "flow·" or thP c:=t.nA.l 1 n tY1~ ~ - L f1 l"'l . 
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!,pF r.T ['if"I\I ~In ~1 TOOTH No. 717 
Number Voids 

of Dye in Separation From Debr is Accessory Accessory Dye Penetrati on I ndividual 
Sec t i on Penetra t ion G.P. Dentin-GP Interface in Canal s Canals Canal s Fill ed accessorv canals Fhotograph 

1 V V V v 
2 V V V V 
3 v-
4 

5 

6 

7 

El 

9 

10 

11 

12 

13 

14 

15 

16 

17 

lfl 

19 

20 



57-Sec So~cirnen 57 sectioned. Small sMount of dv~ leak 

du~ tn oqrt1Ally filled Acce~sorv cAnql , 

57-t 

',?-2 Note �t�~�~� snql l accessor v 

C~n~l Rnrl the j nf l 'JX of (t V~ to t"°l 0 

noY'f' "l .q . 

268 





~a.con( 

SR Pr~ XR Sneci men 58 ore ooerAt1 ve M- 1) .ctnct. -L x-rnvs. 

Note hynercementosis nnd the bifid c~nal. 

270 



c;pc-rn;n, Oln 
_r;-g 

TOOTH No. s7 
Number Voids 

of Dye i n Separation From Debris Accessory Accessor y Dye Penetration I ndividual 
Section Penetr at ion G. P. Dentin-GP Interf ace i n Canal s Canal s Canal s Fi lled accessorv canals F'ho tograph 

1 V 
2 v V y ....-
3 v V 

4 v 
5 

6 �~� 

7 

$ 

9 

10 

11 ........ 

12 

13 

14 

1 5 

16 

17 

18 

19 

20 



58-Sec Suecirnen 58 ~ectio~Pd. Some dye leakA.~e occurrPd 

('OMO "1 t 1 lrr, 

1 ~., .r �~� rr p . . ' 
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.58-6 

4. H~re CRn~l~ nr~ well filled with ~utt~ o rch~. 

58-11 Sp~ci~en 58 sActi~n 11. Good section to show tnree 

demensional filling ·-with warm gutta 0°rc~~ . • +-.'. () . p 





RESULTS OF MAIN EXPERIMENT 
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2 . The ~b111tv of each t.Pchniau t o oroduce �~� three 

' • •"I 4 I- ' 1 .-.. ,.., ' ":> 1 ; +- ,, "'I r- t- .-., "'\ r n f"'l 1 

\ 1 l 

"" . 
- - 'T r r., •"') Vt I":) I") 

0 r ·· 1 1 --n _, , n ,-. n <""' , .. "" v. ,, r- .- ·,"',., 

0 '" I'"\ f ) • "' o c; . .., o "'1 r o 1 ,., .. ,'), i 

,, 0 " i '1" 0 ) " 

- "' 

"" "' +- ,... - ,.... '"'l �~� ..... .,... �~� '"' )"' -:) ~ · ,.:i. ... - �~� ) - -. . . 

:. ..... .. ..... 

f' i 1 1 i n Q' t,.f q c:: 11 �~� o r, r n rl o t: o r ni n p t In o ') 1 l q 1 �~� r, ;r O f' t- �~� o o ""' r !:l 1 �~� o -, 1 

} .,. •"" l JY ""'r r, 0 ' ., 0 
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II, CAPABlLJTv 0? T~rlE~ D1MENS10~AL FlLLl~G (NO VOlDS) 

h· ~ ~ 0 ct· on 

j .c: "Voj ci s j '! G0
", tli) .c: 1 c: Fl 111) snorn<>r <::1 nc0 j 11 ri><i 1 j t, oo 

~ -· 111 ~--- . . 

n ri +- · .. or- ,,r" l"" C'"' ,.., 
i 

sc~nn1n~ microscoue, Tlie technique in ef~ect uroduced w~~t 

this l 0 vel 

The djffusion tPchniqu~ uroduced a total three dimensional 

f1111n~ 1n 55% of the specimens viewed undi>r t~e ~1c~oc:c00~. 

j I T - . �~� : l,, ·1 •• ) hf :;, .:::;, ' \ ~.,, . .... �~� . .. . - I -;, 
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1 f' .q n v :=; h r 1 n k ,::i rr �~� '1 q rl o c c 11 r r P.cl. 1 '1 t '1 P. r o o t c .q n "l l f i 1 l j n El:' "l t 

senaration of the gu~ta oercha-rosin root canal fillings was 

observed in 72i of ti,~ cases fil led, A chart 11st1n~ the 

l 1! • THOR O UG �~� N G.:S S 1 N CL �~� \ N l NG ·r :-f �~� CA t\u\L 

+- o .. •" > .: l . I o 
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SP~t1"'n 
T\T, }'TI l-.. P,.. 

l 

2 

1 

5 

6 

7 

R 

q 

l () 

1 1 

1 ') 

1 �~� 

1 LJ. 

1 �~� 

1 t;. 

1 ? 

18 

19 

20 

----
0 . 5rrim 

1.0mm 

1 • 'lm!""l 

2 . 0niTT? 

2.5mm 

'3. OP1m 

h ~n,n, • 

... 
- ' fl~- ... ..,, 

R ~rn..,, . -
C).0111m 

a c;n,rn . -
10. 0mm 

Dv 0 Vr,j ·4 �~� 
~i-1 J,i" I ~t 1 1<1 V ·1 } 

l >GP- .ff}~ lJ<.rP- ~if;P 

55-19 b 

h5-J9i 

?A-A% 

2?-6 �~� 

16-o~i 

11 -0 '".6 

'l-o,i 

n .~ - n -1.. 

{) - ('\ -l 

n _n .. ; 

('\ _ f'I ' 

0 - ()-~ 

0-0j 

2 90 

11- 0:'6 

11-0% 

1 �~� - 0 ; 

',-0 -~ 

0-0{ 

11 - 0 ·t 

1 6-o ·;, 

"-n -i 

_ () . 

n- ('\ / 

"-n ,. 

0-0'"i 

0 - 0 --~ 

SPno �~� ..... +-j nn 
~t 1r 1 j j 
ur: 9 - .,r~ µ 

0 - 0,i 

0-0~ I 

'l-Oi -
0 - 5:l 

O-o; 
0- 0i 

0- 0 4 

1 - c; �~� 

1 _ (\ I 

11 - (' ., 

5-0;~ 

l) or-,rj �~� 

h • ·1 1! 
nr-p_ ~1 .:P 

11 - 0 �~� 

11-6"' 

16-0 ;6 

0-0~ , 

0 - 0.6 

0 - 0 b I 

11 - () ~ 

1 1 - " t, 

() _ () ~, .. 

() - f". I 

0-0"& 
' 

0 - 0~ 



TY'\ 0 a gljtv of 
' V'I t �~� o f'; 1 1 od . , 

TherP W':!r~ num':!rous A.oicRl r-"lm1f'ic.<1t1ons th.qt w~re not visihle 

�~� Pr, t ; I"'\ n C' , -n:i or +- i.-i o ,.., ; �~� r n c:::: c O Y) o r o ,.... o .q 1. c:::: n 

c::::t. 1 1-'lv . 

'1 I""\ -,.,, ':l ., 1 ' ,.T ; ,.. • '- 1 0 -+- I""\ t- ~, 0 • • t 
- • J O )1f"I I""\ , �~� rt �~� • C:::: 

""'O r-.: f"\~ ~nt-"' . . ,.., ,.. , ,°"",....I"'\ ~ lo"' .; .,..,.,. - .. - .... 

the radiogranh b1t se':!n under microscooic eyq~ ~qt}o~ w
0
r~ q 'sQ 

incl nri. Prt j n 

rp I"') 0 ,..._ 0 t ,r O }'• 0 )'11 '1'1 0 r () C 



SOPCirr,P.1'1~ wj .. h qCCQ~~<"'~ r Cqnq1 c::: 

OnP. sn~cjm~n, on f1l 1i n~, reveAled 

hQl~w 
• 

WGP 

�~� q n t::> 1 c::.- �~� Y1 l"'\ l"' o n n Q Y' l.:l t. i "r Q y - r-.:> V 

�~� q Y,,:) l �~� f' i I 1 0 -l l"'\ (') �~� t- () ""'0 r �~� t. • 'tr O Y - }"' r:t T 

a ~, .,., 

l1 () t 1T i r:::: j r"l 1 o O n V - Y' "1 V 

11 i 

5; SOP.Cim~n~ wj th fj lJ. 0 d A 1~CPS~orv 

1 on .,~ 50 -4 
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Ir. 

t ": 0 ~ -C C O �~� c:; f') !' V C '1 n Cl l �~� f �~� l_ 1 ° rl 11 ,. o ':l C �~� +: o C "' r i ') l J o .. 

f' rl 'I~ 
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DISCUSSION 
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i n t: n f j ,, 0 n �~� rt- �~� . 

Of thP, sn~cimens tP,stP,d, 45% of th0 d1ffusion CRses 

�~� , t-. .. 

h l f"'\"" 1r • ,, •1 �~� "' "' . . 

2 t< 5 

1 Q ~ l< Q - . 

0 TQ, 
1 

- . , .,..."" 
' 

.... 
,· J 0-lJ ro ~ 

1n tri o 

c::: 

.. ,; o 



, 

. 
rl~Q~r1r, rlro~~ ;~ t~o nor o~~o-o~. . t 1 . ~IT!~ 

At 1 c;m~ t h p - . 

0. 5!!ll"l level. 

ecY1njnuP 

l t �~� h () 11 l rl h O r O g 1 1 orl r \.-i '";J t-

r 0,..., f)'Tr 0 

C n rn l'11 ° t o 1 ,, • 
11 i., o 2 A 

1
~ f' 1 rr, 1 r o w n 11 1 rl b o q t r 1 1 o f' j rr 11 �~� o _ -f t �~� o r o 

i 

le~~ tJi.qn 28%. It sriould be nntPrt thPJt n 

rt!:!.t no d 2 ff s 1 o n 

t'1~ A'1ove fq_cts. 

under th'?. A.dv~rsj tv or· havj n 

wjth and broken were sealed Rt a hj~her l~vel . 
Dye D43net rA.t1 nn 

djd not oro~rea~ f 0 verjs~lv uo t~e ~ntir0 len~th of t1~ r oo 

c q n q 1. q �~� j t:: TAT,; , 1 1 ri h q v P j n q �~� j 11 P- 1 ° co n o t O c V) Y1 i n u P • 
1 t 1 �~� 
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1T 

. 

ohv1ous th<it som~t~1"li:t m1st bP li:tck1n11; 1n th':! an1cRl 2.0mm of 

w~rm ~utt~ o~rch~ qnrt in t~Q ~01c~1 1.5mm of chloronercha rosin 

The ORCkjn~ and soreAdjn~ orocess es 

us~d bv both t~chnjqu~s to condense th~ root canal fi L1n~s 

usually ~ooroRch th~s~ l~vels to w1th1n 2-Jmm. Wherever tne 

ni:tc~1"li:t or snr~Rdln~ effort w~s anol1ed no le<ikR~e occurred • 

mnr~ Rp1c~llv j~ ~n ~ffort to condP,ns~ �t�~�~� Mqt~r1A l s ~or~ 

0 r O r-r j I 11 Y1 P.' • 

- . C A ? '\ q -, T J J '"f I ,/ 0 ;:;, l~ J ..Jt;'~.., )-:;j',1 ~-, j \. ·, Q•l !J. l- ;_., f } I ·, ,( T . . ' . . . �~� .. .. , ... 

] n q l_ 1 t Y) "=> S �~� Ct .; r") Y'I �~� V i O ,.,. 0 rl 

-: "". 
0 V ~rt �~� C �~� l_ C �~� r 1 ° Y1 c-- '1 T: �~� O '1 "; r O C .::)d l ~· 0 • 

p ("\ ·"' r. i • 
-I """' • - - • 

0 .. . . . . 
(1 0 C' ' .~. ~' -.. ... , . . .. .. -

scnn~. 
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This 1ntent1onAl 

l<ick nf' n11mn1 np; (nurm1 nlT ~d•rnts ti,.,. JTutt'1 n°rcn::i to t'1e wAl ls 

r �~� C"' 11 t i "! o- ; YJ q ,, 0 1 ,, • 
n~.' t �~� o 

ono.rA~nr qt this ooint or~cludes the lse of suffjc1ent 

1 l -· - . 

bv thR.t t~chni'1U 0 • A defj~qte level of th0 

; �~� .. 

,_,,- +- ,, l"\0 ~ ~ 1°' "'1 



n n -t- t,,, t=> " n q C !.r h ,::, �~� lr , J n " li l"' n �~� ori , J r o c '°" 1 1 l . �~� o "" �~� i :'11 , c r-i , t c- o �~� n,.., P 

S~rj~~A~
0 i~ tho h Ptq - AlnhA t r ~nsition st~~o Of ~ lttq ~orch~ -

WA.~ exc~eded. Or jt is quitP, nossible �t�~�~� oqcK1ng of th~ 

of n;11t t'"" ~ 0 rcr.R h 1t r At., Pr A.s chlor o- oerc~a. The cnloro-

'1 Y) ; ..-.. n () •.r 

IV. DEBRl S 
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? () ,...,1 
• 

i nt r, t ') 0 r nnt 

1t sho tld b~ noted 

tof" h n" f'1 1J o 
• 

f'l }~ rt 

•of o r rorl () i "1 t:v, o (I j f' f' 11~ -. r) n 

' Th 
O 

d j f' f' 11 �~� 1 () n t ° C "1 n i n 1 ° -~ t- r 1 '! 0 �~� t O I{" "'" r t '1 ° C "' n R 1 q q 

j Y'IC"t--r11n,0Y'lt-r:it-. r')Yl ') f' t- n o 

'"' y, 1 ' . 

c~nr:ll 

... 
'°' ,- "fF i t- t 

' ' ' +- "" o ' •' ,., 1 l r ,.. 
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or1f~ce or th~ w~lls of t he coronql one t~jrd of t h~ c ~n8l . 

V. ACCESSORY CA ~~:\.L8 

Pro non Ants of th~ dj f fusj on technique b ~ 1 j ev~ 20,{ of 

visi bly fjlled accessory CA.nals on x-rRy ,{1 27)(129) Pro­

oonents of t'1e v~rt1cA.l cond8nsat:jon of t-J,qrm g;uttA. o8rChA. 

techni1ue b~l1 ~ve rr1 ost t 0 ~t'1 h:=tve RCCes sor v c.qnals Rnd hav ~ 

hR.V '7 de..,,onstr~bl ,, fj 1 l'=d acc~ssor r cnna ~s . ( 6 ) ( 1 J2) . 

lt '"'l tst b~ 1.i~d ~r s t ood t :1,.t t ,iis stnd y jncl udes 

f 0 c t ors q lso nr ob~bl v ~f f 0 ct t he results q1ven. 

1 s no s tonorti n .o; bon~ A. vict. Der ~ odont i urr1 surround: n.c; t Y1~ 

b~comP.s qui t e "! -"! SV ;:ind s~co11dl v "' nv ~CC"!ssor y can·=ll s not SP.en on 

t'1~ rRdjograuhs but seen 1lndP.r microsconic examinA. ti on wer ~ 

i~cluded jn t'1e study. 

It is jnterestin~ t hA.t 48% of t he t e?.t h or eoA.r~d f or t ~is 

s t n.dv 1--ia.d vj s1bl0 qcc~Rsor v cqnals on t ~e pr '= OlJ~r '=l.tive 

That is to S"Y 4J . 20j6 of t ¥1e teetb 

tr~"lt"!d jn thJs study hqd de~onstr~bl y filled ~ccessorv canal s . 

,... ,.... ,,... rr i , .,.. f' r f"\ •-
- l • - 1_ • _ ..J. • 
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r O C" 11 l + ·~ ., ,J • I 'Ii 

V O f !'1 C C O f; :., 0 ,... 1/ 

noth~r 

qcc~ssorv CRnRl ~nto th 0 f trc~tion. 

Ab O 11 t 1 ') ~1, of t 1,.,. 0 c j 1,.,. d r 1 n t ] ,, �~�~�e� m~n~ ri~ ~cces~Q_v CRn~ �~� o 

r .; 1 1 0 .., ........ 'r r- I.,, p �~� .; �~� f' , J ,... ; "' '),j r "' f"\ I,.,. Y' .. .., , 0 "•" 0 ,... �~� - . 
. l 1 "") �~� , .. �~� +- ' .... .. ,...., ~· ""'I O ,,... ("' 0 -

( ,., ri ,t ' 
'.'l l "' n o 

• I "" 

,., .; t- '"' i.' o l""' l""' r, o l"l l o Y' '""'I n 

- ,, ·~ - ::: n ... 

O"/ t n t? 1 IP , 

Some qu9stlon mi ~ht arise as to why lOfa of the Accessor y 

cqnRls v1si~le on t~e oreoo~r~tlve rqdjo~r ao~s were not fill~d . -

hv either tecJ.-injql.le, 
T~e most logjcal r e8son i s to assume t hat 

thes9 q6n°Rsory canRls were not cleR~ed of the tissue oresent 

J.. t "•/ • I .. �~� -1 0 •,n,, ' ..... ..., .. _ .. ·-

292 



bv GrFJv and Schlld~r(l1J) that more aoic~l rsMifications ~nd 

accessor, canals WFJre routinely debrided of t issue in tne 

m1.tl t 1 ol e "l.oooj ntrnFJnt cqse as como"l.red to the single visit case. 

Thl s W':iS due to tl1e reoe:1.ted ':!X 'Josure of t '1e tissue to the 

Obviously the sodium hyoochlorite and the 20~ sulphuric acid 

did not hnv':l adequate tiqe in this exoerirnent to di~est all 

debris from all canals due to th':! design of t f1e stwl.v . 

11I. Seu.ctrg.~ 1 on (Addendum ) 

Disc,isslon of this sectjon <i.nd tne rFJs·1lts led to tne 

rout i n".l j n th FJ "Dack l-:>B ~k to II oroc"!d ·1r e of c; 1e wci r m �~� .it t a '1erc'1'1 

t �~� C h :1 i () lJ I? • 
ln t":lis stu,iy- S'!'.'tll 2-1"1 , "! , sFJctions of ,rntt·. o~rC '1'1 

1·1':! re he'l t eel in t 1 FJ .fl '--lMe ., mt 'Jl ac ~J t n t :1e ·i '3 o t ns of t :1 e c ·=rn"ll 

~rt joinin~ t"1e nnicRl nlu~ of ~ut t q n~rc ha . 

The senHr ation 

1 J- 1 0 �~� .L 1.-. ':) l"' Cl '"" 1 'l ._ - f' ') �~� ' · ·,:::, ~ ..,., ='" 1 t t 8 .-. c.-1 • .., '. �~� C' 
- I. J • l - .> l . - . - . �~� . \.J .... - ~· 

1o'·' ~v'=r th -= r outi ne " o~ct< 

b<Jck 
1

m
11 

procedure for the ,,,arm i:,;utt<=> :iercha techni"ue would 

nroh<il-;ilv s'low 1-ess S"'D'tr<cttion s i ·1c<:> the i:;utta oerc'1a i s 

hA.ndled di ff~rentl ,, than al-:>ove by most :mdodo!1ti sts using the 

techni qu.8 . 
The orooFJr oroced1.ire 1 s as follo "1.s I After the aoi ~al 

nlu~ has be':ln delivered, q section of gutta oercha 4- 6m.m. long 

l <: "> elected to fj t the t<tpered canal and is ·1laced cold . A 

i c- O i �~� .=i, l ; · S fr n i'1 t · :.> 
- - - J ._ V • "'J \.,_,_• • _., J.. 

•' l · r·.:: .-J'-lI·~ 1 ' �~� • \.J ....., ,.,,,._ " .._,. . • r • ... u 
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Add1t1onal n1eces .qre A.dded 1n th0 same m'1nne!'.' 1f n<iC"lSSA.ry to 

comnl~te �t�~�~� nroc~dure . 

It i·rould b~ ::>rou"lr qt t:11 s noi !'lt to state th<it t11e gre
0
1t -

est orobn.ble vuri-=ihle 1n the study :·ias the operr;itor. .Iavine 

been trqj ned �~� n t '1c tv'1r"J i:;utt11. ·1erch.<>. t "lc:1ni q ue cli n1 cqlly and 

not having been formally schooled in tne diffusion tecnn1que, 

t'1e resnlts obviously "light tend to shed sor.1e disfavor on the 

d"1ffus1on t8chnique. rhjs was not an~ is not th ~ int~nt of 

thjs nauer. It is the opinion of th~ author that '"lotn tecnniques 

qr~ q u1 t "! r;ie c "l '"Jt -'"l01 e cl 1 'lj cal 1 .r A. c; is shown ':J.v t ne 1 r nany y ""'.rs 

of succ~ss. 

t ec '1 nj q 'le Man 'I ::fro c <>d 'l rP. .s 5 n t '1at t ec !1nj 'l 'l '.) w~re oro b"'tbl.Y 

n.ri.ul t~r:=l .ten h ··r t'1~ .'11it~or 1 �~� th~ 0 .ves of t:--iose :1ost fa - i lin.r 

qnd cana·,18 r·.rit~ th~ nrocei 11res. 

mA.de to fol low th8 t~c'1niqu8 g.s d~scr.: iJ'=d in tne 11 te1·ature 

revj ~r.,. 
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1, The USP. or m0 thylP.n~ bl 1e in R 2~ A .ueous elution to 

determine the aoical seal of root canal fillin ~ materials 

1s oracticAble, 

2. r;utti=t nerchq can hP. cut with A rot!'lry sectioning saw 

J. It ann~ars thAt th0 DAckin~ of the warm guttA oerchq tPch-

. 
ho oxtonnPrl mnro ~n1Cgllv �~�~� qn �~�f�~ �n �~�~� ,., c () n<i o'1 c:: o t ', o 

s~ould solv~ �t�~�~� nrohlP~ . 



Q • 'fl~ 0 l"" ""' �~� ..; ...-, 1 r: O "'1 ; 'Y'I t Y"l '::) ~j i f' f' • C- i I) Yl t, ,... (' 1"\ Y'I i , l r.> f' i 1 l C' �~� �~� , ..., r () V i l"'I'\ ':> t o 1 

2 n ·~ n f' t •n O ,q (' r. 0 �~� �~� n �~� '' ('. q l'1 ..... 1 C: f' .; 1 1 ofi h' t Y) ,.., t- t: 0 �~� f1 n 1 fl l l O • 

er l o "1 r '- • I V .: r · ,., I 1 7!:I - . . - .. . : 0 ?1 n. �~� l, ., 0 C: Q 

on x-rq ,, . 
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