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ABSTRACT 

. 
Three hu'ndred and thirty upper lateraJ inciso-rs were sectioned . 

and exam~~~d for craze lines or cracks resulting from the ins~rtion of a 
" screw post. .0 'pos,t systems we).~pMed: the Dentatus screw post and, 

the Kurer crown saver. 

A pr~cision torque wrench was used in the expe~iment to measure -- , , the torques applied to the roots while inserting each of the posts. 
... . 

Every tooth was sectioned at three different levels. The sec-
~ '~ 

t~ons were"microscopically examined under ultraviolet light'using a fluo-
"'.... f " 

rescent pen~trati ng dye. (Rho~~mine 6G) ta record the occurence of craze t? 
1 i nes. 

are made: 

1) 

2) 

- ~ 

Based OIT the findings of this study. the followjng conclusions 

. , 
... li '" 

Dentinal crazing or'mtcrosc~pic fracture can be observ~dfa~' a 
! , 

function of the torque applied with the Dentàtus screw'post 
J 

~and the Kurer crown saver system in roots that do not demonstrate 

fracture when exami~e~ with trye naked eye. 

There lS a considerably higher probabjlity of dentinal crazing 

wit~ the Dentatus screw post system th an with~Kurer 'érown 
, , J 

.... A 

3) The probaQiiity of dentinal crazing at torques of 6 ozf in or 

less i's extremely small if not negiigible with the Dentatus sys-, ' 

. ~ 

tem. The, torque requlred to seat Dentatus posts ranges ,from 4 

to 6 ozf inr 
" 

, 
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,The-probability of dent,nal crazing at torques of 8 ozf in or 
1 

léss is extremely'small if !'lot neg'ligible with the Kurer erown 
• 

saver system. TheAtarque required ta eut the threads with , . 
1 

~ Kurer tap i5'8 ozf in if the tap is not cleaned periodical1y 
'/ \-

during tapping, and of 6 o~f in i~it is. 
- . 

Bath systems are relatively safe when care is exercised. The' 

dentist must determine for each càse whether the additional re-, , 

tentian 'pr.ovided by a ~screw post ~ystem justifies the risk of" 

possible' root ·fr~ct~re. 
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~ ,RESI,JME 

Trois cent ,trente incisives latêr~les supêrieures ont été sec-
l\ ' 

tionnêès e.t examinêesyour'la détection des H,~nes de fractures rê,sultant, 

de l'insertion 'des IIscrew P9sts"'. Deux Sy~tê~~S de pivots sont comp~rês 
dans cette étude: Les IIpivots Dentatus" et les IIKur:er crown saver". 

'l 
Une façon prêcis~ a été utilisée dans l'expérience pour mesurer , 

, les tqrsions appliquées aux racines durant 1 'i~tion de chacun des pivots. 

,Chaque dent a été, sectionnée-a trois niveaux différents. 'Les ,. ' 

sections obtenues ont été examinées mi croscopiquement en moyen des ,rayons . /' 

ultravi9l,ets tout en utilisan.t la teinture~ fluorescente pénétrante 
, 1 -,1 (Rh6dàmine 6G) pour enregistrer 'les lignes de fractures. 

~ 

En se basant sur les rê's.ultats de cette étude, les conclusions 

suivantes ont été faites: 

.. 

/ 

2) 

. 
3) 

Les fractures dentinales ou fractures microscopiques pouvaient 
r ./, , 

~tre observées ,comme fonction de la torsion appliquée avec le 

"D.entatus scre\'( post ll et le système IIKurer crown saver" dans " p , 

les cas où les racines n'ont pas démontré une fracture quand 

elles ont été examinées a l'oeil nu. 

La probabilité de fracture dentin~le ~vec le système "D~nj-s 

screw post" a été considérablement plus élevée qu'avec )'sys-

tème -~'Kurer -crown saver ll
• (~ 

La probabilité de fracture dentinale a une torsion de 6 once~/ 
/' 

force/pouce ou moins est 'beaucoup moin's grande ou nêgli'gÎble 
.. 

ave~ 1 e sys t~me "Dentfltus". La tors i on' requi se pour adapte'~ 

le pivot "Dentatus ll est quelque part entre 4 et 6 onces/force/ 

pouce. 
, 1 
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La,~~itê de f~actur~ dent'inale sous une torsion de 8 
! l, .. :.. 1 

,onces/f~rce/pouçe ou moins èst excessiyement petite ou nêgli-
" 

gible avec ,le systême "Kurer crown saver", La torsion requ,ise 
_, ~ Il \ 

"\ 

pour tailler le filetag'e avec les forets "Kurer-:" est 8 onces/ 
• -

force/po~ce si .1 a fore~' n r es t pas péri od; que~ nettoyée du- ," 

rant l'e taillage, et de 6 onces/force/pouce si elle l'e~t. _ 
,/ 

Les deu)Ç systèmes sont relativement sans danger si 'le taillage: 
• • 6 

. ' ("" ", 

est fa; t avec précaution, : Le dent; ste doi t détermher pour cha-

que cas' si l,a ret~nt;on addjt;onnelle atteint~ ,pàr le "screw 
/ . 

j)ost" Justifie le',risque de la fracture de la racine. 
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1 N.TRODUCT ION 

. ~ 

The restoration of pulpless teeth requires the clinician to 
') 

carry out èar'eful preopèrative planniRg and to follow exacting clinical 
G ~ , 

proçedure~ in order to achieve adequate retentio~o$-·the restoration and 
.. n'" 

to provide the maximum protection for the remaining tobth structure. 

Healey wrote: "The remaining éoronal·portion of the treated "il 
pulpless tooth quite apparentl~ is more brittle or fragile than when it 

1 1 
contained a vital pulp." This observation is often attributed to decreased .. 

1-

moi sture content. 

The'alleged brittleness of pulpless teeth has ne ver been sub-.. 
stantiated., A study conduèted by Stanfprd, Weigel, Paffenbarger ~nd 

2, " 
Sweeney, showed that the modulus of .elasticity, proportional limit a'nd 

strength were similar for vital and pulpless teeth. Helfer, Melnik and 

Schilder3 demonstrated however thatO there w~s 9% les~ moisture in the c~]-
:--

cified tissues of pulpless teeth than in those of vital teeth. 

The endodonti ca.l1y treated tooth has been rei nforced traditi on-' 

ally with an intracoronal post for these reasons. Numerous materials and 
, 

techniques ,have been described in the literature. Until 'recegtly, the cast 

gold post and core was considered the un;versal res~oration of choice. 
1 

The post. and core provides sup~ort and retention for the coronal 

restoration, and its shape and length are so designed to prevent root r 

fracture.
4 

\ 
\ 

'- 1 

The cemented cast gold post possesses the \fol Jowing disadvan-

... tages: 

( 
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1) .... ,Its constructi,OO is time consuming. Two appointments----are 
i '. 

~ecessary before the final foundation coping is cemented 

into the' root c~na 1. 

2) It provid~s less t~an maximum r~t~ntion. The post is taper~ 
,. 

and smooth. It~iiS:~~t~s ret~ntive as a serrated pàral1el 
r~!~'1 5. ) * 

si ded pas t or a th readed p-os t. 

3) lt is expensive. The technique is both demanding for the 

i dentist and the patient. Materials and laboratory' costs are 

hi gh. ./ 

an ever-increasing utilization of other 
• 

techniques oJ constr foundations for endodont;cally tre~ted teeth. 
. . 

Prefabricated ~ins, posts and wires cemented and40r threaded into the root 

canal provide excellent retentibn-and'support for core foundations. 

The p~efabricated posts are avai~ble in a variety of -shapes 

and'design,s. These àre tapered and smooth, pa,rallel and serrated, barbed 

and threaded. The threaded posts are divided into two systems: 

1) Self"7tpreading. These posts gain rete'ntion ~ithin the canal 

by cutting grooves. The most commonly used, types are: 

Dentatus, F.K.G., ~adix-Anchor and Anthogyr. 
( -~ 

2) The Kurer crown saver system. "These paral1el sided posts are 

scr~wed in~o a thread created in the root canal by a machined 

. / ' tap. 

The threaded post systems have gained great popularity b~cause , 
of ferta i ".-6l5vicnls' advantages: 

" Théy are more 'retentive than"conventional tapered or parallel 

posts. 

• 

/ 

; 

.. 

• 
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2) w Thèy aJ;e simple to use. 
,~ / 

3) 

4) 

5) 

Their le~gths and diameters provide clinical ~ersatility. 

They require reduced ç,hair time for th,p~cedure. 
They care ~expensiB~' (, 

Noth,~ithstanding the ad~é!~tage~ of these systems; there is sorne 

controversy regarding their use. Standlee, Caputo, Col1ard and Pol1ack
6 

stated that tapered screw posts tend to exhibit a wedging effect whieh ' 

cuncentrates the st"ress in the cor~nal porti~n of the denti n. These severe,,! 
~ ~ 

stresse~ i'n de'ntin' can pr,.f!dispose to root fracture. They established alsoj 
'{1 " . . .. 

th~t tappi ng 'proéedures can cause den"i nal crazing un1 ess done slowlY'and 

càrefu11y, and in function these dowel cores localize stress ~round threads 
1 

and. the corona'l interface. 

Most of the studies dealing with screw posts in the 1iterature 

'refer to their retentive properties and stress distribution. calder6n-Durne~ 
conducted an investigation to determine the torque required to insert 

Id" 
threaded posts into the root canal and compared it with that required to 

n 

fracture the root. 
~ 

There e,Xists however, no experimenta1 evidence to substantiate 

the presence of dentinal crazing produced during placement of screw posts, 

but there have been sé'yeral studies reported employing s(:!lf-thre~ded Pi~~~ 
f 

It i s.. the purpose Of thi s investigation to e~al uate the proba-
~ ~ 

, 

bility of dentinal crazing as a functio~ of the torque applied with two 
-

different" types of ,collll1only used screw posts. Thi s i ~ accomplished by mi cro-

séopic examination of sections of the roots while employing a fluorescent 

• 1 dye technique. 

/ -. 

. / 

1· 
1 
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REVIEW OF LrTERATURE 

ROLE OF ENDODONTICS IN RESTORATIVE DENTISTRY 

Methods of utilizing the pulp chamber and pulp canals for re-. ~ 

tention in the restor:ation of mutilated pu1p1ess teeth as well as the' rein­
" ~ 

forcement of weakened endodontica11y treated teeth have existed in dentistry 

for over 100 years. Richmond in~roduced a post-crown ~echnique for endo-
, _ 0 

don,tically treated teeth in 1870. The Davis post-crown system and other 

post-cro~n techniques were developed subsequently.10 

Endodontic therapy tOday is preserving many hopeless1y dete.rio-

ratec:t' tee th . However, with i t the number of operati 'le procedures has 

increased en~usly to permit the utilization of these teeth as useful 

components of the masticatory system. Before recomnending endodontic . 
therapy to the patient, the dentist must inake a thorough evaluation of 'the 

tooth and the, masticatory system to enable him to form an accurate diagnosis . 

.-' The following considerati.ons must be included: 

1) Is the tooth strategica11y importaht ? 

2) Is the tooth treatab·le ? . 
3) 1 s the tooth res torabl e ? 

4) What is the status of ,the periodontal tissues? 

Blairll suggested the use of e1ective endodontics to achieve a 
, . , 

more desirab,l e crown-root ratio, a narrower occlusal table, adequate--

embrasure space, improved direction of the vertical force of mastication, 

parallelism with other abutments and reestab1ishment of the occ1usal
t
p1ane. 

Elective endodontics is performed a1so'in teeth with furcation involvement 

which may require hemisection and root amputation or hemisection' and'reassembly. 
Î 

" 

" 

~ \:~r: ~ 
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Bender. Sel tzer, and sal,tanoffi~~~tabl ished fi ~e criteri ~ to 

ju~e success o~ endodonti c th~rapy: 
, , ' 

1) abserce of pain or ,swe11in§ 

2) di sappearance- of fi s tu1 a 

3) no 10ss of funct; on 

4) no evidence of further tissue destruction 

5} radi ograph ; c ev; dence of the e,l i mi na ted or arres ted 

area of r~refaction after si x ,months to two years. 

Nicholls 13 suggested a two year ~eriod of obsërvation to deter­

mine success of endodontic therapy: Rosen4 stated that the success lof endo­

dontics was the absence of an apical pitho10gic condition and the presence 

of an intact lamina dura. 
o 

, 

Baraban14êlaimed that adequate apical sealing of the root canal 

and the abs en ce of pe ri api ca 1 pathos i S over a peri od of ime and a good 

assessment of the qlla1ity and qualîtity of,its periodonta'l support were 

conducive ta suèc~SSful endodontic therapy: Schilder15 presented the 

fo lldwi ng tri ad for succes~ful endodontï c therapy: 

1) IComp.lete cleaning and shaping of the canals . " 

/, 

2) Complete sterilization of ~he canals 

,3) Campl et"e three-dimens i onal obturati on of the root 

If the tissue around an endodontically'""'treated 'tooth fails ta 
_, 16 

heal and becomes asymptomatic. it requires reevaluation. Stewart 

suggested that re-treatment, peri~pical curettage" root resection and a 

retrograde restoration, hemisection or extraction should be considered. 

• 
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THE PULPLESS ENDODONTI CALLY TREATËD TOOTH 

~ 1 

The sucçessful completion of the endodontics phase of treat-
" 

ment, fo110wed by the restorative phas~, name1y the restoration of form, 

. function, appearance and long term·protectio~. ef th~ remaining toot~ 
1 ." 

structure, is .a mandatory requisite of any restoration. There 1s a general 

impres~on that pulpless ~eeth are more brittle or fragile than teeth with 
." /' 1,4,14,17-19 _ 4, • 

vlta~ pulps. Rosen stated that pulp~ess teeth have a nu,,!ber 

of èommon characteristics: 

1) They are brittle. Seing deprived ~f a central blood supp1y, 

the dentin becomes desiccated and inelastiGi. 

f 2) They possess 1 ittl e or no corona.1 tooth structure". The 

acc~s~s ope~ng for root cana l trea tment extends _ us ua lly 

to the only intact surface, leav1ng the crown undermined. 

3) They possess lowered resistance against detay and no longer 

ffI have the faculty of detection of a developing lêsion through 

pain. 

4) Th~y have lost the ability to form secondary or reparative 

denti n. 

The reduced e1asticity of a pulpléSS tooth may be explained in 
3 

part, by a 10ss of moisture content. In 1972, Helfer, Melnik and SChilder, 
r 

demonstrated that there was 9% 1es's moisture in the calcified tissues of 

non-vital teeth as compared with the calcified tissues of vital teeth, .. 
although no œmonstrab1e qual itative change in the bound water was found • 

. Endodontically treated teeth, could be more fragile because of 

the reduced amount of remaining dentin. Consequently, they are high1y 
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suscèptibl~,to' bath horizontal'and,vert:ical 'fracture. Biomechanical pre,;-' 
" 1 

aration- weakerfs the tooth .. Sound enamel and dentin are remove~, for conven-

ience to prov1de visibi;ity for locating the canal access for shaping its 
1 ,4,20-22 - , 

ô;pical one third. . Calcified or obliterated canals are often found in , ' 

previous1y, restored teeth. In such cases che1ating agents are used as an aid 

to ; nstr-U{11entation 1 whi ch may flirther decrease the strength of the residual 
< , 21,22 

preparation (EDTA 10 to 15%), leaving the root canal wal1s smoother but 

with a Usugared" appearance. 
23,24 

Whilst guttapercha is the material of choice for obturat;;n, 

techniques employ-ing f1aring of the coronal .one-third of the ~a al can further' 
21,22,25 . , 

weaken the tooth. Furthermore, ta avoid root fracture, èa - should be 
, ' 

taken not to use excessive forcè in ~the condensation of guttapercha or in, the 
26 

. fitting.of an oversized silver cone. The canal filling material adds little 

'or fla strength to the tooth in repladng this lost tooth structure. 

Sorne clinicians accept the placement of a Class 1 restoration 

/' in t'eeth tha~ require nothing more than occlusal access and that possess 
27 

sufficient structure aftèr completion of endodontic therapy. 

-17' d' l Frank in 1959 said that where the marginal ri ge lS no onger , , ' 

intact, the ·buccal and the lingual cusps should be capped or 'tied together 

to give the coronal portion of the t~th a chain' of continuous strength. 
~ 1,14.28-30' . 

Most authors ' agree with the shoelng of the cusps as ~he minimal , 

consideration ta protect the tooth from vertical fracture. The onlay should 

always be of the reverse bevèl type to provtde protectio~ and to enhance 

resistance form. The reverse bevel alone 1s inadequate in man,y situati~ns. 

Extension of the 2storation in il.n apical. direction is recol1lTlended ta provide 
1 30 •• 

a retentive brace round the cusps. A three-quarter crown. a full gold 

crown or a veneer crown may be indicated,based on, the amount and the condition 

" 
~ '1 1", 

,~- ,,-- , i 
, t 

j' 
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,of the remainin~ too,th. structure. These restorations req,uire greater 

'removal of todth. structu're,leaving the tooth weaker and susceptib,le ta .. 
horizontal fractune. -, 

, , 

Sorne .verti c-a 1 support i s reconm~nded for tee,t~ in wh i ch the 
31,32 

remaining dentinal walls a~e'thin,to protect against horizontal fr.acture • 
• J 

Posts and pins provide vertical support ,for the restoration. lt is con": 

.ceded, however, that posts and pins 'perform a major role in providing 
1 

retention rather than protection against horizontal fracture. . ' 

The use of pins, to retain filling material in restoring 

to their original morpho1ogy or as a foundation for crowns is a widely 
1 

used clinica1 procedure. A! prese,nt, there is a cho-ice of three types 

of pins: cemented pin'S, friction-lock pins and threaded pins (thread-, 

ma~e-sys tem). ' 
31 

In 1~51'Markley reported, "where extreme 10ss of tooth 

structure makes dentin locks inadequate 0.025 threided iridio-pla~inum 
wire pins cemented into hales provided excellent supplementary retention". 

After th~ introduction of cellJente~ pins, the friction-lock 
. *, 

type and ~he thread-mate-sys tem (TMS) were developed. 
1 

** The friction-lock system is based on a tight fit of the 
• , 1 . 

/ pin in the hole ("a 0.022 inch pin ;s placed into .a channel prepared with 
l , 

a 0.021 inch dri 11). 

~ 

* Wha1edent, New York, N.Y. 
** Unitek. Monrovia, California. 
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The self-thr,eading pin system utilizes pins that are threaded 

i nto unders i zed channel s : 

TMS Minim 

0.031 inch pin 1 0.02.1 inch dri 11 

0.024 inch pin 1 0.021 inch drill , 

•. -3) TMS Minikin 0.021 inch.pin·, 0.017 inch drill 
, 5 

~ Moffa, Razzano,-and DOY1,e reporte\he results O'f_--d study/ 

on retention of these'three types of pins placed in dentin. They showed 

that the cemented pins' were the least retentive. The friction-locked 
( 

pins were two:ta three times as retentive as the cemented pins. The . "./' ' 

self-threading pins were five ta six times as retentive as the cemented 

pins. They alsa·reported'an increase in retenti on of the cemented and 

self-threading pins within the dentin with an increase in the diameter 

,of the pin. With in(!reased pin length 9,reater retention was' nQted for 
,''1Ifr 

a 11 types of pi ns . 
33 

Courtade said that a 2 IJITI pin hei ght above the dentin pro-. , 

vides the maximum retention for the ama19am res'toration. He, reconmended 

that the selected area for pin placement should be r nm fram the dento-
1 

" enamel junction and at least l lTIll from the pulp. He also recolllljended' 

the use of one pin for each mi ssing cusp. 
, "34" li ' 

Lorey, Embrell and Myers found that the retention of ce-

me.nted castings increased as, the di ameter and the 1 ength of the pins 

were increasedi also the retention increased when threaded' pins were 
, -\ 

used instead of smooth cylindrical pins. A similar study was done by 
. 35 

Mof~a and Phillips. They established th~t: 
/ 

.. 
/' 

/ 

ri 
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,. , 1)' Threaded wrought pi ns were more, retenti ve than' smooth 

cast pins, providing the pin length exceeded 1 mm. 
1 

" 
2) There was a direct relationship between both pin 

1 ength and retention t and pin numl?er and retention". 
, , , 

3) The 0.75 mm diameter pin (larger diameter) had the 

greatest retenti en for al1 combinations of pin 

~ engths and nunbers, 

N b d P ., 36 d t d 0, t' t'o. h' h' ew urg an ,amelJer con uc e an lnves 19a 10n ln w 1C 

different pest and core systems were subjected to tensile, shear, and . 
-

torque forces and their abiliti~s to resist such forces were measured. 

They stated that: 

., 

A post and core made of composite Qre~in-alone is the 

least retentive • . 
The ,retentien of compos ite res in core by four threaded 

1 

pi ns compares favorab ly witfi Qther accepted techniques. 
1 \\ ( 

A round post retaining a composite r"~s;n cor-e used ~in 

conjunction with threaded pins increases ,~he ab1lity ---1 

ta re.si st disp 1 acement . 
• A composite, resin core used with threaded pins and/or 

cemented posts in the root canal was a reHable 

method. 

EFFECTS OF PIN PLACEMENT 
i, 

The fracture of both dentin and enamel takès place )a10ng' 
Q 

planes determined by the distribution of s.tresses rather than by the 

\ 
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37 38 
structure of the materials. Kasloff, Swartz and Phillips reported 

cracking and crazing of hard dental tissues induced by moderate and high 

speed cutting ,instruments. 
~ ~ 

. The adverse effect of. the use of pins in restor:ative dentist-

ry has been investi gated hy -severa 1 groups. Trabert, Caputo, Coll ard and 
39 _ 

Standlee' studied the internal stresses and possible da~age to the dent;n 

and pul p produc~d by retenti ve pins. 
, ' 9 ~ 

Standlee; Collard and Caputo investigated dentinal defècts 

caus ed by retenti ve pi ns, us i ng' a fl uôres cent dye, to trace the cracks 

and craze lines. ~Their study showed that cracks and craze lines, do occur 
... q , 

in dentin with the placement of friction-lock and self-threading pins. ! 

They also concluded that dentinal failures catJsed by pin placement may .~ 
.. .;, 

be the source of future enamel or pulpal involvement. They postulated 
il ' -

thpt the ap'plication of repeated masticatory forces oh the restoration-

pin-dentjn system could result in the propagation and widening of thèse 

cracks. 

A photoelastic study later performed by Standlee, Cap.uto and, 
40 ~ ~ 

Collard showed that high s4ress concentrations (and possible fracture) 

resul ted fram the placem,!!nt of fri cti,on~ lock or self-threading 'pins \ _ 
\ 

More evidence to support the belief that retentive pin prace- , 
, 8 

dures induce èraze lines was presented by Dilts, Welk, Laswell and George. 

The use of fluorescent dye'showed a definît~raz;ng during pin hole 

preparation and pin placement. 
41 

Pameijer and Stallard studied jhe retentive pin procedure 

using a scan~ing electron microscope with a rep1ica technique designed 

1 1 

- 1 
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to avoid specimen preparatio-n artif~cts, They foùnd no 'evidence of crazing' 

~using this technique in vacuo. The authors éoncl uded that it would be ~ 
~ 

\ 

an oversimplification 'to ~tate that pins never cause crazhig of tooth 

structure. 

Kai Chu Chan and Svare42 compared the dentinal c~azin'g abil-
, ' 

ity of retention pins and '!1achinistts taps, They fôund tha.t 54% of the 

retenti on pins produced dentinal crazing which corroborates the results 

Of Dilts et.al.,a whereas only 20% of the taps prodllced c'razlng. 
l ' , 

'Sec{luse of this crazing, great care is )ndicated when pins 

are pl aced in non-,vi tal teeth, as they ultimately may cause fracture of 

the dent1n. Rosen 43 reconrnend{ the pre-tapping of pin-holes wi th a 
,* (.t ' 

Whaledent part E threader before inserting thread-mate-system pins in'to 

dentin that appears brittle. The tapping procedure does temporarily 
1 

/' 

stress"the dentin but the pin ultimately seats passively, ' 
• ~ ~ • _" > ~ ..... t; ... " ~ :Il" ~ • ..:; ... " 1" 

The length of time_ the tooth .has be~n non-vital should be a 

factor when the use of pins i s bei n9 consi dered.' With ti me, the denti n 

becomes less elastic. Thi's ;ncreases the possibility of initiation of ' 

fr-acture lines as a result of the placement of pins which relyon the 
1 

compression of'the dentin for retention. , 
The u~e of cemented pi ns' el imi nates the dependence on the 

_ /" 8,9 
dentin for retention and rarely causes a fracture line in the dentirî. 

5 
but their retentive properties are lower. 

-
The frictiori-loc'ked pins rely on the elasticity of the dentin 

~ 

for retèntion,_ They are only twice ~s,retentive as the cemented pins 

~ 1 5 
and' are contr:aindicated in nort--vital teeth . 

. 
* Whaladent lnt, New York. N.Y .• 10001 

/' 

, 1 
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The self-threading pins utilize the elasticit10f the dentin 

, for retention. Their superior retenti ve ~roperties io dentin and re­
storative materials often,permits a shallower placement. It 15 possible 

1 

to achieve sorne retention with a depth~ of l nm. However. depths of 

1 .;5 to 2 mm arè c?mnàn ly used and recommended. 

Càution must be exercised as most authors agree that there .. 

i s a tendency fa r stres ses to deve 1 op a t the i nterfacé' between the re-
44 

storation and dentine Disparities between the skil1s of different oper-, 
1 If 

ators can represent a major' source of compl ication. 

Pi,n retained cores or foundation.s for non-vital tee th are 
indicated in the following situatio,ns: / 

1) In teet~ with fine, short" divergent or tortuous 

, cànals; 

2) T"eeth ,with ca~cified canals. 

3) Teeth with ~inadequately ob'turated canals that demonstrate 
,/ 

no patholàgy"in which re-treatment is deemed unfeasible 

or too ri sky. 

4) Wher~ sev,ere fracture of a tooth /prevents isolation for 
'.. ,1 ' 

proper root canal therapy without first constructing a' .. 

foundation. .. 

5) Where an e~ng post ~ann~.t 'or should not be removed 

because of the risk of root fracture. 

The tooth should have some remaining coronal dent;n 'to provide 
4 

~ space for~ the retentiv~ pins and support for the foundation. If not, 

gingivop 1 asty and/or osteoplas ty pr9cedures may be i ndi,cated. 
, ... 
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45 
Markley has de5C~~. ::. :eChn~·qu. for re. tori ng los t tooth . '. 

" 

structure of pul'pless teeth by the' cementation 'of non-pa\allel pins into 

dentin and condensation of amalgam within a matrix about them. He stated 

that, lia weak, broken down tooth or root,'ringed with 4 to 8.';'in~'·and 
_ ru 

restored with amalgam, is str~ngthened and splinted against possible 

spl,itting. Thus, it is far s~ronger th an the familiar dowel and cop)ng 

casti n9 which actually tends to spl i t the root". Courtade refers ta that 
, ( ,46 

technique as "restori ng last dentin'! 
47 

Roberts dèscri bed a s imilar technique for non-vital poste-

ri or teeth. He recol1Jllended the buil ding up of foundations by pl acing / 
;r', 

Dentatus screw posts into the root canal or root canals and subsequent1y' 

finishing tpe restoration with ama1g?m. 
.. .... 
• 

The major drawback of amalgam i 5 that 24 hours are required 

to achieve high ,strength. This càn be partial1y overcome by the use of 

1:1 alloy to mercury ratio and the use of spherical alloys. 

The use of composite resin in place of amalgam for pin and 
19,22,48-51 48 

post foundati ons has been recornnendèd. Spalten descri bed a 

technique for fqundations usihg self-threâding pins for retention of the 
, "." ' 

compos ite res; n core. The technique requ; res no condensa ti on, and add-

itions may be made to the primory mix if necessary. After 5'minutes. the
l 

matrix is removed and th~ tooth is prepared for the veneer restoration. 

The advantages of compas ite res in are: 

• ease of manipul a tion ~ 
1 

,- strength comparable to that of ,tooth structure and 

amalgam 

if 
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fast set of the material 

final preparation in Qne sitting 

- ~he prepa rat ion can be eut eas i ly wi thout a s 1 urry of 
52 ' 

debris. . 
if the final restoratioh binds during in'sert,on, the 

composite resin will show a definite mark 50 interferences 

are easi"ly reduced. 
48 " 

36' \\ 
In an investigation conducted by Newburg and Pamefjer wher~\)' 

-\ ' _ r~ 

differert post and core ~ystems were sU~jeeted to ten,Sile: shear and 1 
torque. forces. they eoncluded that: Il The procedure in which composite 

l , ' 

resins are used, to restore the coronal portion of pulpless teeth, with 

threaded pins and/or cemented posts in the foot cahal, ;s reliable ll
• 

" 49 
~andwerlen and Berry described ,a technique using T.M.S. 

, 

pins for retention of the resin. The resin was injected ~ith a disposable-

tip syringe i'lto the prepared posthole and finally around the threadect 

pins. This technique reduced ~he possibi1ity of entrapping air. A 

cellulOi~crow")fo'rm filled with composite w~s plac~d over the i\njected 

material and al~ to set. Few cTinicians concur with their resul,ts. 

Baraban descri bed a technique' fqr the f~brication of an inme-

* * diate compos i te-resi n core retained by Para-post -, and/or T .M.S. pi n (s). , 

l, There are fou~ basic slteps in, th; s technique: 

1) Reinforce the root by'means ofda post 'in single-rooted p 

te,eth. 

* Whaledent" International , New Yo~, N.Y. 10001 
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4) 

16 -

Provide retenti on for the composite-resin core by means of 
-

the threaded post and T.M.S. pins where possible. 

Condens e the compos ; te- res in over the. root face us i ng an 

annealed copper band about the circumference of the gingival 

portidn of the root. 

Shape the set composite-resin to that of the desired crown 

preparation. 
"" 

This basic technique is applicable also to multi-rooted teeth~ 

An aluminum shell crown can be used in lieu of the copper ban9 to simplify 
~ 52 

the procedure. 
19 

SteeleO described a reinforced composite-resin foundation for 

endodontically treated teeth. He used a tapered serrated stainless steel 

wire which'was spot welded ta form a cross which fitted loosely, into the 

root canal. The sequence of" this technique is as follows: 

-~- ' 

1) The bar of the cross rested in notches on the mesial and 
A 

distal dentinal walls which acted as stops. 

2) " The dowel space, was filled with an opaque composite-resin. 

3) The metal cross was inserted into the dowel space while the 

composite was still flui~. 

4) A crown form previously adapted was inserted and wedged on 

the_proximal surfaceS of t~e remaining tooth. One or more , 

holes were placed in the crown form to accomodate a syringe 

;\;\ tip. A second mi x_ of composite-res;n was injected filling 

the crown form. 

1 

• 1 " 1 

1 
r 
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5) After the resin polymerised,the>tooth was prepared. 
• 50 
Stahl and O'Neil described a technique where the composite-

* resin was used as dowel and core. They used~a Clev-Dent C-R syringe 
,..... 

to insert the composite-resin as far apically as possible into the prepared 
, ~\ 

canal. The back pressure forced the syringe out of the canal. While the 
0) p 

canal was filled by the dentist, the assistant loaded the core ~aterial 
" 

from t~e same mix into the previous}y prepared polycarbonate crown~ The 

loaded crown was joined to the dowel material. After allowing 8 minutes 

for the mate'rial to set, the crown was removed- and the core was ready for 

preparation. They claimed that this technique eliminated considerable time 

and expense for bath the dentist and-the patient. It required only one 
o 

visit for the patient. However, the value of composite-res;n functioning 

~ .... f j , 

alone as a post and core i5 questioned by' most investigators, becaus~of its ,~ 
~ 

poor tens;le strength and brittleness. 
21 

described a technique for the secondary Federick and Serene 

intention dowel cor~. They described a clinical 5i~uation in which a dowel 

and core was required for an endodontically tr~ated tooth having an existing, 

permanently cemented, porcelain-fused-to-metal crown. They used a 0.050 

inch stainless steel Para-post cemented in the dowel space. The dowel was 

reduced ta a level adequate to provi,de retention for the composite-resin. 
1 

The pulp chamber was filled with composite-resin to the external surface 

of the access opening in the crown. The composite-resin was requced and 

polished to be contiguous with the anatomy of the porcela;n-fused~to-metal 
\ 

crown. 

. ~ 

* Clev-Dent. Div. Cavitron Corp., Cleveland, Ohio. 

f, 
; , 
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Kahn, Fishman and Malone51 described a simplified method,for 

constructing a core fol1owing endodontic treatment. The "core form" 

was made of th;n, transparent polyethylene and was availablé"in different f 

sizes. The IIcore form" was trilJll1ed with scissors to fit closely around 

the gingival. third of an endodontically treated tooth. 
, 

After the cementation of thè metal dowel, a mix of composite-

res; n was app 1 i ed to the ; ns i de of ~he IIcore form ll
, around the dowe) and 

int~ the, undercuts in the pulp chamber. The core was placed in position 
~ ,; . 

~er the prepared crown allowin1 the composite to polymerize. The thin 

IIcore form ll was spl i t a'nd removed. [Taptred di amond stones were used to 
JJ7~ 

remove any 
i 

flash and to refine ~he preparation for full coverage. 

Henry and Bower
22 d~scribed different methods ta restore existing 

trown and bridge restoratioris tq normal function following pulp death. 

They recommended thàt for secondary intention post-core construction in 
1 ~ 

multi-rooted teeth either taper~d (Endowel) and/or cylindrical cemented 
1 

posts can be 'utilized (para-pos~). Ama1gam condens~m of the 

access openi~g was used to hold the posts together as a core matrix 
1 

material and was continuous' with the final restoration. 
, 1 

They suggested that in cases of uncertain endodontic prognosis 

the Para-post system was-temporarily placed by using a si'lieone rubber 
\ . 

. ** 
luting agent suc~ as Trial. { The opening was sealed with a cement until 

the prognosi;:"was clear. The! added that secondary intention root fil.led 

abutment teeth,left unsupported by a post system,had a high risk of fracture 

and had to be restored as saon as possible. 

* Unjtek, Moprovia, U.S.~. 
** Opotow Dental- Mfg. Co. Ige., New York, U.S.A. 
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54 
Kantor and ~ines c~nducted a comparltive study of re-

storative techniques for pulpless teeth. They claimed that when a, pulp­

less tooth with intact coronal dentin had undergone conservative endo-
" 

dontic therapy it required rein?orcement/before restoration. A Single 
5 

post cemented in-the root canal was the treatment of choice. 

They claimed that this procedure doubled the strength of the 
" 

tooth. They favored the gOld core ovsr the composite-resin or amalgam 

cores. The composite-resin cores were friable and had inadequate density. 

Nevertheless, they suggested the use of composite-resin cores in single 

~ restorations that were not likely to become abutments. 

Pin-retained amalgam cores and composite cores are relatively 

recent innovations and this undoubtedly accounts for the lack of research 

on them. Though their teosile strength does not compare with that af.cast 

gold they are adequate as Joundatï'on materials. 'The relatively poor 

te~sile strengths of both ~mai~am and composité-resin can be tolerated 
, '1 

when these materials are used ar core ,~terialS only. 

A major objective ôf the post core system is to derive reten-
~ 

tion from mutilated ~ndodontically treated teethi The prefabricated posts, 

commercially available when used in conjunction with "strategical1y placed 

pins,achieve this objective far better than tapered castings. The weak-
~ 

nesses in the composite-resin and amalgam core materials can be"compensated 

for fY proper tooth preparation. A shqylder prepared on sound tooth 

structure.provides the major resistance form for the subsequent crown 
" " . restoration. The bevel enhances the restoration and as well exerts a 

bracing action on,the root. The r~latively, poor tensile strength of the 

compo~ite-res1ns and amalgam core materials is therefore rarely chal1enged 
... 
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v 52 
during function àven when such teeth are used as abutments. 

1 
1 

1 

Thesè methods are gaining great popularity because of'their 

economy, ease of application and the subsequent r,eduction in chair time. 

SCREW POSTS AND MACHINED TAPPED POSTS 

Screw posts and machined tapped posts are capable of providing 
55,56 

more retention than commercial1y available cemented prefabricated posts. 
- 57 

Gerstein and Burnell stated that screw posts may fr~cture 

under masticatory stress. They a1so believed that the length of the post 

was di ffi cult to control and there was a danger of fract~rj ng the root by 
/' 26 . 58 ~ 0 

ovér~ealous threading. Perel and Muroff and Lau stated that screw posts 

were of questionab1e value because of the danger of cracking ~he root. 

Caputo and Stand1ee59 recommended that the screw post shou1d 

be just slight1y larger than the prepared canal. They a1so stated:· , ~ 

"Excessive force is to be· avoided when inserting the screw post. If binding 

is ~ntered while the post i~ being screwed ·to place it shou1d be removed 
-

and a sma11er post inserted or further preparation of the root canal 

comp 1 eted" . 
1 55 

In 1967, Kurer introduced a new system fer the retenti on 

of post crowns named the Kurer Anchor System. A threaded post is united to 

a head made of,soft-brass by the process of staking, a mèthod by which the 
• 

female portion in the he ad ;s made sma11er than the male portion of the 

shank. In order to prepare-- the root te recei ve the post,. the system provides: 

1) An engine reamer 

2) ·A root facer, that prepares the root face to receive the 

brass head of the post. 
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~) A tap, matching the reamer, used to cut the threads in 
" 

the prepared root canal, permitting the threaded post ta 

be screwed ta place. 
! 

1 The Kure~ system uses bath dentin elasticity and cement luting 

f 
l. 60 or retent10n. 

61 
Johnson, Schwartz and,Blackwell ,~that the screw post 

systems are only indicated if sorne coronal tooth structure remains. They 
- '. 1 _ 

are frequently used in conjunction with pins for added retention in an amal-

gam or composite-resin buildup. 
. 56 

Colley, Hampson and Lehman studiéd the retention of post 

crowns taking into consider~tion: 

a) 1 ength of dowel 

b) degree of taper 

c) surface roughne~s 

They faund that parallel-sided dowels were more retentive than' 
1 

tapered ones. Roughness of, or serrations an the surface of the post in-

creased axial retention. ~lso, increased length imp!oved retenti on for all 

dowels tested. Studies of cement film thickness along the surface of the 
. , 

dowels showed that preparing a root. canal with a ,reamer matched to a 

- standard-size dowel was preferable to prefabricating a ~owel from a wax 

pattern of the prepared root canal. 
f:- 6 ' 

Standlee, Caputo, Collard and. Pollack compared 'the stress dis-

tribution in three different types of endodohtic posts: smooth side tapered 

posts, smooth side' parallel posts and threaded posts. They ûsed the photo-
Ij 

elastic method of stress analysis. They established that the tapered posts 

demonstrated the least installation stresses. Constant digital pre~ure 
___ ,~ -0 

l' 
l' 
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1 1 , 



.... -----------.....--.,.........P..,.,... . ......,.,..., ~~~~~~~~~r_'" 

l 
f' 
1( 

~ 
~, 

\ 

l 
1 
! 

- i 

, , 

r t, 
1-

t 
i 

t 

~~* ~'ne'IPI .. n ..... 1.~~_tM4_,""_,Il"*_d f\ll"ll.~IJ""'_lfIlAi .... JMlI " __ .1 _h ____ · ___ •• ..t.II.t ___ _ 

c 

(-' \ 
1 

' 'Y 

- 22 -

1 

was required with parallel posts during cementation in order to stop the 

tendency to IIbounce ll
• High apical stresses were detectedti~h this type 

of post. 

The ,threaded'post presented some critical obstacles. The taps 
J ' . ' 

generated high stresses adjacent to the threads and at the apical seat.~ 

They suggested the withdrawal of the tap for cleaning debris after every , 

two turns,otherwise high stresses, cracking of specime~s and fracture of 
, 

the taps were observed. If the tap was 'used c6rrectly no significant' 

residual, 'stresses were detected.' The tapered posts exhibited a wedging \ 
/' 

effect and produced the hîgh~st shoulder stress concentrations. 
60 

Kurer, Combe and Grant conducted a study to asse,ss the axial 

retention of owels. Whalebone as chosen as a suitable mater1al to cement 

different typ s of dowe'ls (sta ard stai,nl ess steel dowel, sharp-edge~ 

, /' 

, They established that 'there w~s ,an increa~e in resistance to / 

axi al di splacement with increasi ng l,ength of the ~. Increasi ng the 

diameter of the dowel did not have a significant effect. They also observed 
/' 

tha,t, in general, there was a greater resistance to axial displacèmen,t for 

screw threaded dowels when compared with th€ other types. They'showeq that 

screw threadéd dowels were the least dependent on cement for axial retenti on. 
-The fact that a post is cemen~ed within the tooth structure does 

.{ 

not necessarily eliminate the possibility-~f corrosion. B~th ~ementum 
62 

and dentin of extracted teeth are permeable tq fluids, therefore'it ' ... 

is conceivable that fluid can' come into co~tàct with posts cemented within­

tooth roots. Hence, w~ere possible, gold alloys and heavy platinum metals 
'. 1 f 

are the materials of choice as a safeg!Jard against corros~on and the poss.i-

, , 
~ 1 
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63 
bility of root fracture due to corrosion. 

. 63 

post: 

Oerand advocated the fol1owing precautions when using a screw 

1) N~ver use screw posts which are discolored or show a defee­

tive surface. 

2) Do not grind or eut a screw po~~art to be plaeed 

in the root canal. . -
/ 

3) Do not leave the cement border in contact wjth saliva 

from One day to another. 

4) For important roots use posts of gold or noble alloys. 

MANUFACTURED POSTS 

o 

Manufactured posts ,arè widely used in many techniques to rein-
22,28,48,53,57-59,64,65 

force endodontical1y treated teeth. • There are 
1 

tapered manufactured posts that are standardized in 's,ize with endodontic 
, * 

fi 1 es and reamers (K~rr Endopos ts ). 

A secWrid type is the paral1el-sided posts which are usually 

supplied with drills of matcheq'size for preparation of the canal. These 

posts are made of four materials: gold, stainless steel, aluminum and 
.64 ,. , ** 

plastic (Whaledent's Para-post System ). 

The Kerr Endoposts are available in sizes of 70 to 140 in a 
57'" 

r~gular high-fusing gold platinum alloy. An Endopost of the same size as­
;.. 

the last file used ta prepare the èanal is fitted to the prepared depth. 
28 

This res-ults in close adaptation of the Endopost to the wal1s of the canal. Il 

After the post is seated" the core-;s then fabricated out of wax or self-

\ 
* Kerr Mfg. Co., Romulus, Mich. 
** Wha 1 edent Inc .. Brook lyn', N. Y . 

• 

" , ' 
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, r 

curin~ acrylic. The post and core are then sprued. invested and the core 
57 'is cast to the post. 

Th~ possibilities of root pe~foration,are minimized with this. 
/' 

technique because hand instruments are used to prepare the canal and to 
, • a 

remove the filling mâterial. The shape of the Endapost is similar to that 
,28,57 28 

of the prepared root canal.' These posts, acçord,ng to Kapsimalis, 
, 

provide the maximum amount of frictional resistance to displacem~nt without 

weakening the root. 

with 

Canals that are ovoid or square in cross section are best fitted 
. 4 

cast gold post and cores. 

system: 

• 

64 
Baraban stated the following advantages for the Para-post - ......... -

, " 

1) It affords a _standardized pr,ocedure for tbe fabrication 

of posts and cores • 

2) The range of th~ gauges of the Para-post dri,11.s from 0.036 

to 0.070 permits their use' in mO,st roots. 

3) The equipmént is advantageous for the direct techniqu~. 
0 

4) It may be used for temporary crowns. .. 
\ 

l', 

5) In selected cases the post and cote may be fabr~ated and 
... 
cemented in one visit. /' 

6) It may be used ta reinforce an endodonti ca lly treated taoth 

for which a cast core is not necessary. 
- 56 

Colley et al. stated that parallel-side~ posts have more re-

• tention than taperèd posts. They transmit axial forces in line with the , 

long axis of the tooth. Tapered'posts transmit'forces to the walls of the 
66 

raot canal and where the core does not fit closely to the root surface 
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. 67 
the wedging effec~ W~"l tend ta SPli'-t the root. 

Hanson a~ Caputo conducted ~ stud~ ta demonstrate the re-

tention of. a 'variety of prefabricated dowels with different types of 

cementing mediums. They concluded that the 0.06 inch ,diameter Para- / 
, . \. 

post exhibited the highest retention for al1 the cements-tested. 
61 

Johnson, Schwartz and Blackwell be1ieved that the chances 
l , . 

for root perforation were greater wi.th the use of the parallel-sided post 

since it does not conform to the natural shape of the canal. Also, with 

the use of the parallel-sided posts, the root becomes weaker because of 

the removal of more dentin. They established the following advantages 

of manufactured dowels over cast posts: 

1) The direct method can be used. 

2) No direct patterns or impressions of the canals are 

required. 

3) They permit fast, easy and accurate adaptation to,the 

canal. 

4) The manufactured dowels can be used with corn site-r~sin 

* " core (Adapt;c) and pins in a one visit techni 

5) Closer adaptation to the prepared canal 

thirlner layer of cement. 

6) Less t1me is involved in the technique and manufactured 

posts are cheaper-than'cast posts. 

* Johnson ~ Johnson, New Brun~wickt N.J. 

/ 

; 

/ = 
/ 

\ 

• 1 
1 



( 
1 • 

o 

(: , 

1 

~: ~ ........ _~_ •• ,;" "'P~.IJri.~dJ. MY"".' 1 ... ,I$:'-;t __ ~" •• Tt 

CAST POSTS 

Traditionally, the most common method used for restoring 
, 

'endodon~ically treated teeth lis by means of a cast post and core which is 
4 

cemented to place to form a foundation. Rosen referred to the post'and 

core' as an intracoronal crutch. He also describea the ëxtra coronal brace 

as a subgingival collar bf gold which extends as far as possible beyond 

the gingival seat of the core and completely surrounds the perimeter of 
1 

the cervical part of the tooth. It is an extension of the restored crown 

which by its hugging action prevents vertical shattering of the root.' 
26 

Perel and Muroff stôted that the post andocore should always 

be a separate entity from the crown because: 

.il) It is diffic,ult to obtain a positive seating of the post 

portion and a margfnal seal of the cast crown simultaneously. 
1 . , 

b) The crown retainer might have to be removed at sorne future 

time without disturbing the removal of the post. 1 

Ca.st posts provide protection from horizontal as well as vertical 

fracture. ~ Because their insertion and retention in the prepared canal is 

independent of dentiD elasticity, ~hey produce no lateral stress that can 
54 " 

crack or fracture the root if they have a positive seat. The greatest 

protection against vertic9l fracture ;s provided by the bracing action of 
4 

the crown rather than the design of the post an, çore. ;f 
Rosen 4· repQrted a direct method of making the wax pattern for 

o 

a single ,rooted tooth. He also described an indirect method of ob'taining 
~ 1 

the wax pattern for multi-roo~ed teeth when paràlleling of the posts was 

/ 

.. 
1/ 
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impossible because of the divergence of the roots. He s1;ated: "Posts for 
~ b 

mu1ti-rooted teeth need not be as long as for sing1e-rooted teetW. Posts 

and cores for teeth with divergent roots are constructed in two or three 
a 

sections. Thes'e are cemen~eét ; n pi ace i ndependertt1y an~ can, be united " 

with mortise joints or semi-~recision locks to provide additional strength". 
1 68 

Silv~rstein described a direct wax' up of a post-core for 

pu1pless teeth, where a temporary acrylic resin~érown is employed as a guide 

for makin~ the wax pattern. 
14 J 

Baraban described three methods ,for taking an impression 'for 

constructing post and cores: 

1) Copper band and compoynd. 

2) Co~per band and compound in combination with silicone or 

rubber base for the post impression. 

> 

He a1so de ribed a cast post and core technique with para11e1 

retentive pins for the recopstruction of mu1ti-rooted teet~. 
66 

Christy anô\Pipko described t~e fabrication of a dual-post 

veneer crown. They claimed that the procedure had many advantages over 
~ 0 

other techniques. They stated that the 1ength, diameter and type of 
o _ 

materia1 used in the dowe1'post all affect its retention and streng,th. 

The longer and wider the post 1s, th~ greater will be its strength and 

retention . 

. ,Certain authors advocate a post 1erigth equa1 ~o one half the.... 
14 ',~ 

1ength of the remaining root. Other~ advocate a post length equ~l to the 
- 4, 17 , 18,20,30,69. 

occ1uso-gingiva1 height of the fina,1 restoration. Q 

. 66 70 
Still,others advocate a 1ength of two thirds of the remainlng root. ' 

\ 
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The fourth group advocates a length equal to three quarters or more of the 

rema;n;ng, root length but lea'Vi'ng 3 rrm of intact f.illing from the apex.~9 . .. . 
Still another conc'ept is that the dowel .length should extend to one half', 

26 
-the 'length of the root contained in bone. 

-Standlee and associates
6 

studied the stress distibution from 

endodontic posts and concluded that stress concentration decreased with 
71 

increased /post length., According to Weine; short posts can actually 

increasi the possibility of root fracture where'~s 'the long post distrib-
1 / 
/ 

utes th~ stress throughout the root that it cont~cts which is well~~;ur-

rounded, by bonè. Short, wi de pos ts can be more conduc; ve to root frac~ 
1 

o 

ture' because of the amount of root structure removed to accomodate the post 
Il 

and the 1 a cl< or bone ,surroundi ng any of the prepared porti on of the tooth. 
72 , 1. Johnson reported that,although both 1ength and diamet~r 

signiftcantly affect the retenti on of a dowel post, shape JS the most 
/ ' . 

important variable in dowel post design. He found th~t an fncrease in 
, . 

length or diameter ~roduced an inerease in retention in the range of 3P% ta 

43%, but that a change'in shape'from tapered to parallel-sided serrated­

dowel post resulted in an ;ncreas'ed retention of 4.5 times. 

C 11 ~ d . 55 - d h . h f . 0 ey an aSSoclates reporte t at serrat10ns on t e sur ace 

of the post increase the retention of the post. 
o 70 , 

Mondelli, Piecina and Berbert deseribed a techniq~e by which 

an acr.ylic resin pattern was us·ed to constru'ct a cast dowel and core. 

Fjrst, the dowel portion of the acrylic resin cylinder was adjusted t~ fit 

the canal. The base of the core_was .made by addiÎlg acrylic res,;-n by the 
1 • 

flow method. Finally, ta insure a complete coping, excess acrylic res;n , -.:, . 

• ~- ... ,... -'" • ...... , ...... _--............. t.l 
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/ 

was aqded to the foundation. Wax was used to fill the voids between the' 

. acrylic dowel and the wal,ls of f' canal. They a1so descri,bed an.indirect 

method to cdnstruct the post ~nd cores. 
20 ' 

Rosenberg and Antonoff described a similar method for the 
. * 

fabrication of a post ,and core. They employed Duralay with the br~~b tech-

nique .for the impression of the root canal-, A previously prepared plastic 
, :J!. 1 . 

sprue.was introduced into the canal and after one minute the plastic sprue 

was'removed from the canal with the Dur,alay adhering to it. 

Kahn and ~o-workers51 described a procedure to construct'a 
o _ 

gold post core. A plastic "core form" was adapted to the root after the 

Endowel was pla~ed in the root canal and' cut short of occlusion. The 

"core form" was filled w;th inlay wax and placed over the dowel and rema;n-
. , 

der of the crown". Another alternative was to use Duralay in the "core 
C ... ' ~ 

form" instead of wax. They cl,a;med that no"impressions and casts'"were-

/necessary. The only laboratory work necessary was ta sprue, invest, burn 

out and cas 1:... 

Lister73 described another approach for a tooth with large 

cana'ls, but divergent roots,fabricating a dowe1 post for on~ canal. The 
- ~ post-was lubri,cated and lnserted, into the tooth or die and a second dowel 

post core built up ,around this original post. ,The original post was reinoved f 

léaving a pathway for insertion through the core. The core and remaining 
1 

~ 1 
. , 

post were cast in one piece. ,The post~core was cemented first and the 
, 

-' s~cond post was cementéd through the opening jn the core. 

* Re l i ance D~nta 1 Mfg. Co. 1 Ch i cago, Ill,. 
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Nd one design will suffi ce in every case in the restoration of 

endodontically treated teeth. A parallel, serrated, cemented device in a 
, 

precisely matcbed chqnnel has the ideal combination of characteristics. 

When tooth morphology or heavy function requires increased retention,this 

may be-.achieved by increasing post length,. diameter or by utilizing the 

resilience of dentine 

However, the dentist must be aware that the price for more re-
59 

tention is the incr~asing risk of damaged tooth structure." 
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MATERIALS AND METHODS 

Selection of the posts 

The most commonly used screw post systelT)s are: 

1) Self-threading posts. Su ch a§: 

- Dentatus 

- F .K.G. . .. ' 
.r_ 

- Radix-Anchor 

- Anthogyr 

2) Posts requiring a pre-tapped thread: 

- Kurer crown saver 
* Dentatus Screw Post System: 

The Dentatus screw post (Fig. 1) is a versatile system. The 

posts are self-tapping and gold plated. They are made of a flexible 

brass-l ike a 11 oy. Twenty di fferent cambinations of thi cknesses and 1 engths 

are provided in a kit enabling the selection of'a screw p'ost that will fit • most root canals. 

To facilitate the final fit, ·the root canal is r-eamed to the , 
~ 0 

exact size of the appropriate s~rew post with a De~tatus reamer that cor-

responds ta the' si ze of the screw pos t. The ava'il Jb 1 e 1 engths of the 

matching reamers are 28 and 33 mm. 

The posts are supplied in six different diaméters. Only sizes' 

13 and 15 are supplied in extra long lengths. 

~ 
/ 

1 

/ 

* Weil Dental Supplies Ltd. Toronto, Canada. 

'0 
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17 

16 

15 

14 

13 
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The fo11bwing diameters of posts are available: 

Corresponding reamer number 

/ 
1 

2 

3 

4 

'5 

6 

Di ameters of pos tin mm 

1.05 

1.20 

,1 .35 

1.50 

1.65 

---r.-so 

. The 1 engths of the posts are: 

Short (S) 7.8 mm 

Med; um (M) - 9.3 mm 

Long ~(L) -'11.8 mm 
, 

Extra Long (X~) -'14.2 mm 
t.:f 

- , 

, , 

Fig. 1 Dentatus posta No. 16 and 15 bYith cO'l'!'esponding 
''l'eamezos and U1rench. . 

.. 
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Two types of keys are availab1e for insertion of the post. One / 

is a socket type/key and the other is a Phil1ips head screwdriver which 

is used for narrow access cavities. 

The versati1ity and ease of manipulation have made this system 

popu1ar in spite of the fact that no studies have been reported verifying 

the;r safety and effectiveness. 
* F.K.G. Screw Post System: 

This system is similar to the Dentatus system w;th two basic 

differences: 

a) The posts are 'fMde of sta; n1ess steel. 

b) The posts are sup.p1ied in 10 ~ifferent 1engths, but on1y ., 
one di ameter . 

\ 
For the preparation of the root canal to receive the post, 

** Peeso reamers are used. The No. 3 peeso reamer provides the exact matching 

diameter for all the posts. 

The lengths of FiK~G. posts are: 

60 - 6.50 mm 

060 - 7.50 mm 

61 - 8.25 mm 
, 

061 - g. Z5 mm 

62 -10.75 mm 

/ 

062 11.25 mm 

63 12 

063 - 13 

64-- 14 

064 - 15 

mm 

mm 

mm 

mm 

. 
l 

~ 

The ~ys tem comes wi th Phi 11 i ps type screwdri ver and a wren ch \ 
" \ 

fo'r the application of the posts in the root câna1, 

'. * Union Broach Co., Long Island CitYJ N.Y. 11101 

'** Idem. 

, / 

... 1 
j 
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* Radix-Anchor Screw Post System: 

34 -

" 

p 

• 
The'Radix-Anchor posts ~g. 2) are made of stainless steel. 

J 

They are cylindrical with thread fonning IIcutting barbs". These "cutting 

barbs'~ according to-- the manufacturer, reduce the danger ~of splitting the 

root. ~he barbs are confined to the coronal segment of the post where 

there ;s greater supportive bulk of tooth structure. There are four' ver­

tical groov.es in each post that permit the excess of cement and captive 

air to escape coronally duri ng sèal ing. 

- _ . ..,.. ---",.. ~-..... ~Ii""-"-' ~ 7~ ~7'-~"'-'"I"'; r"''''''- ~ ..... ,- .~... -:, - -, -";' ~- ~'----. ~ -'~ ~:r·~- J 

1 
! 

, 

1 

1 

._~--'-~';"":'':'''';~.;''';''~,';''''';';,",_: __ '':''.",:",-,,-__ .~_I.,< J 

Fig. 2 Radix-Anchor system inaZuding l'eamer., gauge" wl'ench and post. 

* Star Dentâl Mfg .. Co., In. _con~hohocken,~.A. 19428. 

o , 
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The Radix-Anchor posts are supplied-'in two sizes (No. 2 - sma1l 

, size and No. 3 - large size). The system 'is provided with matched reamers, 

gauges and wrenches. 

Size Diameter of post Diameter of poÙ Length of Diameter Height-

2 

3 

1 without barbs 

1.35 mm 

~ .60 mm 

inc1uding barbs 

1.65 mm 

1.90 mm 

post 

8 ,mm 

1011111 

of head 

3 mm 

4mm 

of head 

3.8 nvn 

5.0 mm 

A greater variety of diameters and lengths wou1d make this 

system far more versatile. 

* Anthogyr $crew Post System: 

These posts are a1so made of stain1ess steel and are very similar 
• 

to the F. K.G. system. The system does not provid~ a matehing reamer to 

prepare the root canal, making this procedure uncer:tain. 

___ ...... they are supplied in four different diameters: 

short 

. medium 

Extra thi,n 0.9 mm 

Thi n 

Medium 

Thiék 
. , 

1.1 mm 

1.3 mm 

1.5, mm 

The 1engths are as 'fol1ows: 

Extra thin post Thin post 

6mm 7mm 

8mm 9mm 

1. 

Medi um post 

/8 mm 

la mm 

long 10 mm 11 mm ·12 mm 

J 
, ' 

f 

* Mo-Dent, Montreal. Canada. 

Thick P?st 

9 mm 

11 mm 
, 

13 mm/ 
/ 

-f 
1 
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* Ku,rer Crown Sàver Ki t: ' 
. 

. This kit is similar ta the Kurer Anchorage system, b)Jt differs 

in that no heads arè ~upplied on the posts (Fig. 3). The crown saver 
1 

posts are available in two different thicknesses: TI 

i 

Post di ameter 

No. 0 Extra Small 

\ No. Sma 11 
,/ 

1 :68 ITIII 

" 

-

Fig. 3 1. Kul'el' Ol'own savel' system inoZuding recunel', tapJ post and wl'enah. 

Every kit comprises the following instruments: 

1)' An engine reamer: it 1s used- to final i ~e the pr'eparation 'of 

the root canal in arder to match its di ameter with that of the 

.. 

.tapping device. This instrument deepens the can~l ta the 

des; r 1 ~ngth. -
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A 

A tap: this instrument matches ~reamer and is used tc'fonn 

the Dthread in the canal. The th~ead' is . accompl ished by rotating 

the tap 3/4 'turn forilards and 3/4 turn backwards. 

A ~river: 

canal. 

it is used ta screw the post passivel'y' into the root , 

The most éommonly used screw posts, the Oentatus and the Kure'r., 

were selected for this investigation. 

Specimen selection, preparation and storage 

The lateral incisor was selected for.this study because it is 

a' narrow tooth and the pulp canal diameter is such that it could receive 
-
a 1.60 rrm diameter post without excessively widentng the post space. Nar-

row teêth were deliberate1y selected as they are more prone to fracture. 
A 

Three hundred and thirt~ teet~ with intact crowns were stored 

in a solution of water and zephiran chloride i'rrmediatelyafter the extrac-
-

tion ta prevent desiccation a_nd ta inhibit bacterial growth. The specimens 

were kept in the s()lution at all times during preparatiVe procedures. Large 

samples of teeth were needed to reduce the effect of variations in pulp 

chamber and pulp canal dimensions, degree of calcification and water 
r 

content. 

The teeth were randomly assigned to one of l~ test groups. 
/ 

" . 
The periodontal membrane was removed from each root using a No. 15 scalpel 

blade.' The coronal 'portion of the tooth .was then sévered with a diamond 

bur-using a spray of water. The cut was made perpendicular to the long 
\ 

. axi s of the tooth aj: a 1 eve 1 of '1.5 lJI1I corona 1 to the cemento-ename 1 junc-

tion. The pulp was then removed with broaches. 
\ 
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Each tooth was painted nOW with a surface crack detection dye 
* (Dector), to ens ure th a t no crack was present'/i n the root pr i or to co~-

! 

ducting the experiment. The following steps were undertaken accordin~ to, 
) 

the dye manufacturers i ns.truct ions: 
Il 

1) The tooth was dried with a b1ast of air. 
- ,-

2) The surface of the. root was coated with dye using a cotton pellet. 
,> 

3) The dye was allowed to remain on the tooth for two minutes .. 

4) The dye was wiped'/from the surface of the root with dry cotton. 

A blue 1ine became visible on the surface of the root wherever 

a crack or discrepancy existed. 
,/ 

5) Dector solvent was app1ied to the surface of the tooth to relnove 

the dye, and the tooth fi na lly w~s ri nsed wi th water. 

Not more than 1% of a11 the teeth tested (330) showed/~urface 
/ 

/ 
cracks (Fig. 4)., These teeth- were exc1uded from the samp1e. / 

The preparation of the root canal was initiated on each ~und 
~ . 

root. Holding each root with a 2 x 2 in humid gauze swab, the access to 

the root canal was prepared in -a conv'enti ona l manner. Each canal was en-
- 1 

largecl ta'accommodate a No. 50 file, 3 mm short"of the apex. The canals 
/ ** were widened then with Gates Gliden drills and final1y prepared to re-

ceive their respective posts with the corresponding reamer. The entire 
. 

pro/cedure was pèrformed with engine reamers rotating at very slow speed. 

During roat canal preparation and after the-final reaming of 

the canal, debridement was carried out by irrigating it with saline 50,:", 

1 uti on. 

* Den-Mat Inc.) ~ Santa Maria, CA. , 

** Union Broach Co., Long Island Cit1, N.Y. 11101.. 

/ 
/ 
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1 

Fig. 4 B7,ue Une reveaZing a crack u8i~_de~ction dye (Deot;or). 

- * A torque adjustable screwdriver (converted to a torque wrench) 
, , 

was us ed for both the Dentatus and the Kurer screw p~s t experi ments: 

{Fig. 5). The torque screwdriver was used as fol1ows: 

. 

1) . Setting the torque: this was 1:Ipne by p'uJ1ing the lock collar 

toward the handle and turning the adjlls~irrg knob ta the desired 

setting. - The torque setting is the'sum of the readings of the 

major scale and the minor scale. The lock collar was released 

to lock the sett~ng. 

2) "Inserting and removing the bits: the torque wrench holds bits 

, ~ th 1/4 inch male. hex dri ve • The 'Kurer tap and Dentatu~ wrench 

were modified by machining in order ta fit the chuck of the torqg~' 

wrench (Fig. 6 and 7). 

* Torque Control Inc., Utica, Orangeburg S.C. 29115. 
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fc 
,c 3) Torqueing: the torque screwdri ver ":las u~ed as any ,regular screw­

dri ver. Care was taken ;to engage the bit fully in the thuck.-. , 
t, 
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The final torque was applied with a slow rotary motion. The-
-

handle wâs turned steadily until_the internal clutch was released 

and the screwdri ver turned freely for 20° - 300
. 

~ 1 

Fig. 5 Torque wrench. 
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Fig. fi Kurer tap and its modifioation. 

1 

Fig. 7 Dentatus wr6nch and its ,!,odifioation. 
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Th~ range of the torque wren ch is from 0 to 100 ounce inches 

(Ozf in). It is adjustab1e by increments of 2 ozf in of increasing or 
~ . 

decreasing force. 

The wrench was set at 24 ozf in to screw in, each Dentatus post, 
, c 

'6t: tap the thread for each Kurer post. Irt a previous J aboratory study 
, 74 

Ca1deron-Dùrney and Rosen showed that 24 ozf in of torque produced ' 
1 

actua1 root fracture. The torque was reduced by 4 ozf in for ea'th con-

secutive sample of Dentatus post insertion or Kure~ tapping procedure 

unt; 1 16 ozf in. 1 t was subsequently reduced by 2 ozf in for each con-

secutive sample until 4 'ozf in was reached. 

Experiment No. 1 Dentatus Post Insertior.'l 

A samp1e of 160 upper lateral incisors were used' for the inser-

tian of Dentatus screw pas ts. They were divided int9 ni ne samp 1 e groups: 
t 

Sample No. Sample si ze Torque appl i ed to i nsert Dentatus Post, 

1 20 24 ozf in 
/' 

2 20 20 ·ozf in 

3 15 16 ozf in 
• 

( 
, /' 

'4 15 14 ozf in 
~ 

5 15 12 ozf in 
/' 

10 ozf in 6 15 

7 , 20 8 ozf in 

8 20 6 ozf in 

'g 20 4 ozf in-

, ' -

" 
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• 
" 
The No. J5 long Dentatus post WftS selected for this s'tudy ne- -

cause it approximated the size of the extra-small Kurer crown saver post. 
, • <\ 

Both were considered suitable for upper lateral incisors. The ,natching 

No. 4 D'enta tus reamer was used ta ftna 1 ;ze the prepara ti on of the pos t 

space,avoiding any eccentric movement of the engine reamer whi le providing 
, .. 

'- ~ -

continuous coo1ing with water. Upo~ completion of the preparation, each 

canal was carefully cleaned by irrigating it wi th perox4de/and saline. 

The torque w~ench was set at 24 ozf in for samp1e, No; 1 to 

screw each pos,t into its corresponding preparation within the root canal 

with a slow'rotar.t motion. The torque was decreased,to 20, 16, '14, 12, 10, 

8, 6 and 4 ozf in for subsequent samp.le groups. The post was screwed to 

place as firm1y as was possible' wi'th the torque selected for that sample. 

, " . / 
Experiment No. 2: Kurer Post Insertion 

r 

- The 150 upper 1 atera 1 i nci sors, preparéd for, th; s exper.,i ment 
~ j ;-

were divided into n;ne sample gr~)Ups: 
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The Kurer post selected for this experiment was No. 0 (Extra­

sma'll) , which the manufacturer claims to have a diameter of 1.60 mm. The 

, ' initial c1eaning and shaping~f the canal was achieved with hand ins~ru-
~ 

ments. Fina'l preparation of the root canal was performed with an engine 

reamer that matched the diameter and 1ength of the tapping device. The 
" <> 

engine reamer was introduced into the root with slow rotary speed U&ing 
, " , . , 

water as an irrigant and coo1ant. The reaming extended to 5 mm from the 
, 

apex. Each canal was carefully cleaned by irrigating it with peroxide 

and saline. 

The tap included ip the Kurer kit was used to cut the thread 

into the walls of the canal. The post space was moistened with water 

before the tip of the tap was introduced into it. The tap was rotated 

in a clockwise direction, 3/4 turn forwards, 3/4 turn backwards. This 

p'rocedure was repeated unti 1 the length of the prepared 'root was threaded 

and 24 ozf j"n torque was reached for the first sample group. Subsequently, 
" all' the samp1e groups were tapped by decreasing the torque app1ied to 20, 

Q6, 14, 12, 10, 8, 6, and 4 ozf in---. 

It was impossible to tap to the bottom of the prepared canal 

using torques of 4 ozf in. It was a1so impossible to reach thé bottom , 
J 

of the prepar~d canal with the 6 ozf in torque un1ess the 1fàp was cleaned 

of c10gged debris. At 8 ozf in and above, it was possible to eut the 

t~reads ';'n the canal with,out e1eaning the tap and get the post ta s~at 

·fu11y. All these procedures were accomp1ishe~ with slow rotary motion • . , 
After c1eaning and drying the canal, the post was inserted 

with the Kurer screwdriver modified to be used with the torque wrench, 

set at 5 ozf in . 

1 
1 

.{ 
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Embedding ,the teeth 

Small cylindrical copper bands containing Bueh1er Castolite 

* R~sin were prepared to embed each sample tooth immediately after the 

posts'were i~serted ,(Fig. 8 J. The transparent resin materia1 was al10wed 

to set for more than six hours. The plastic cylinder containing the root, 

was ~emoved fram the copper Band and stored in a plastic container (Fig. 9). 

fig. 8 Teeth ready to be e11Ù:Jedded i'l! reain. 

* 1 Buehler Ltd .• Evanston, Ill. 60204. 
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Fig, 9 PZastia ayZinder conta'ining thB ~oot l'emoved fl'om .coppel' band. 

--- Sectioning 

Every cylinder block containing a tooth was cemented with 
* cyanoacrylate onto a plastic mounting plate of the Bronwill sectioning 

** 1 machine. Four cylinder blocks were luted onto each mounting plate. 

The sectioning was done along the horizontal plane of the root at three 

different l~vels (cervical -'a) (middle ~ ~ }-(apical third - 'Y) in' 

order to observe any craze 11nes occurring at various levels of the 

root (Fig. lO). Each one of these sections was approximately 1.5 mm 

thick. Th~ thickness of each slide was determined by adjusting a 

* Krazy Glue lnc .. Chicago Ill. 60634.-
** ~Hamco Machine & Electronics. Model 503 Rochester, N.Y. 
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\ mi crometer attach~d to the sect; oni n9 mach; ne,. The cutting was done 

under water coolant using a 320 grit diamond wheel of 200)1 width and 

4 in diameter (Fig. 11), 

After each root was sectioned, the selected slides were 

identified by engraving'the torque applied, the corresponding 'level 

(Cl, tl ,'Y) and the nurrber of the tooth tn the sample group on the plastic 
" 

surrounding the section (Fig. Z2J. The slides corresponding to t~e three 

levels for each tooth were stored in a separ~te compartment of a plastie 

container. 

A solution of zephiran chloride covered the sections to keep 

them moistened and ta inhibit bacterial growth. Nine hundred and ninety 
~ 

sections were ultimately studied. 

Fig. 12 Seotion of one l'Oot. 

. " 
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One group oT 20 teeth,left as control without posts,was 

sectioned and stored in the same manner to be examined microscopically 
~ 

to determine whether the sectioning process could in itself produce 

fracture of the specimens. 

Crack detection 

Fluorescent dye materials have been used successfully by in-

dustry as a rapid and reliable means of detecting pores, cracks or craze 

lines in various manufactured articles. 

Many substances absorb short-wave light, and re-emit this ener-

gy as light of longer w~ve lengths. This phenomenon is known as fluores­

cence. The emitted light which differs in colour from'the exciting light 

may be separated from it by using filters. Many substances show marked 

fluorescencé in their natural state. This is termed primary fluorescence 

.... and i s' found, for example, in tee th (g,reen fl uorescence). ( Other ~ateri ~l s 

are not self-fluorescent but will take up fluorescent dY~ (fluorochromes) 

and are said to exhibit secondary fluorescence. Fluorochromes have the 

il r advantage over normal dyes in that t~ir effects may b; rendered visible 

~_when much smaller concentrations are employed. ihe fluorescent dye 

penèiration into any minute flaw and its vjsual inspection under an ultra-
1 

violet light microscope, seemed ta offer a satisfactory means of rev~~ling 
, 

discontinuities· in the tooth structure which may escape notice under ordi-

'nary illumination. 

The following dye penetrants were used originally in this study 

success ta detect den~al craze line~: 

- Eosin-~ appeared to be a very weak dye, fhus it was discarded •. 
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Fluorescein isothiocyanate: this qye produced a green'fluores-· 

. cence which was very difficult to distinguish fram the natural 

fluorescence of the tooth structure. 

After considerable preliminary experiment~tion, a satisfactory 

" * technique was dev~loped using 1% w/v solution of Rhodamine 6G (tetramethyl 
. 75 

rhodamine isothiocyanate) which produces a bright orange fluorescence. 

Application-of Fluorescent Dye 

The sections' were ;lTI1lersed tw;ce in acetone to remove any par-

ticles of abrasive or debris adhering to the surfaces. Each section was 

immersed in the fluorescent dye for two'minutes. 'Excess dye was removed 

fram the surfaces of each section with. a thin cl[oth and dry-mounted on 

standard mic~oscope slides, withaut a cover-slip. 
, 

Fluorescence Microscopy and Photomi~rOg~aPhY of teeth sections 

The section~ were examined under a leitz Orthoplan microscope 

(Fig. 13Jequipped with a Ploem modified incident illumination set-up. All 

of the work was performed at 25x or 75x to detect any possible dentinal 

craze lines. Thetl ight source was fitted 'w'ith a 490 nm. steep eut-off 

interferènte filter as the primary exciting filter with a 525-530 nm. Schott - . . 
orange glass secondary, fi.1ter. The. prima'ry fil ter 'Was supplemented with an 

identical 490 nm. 'interference filter set at 45° and thus acted aS" 

a light selecting dichroic mirror. 

* Anachemia Chemical Industries. Toronto, Canada. 
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Reading of the tee th sections wàs performed wit'h ease as the . 
• 

red ta oran~e fluorescence of the fluorochrome, filling ~he cracks, con­

trasted well with the natural1y occuring green autofluorescence'Df the 

tee th sections when èxcited at 490 nm. ,or blue .. lignt fl~orescence. 
, , , 

. , 
\ 

Fig. 13 Lei ta Orthop Zan microscope. 
o 
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Photomicrography was performed using a 35 mm camera attached 

, * to the mlcroscope, loaded with, Ektachrome EHB 125 ASA color film. 

The·black and white photographs were obtained using a 35 mm camera 

** attached to a binocular micros,cope with high contrast Kodak panchromatic 

* film (5069). 

o 

* Eas tman Kodak Co., Rochester, N. Y. 14650 

** Bausch and Lomb Co. Scarborough, Ontario, Canada. 
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RESULTS 

; 
( 

The results of'the experiment designed for the Dentatus 

" 

posts 
'. are shawn in ~amp1es 1 to 9. " } 

SAMPLE 1 SAMPLE 2 
Torque -App1ied: 24 ozf in Torque Applied: 20 ozf in 

'" Tooth Sections Tooth Sections 
No. Il fj "Y No. Cl ~ 'Y 

1 + + + 1 + + 

" 2 + + + 2 + 
3. 3 t ... 

ë 
" 4 l' + ... + 4 + + t 
i 5 + r + 5 " 
" 
~ . 

6 t 6 " + 
\ 7 7 t + + ,li 
,~ , 

~~ 
8 + 8 

. 
+ + J+ + + 

9 9 + 't + 

l 10 + + + 10 + + + 1 

1. 

10 11 + + +' )1 

t 
12 I~ + 

+, 12 
~ "-., ~ \,.1., 

13 13 . + + 
~, 14 14 + + + ~. 

~ 15 15 'r 
( 

16 16 ~ + + + + + 

t 17 + + 17 

'. \ 18 t + t 18 t t 

, 1 19 + + + 19 + 
1 
1 
1 20 + + + \ ~ 20 ... + + 

Sections Fractured: Sections Fractured: 
! 

Cl - 13 11,- 11 ,: 

1 p - 15 (3- la r 
f 

, 1 'Y- 14 'Y- 11 

Teeth Fractured: G 15 Teeth Fractured: 13 1 
1 

! 
1 () , 

1 

+ -denotes a crack 

- no crack 

, 
/" 

J 
. ~-~._-~._---~~.(-_.;, .... ~ 
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SAMPLE 3 

Torque App1ied: 16 ozf in 
Tooth Sections 
No. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14-

15 

i 

Cl IJ 

+ + 

+ + 

+ 

i-

+ + 

+ 

+ + 

.. + 

Sections Fractured: 
Cl - 5 

Il - 8 

'Y - 9 

Teeth Fractured: 9 

'Y 

+ 

+ 

+ 

f 

+ 

+ 

+ 

+ 
+ 

- 54 -

DENTATUS 

SAMPLE 4 1 

Torque App1ied: 14 ozf in 
Tooth Secti ons 
No. 

f 

/' 1 

+ denotes a cr-ack 
- no crack 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 
14 

15 

Cl fJ 

+ + 

' + f-

+ + 

+ + 

,i + • 
~ 

+ + 
+ + 

Sections Fractured: 
Cl 7 

'fJ - 7 
'Y - 8 

Teeth Fractured: 8 

" 

'Y 

+ 
+ 

+ 

+ 

+ 

+ 
-." 

+ 

1 

l, 

~, 

, : 

" 
(: 

, , ,. 
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SAMPLE 5 . 

Torque Applied: 12 ozf in 
Tooth Sections -
No. Cl. fJ 'Y 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
4 13 

14 

15 

t + 

+ + 

t + 

+ 

+ + 
+ + 

+ 

/ 

Sections Fractured: 
Cl - 6 

fJ - 7 
"Y- 7 

Teeth Fractured: 7 

+ 

+ 
+ 

+ 

t 

+ 
+ 

Il 

o 

ÇJ 
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DENTATUS 

1 /' 

./ SAMPLE 6 

Torque App1 ied: 10 ozf in 
\. Tooth Sections 

No. Cl fJ 'Y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 . 

12 

13 

14 

15 

+ 

1 

+ + 

Sections Fractured: 
/ 

Cl-

fJ - 2 

'Y- 2 

t denotes a crack 
no crack 

Teeth Frlct~d: 2 

+ 

t 
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DENTATUS 

SAMPlE 9 

Torque Applied: 40zf 

Tooth Sections 
No. 
1 

2 

3 

4 

,5 

'6 
7 ' 

8
0 

9 

10 
"1 

12 
13 

14 

15 

16 

17' 
18 

19 

20 

D ~ 

7 

,-

\ 
.l' 

-
0 

~ 

-

Sections· Fractured: 
... 0 

f - 0 , 

'Y" 0 
Teeth Fractured: 0 

+ denotes a crack 
\ 

no crack 

-1 

r 

in' 

T 

~ 

, , 

'. 

\ 
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i 
~ (1. , 

The results of the experiment designed for the _ Kurer P9s ts \'·1 , C are shown in samp1es 10 to 18. t 
1 SAMPlE 10 SAMPlE 11 

, 
t Tnrque Applied: 24 ozf in Torque App1ied: 20 ozf in 

Tooth Sections Tooth Sections 
; No. Il fj 'Y No. Il fj 'Y , 

1 t + 1 -
2 + G 2 

3 3 

4 + t + 4 + + t 

5 5 

6 6 

7 + + + 7 
"{ 8 + + + 8 

9 t + t 9 

10 +- + + 10 + + t 
~ 

11 ! + + ... 11 + + t 

f ~ 
" 

12 + + +- 12 + + 

1· 
13 , 13 
14 14 ~-

t cr-
i 15 15 
t 

16 1 16 r 

f , 
17 17 + t 

.\ 
t + 

18 r 18 .. + t 
, 

" 19 19 + t 1 - /" -
1 20 i ~ + + 20 + 'f + t 

\ 
Se'cti onS'- Fractured: 1 Sections Fractured: , , 

.' 

7 J ... ~" l , Il - 9 Il -
" 1 . ~ ~ ofj _ 8 P ,- 8 
> 
:~, 1 

'Y - 11 1- 'Y - 8- Q 

~" , 
'il- ' 

t;i' ~ .. 
Têeth Fractured: 11 Te~th Fr~ctured: 8 

. '. 
~:f" . 

'l~ ,. 

" .. denotes a ,crack 
, " .,.. 

0 (; - no crack - ,,~~ 

·';1;.jfi~r, 
~ .. D~F"J..~- " 

;i1t r;}1~:~ u 

1 

~,r. 1 ,'~", 
. ,t.,t / ! '. -:,;~j~~~-
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t 
" ~ SAMPLE 12 SAMPLE 13 <' 
~' , Torque Applied: 16 ozf in Torque Appl i ed: 14 ozf in 

Tooth ~ Sections Tooth Sections 
; ----
~j No. a {J "'( No. Il fJ "'( 
~ 
~ t, 
" 1 1 l" ',' , 

1 ;: 

,2 + + 01- • 2 
, 

3 + + t 3 

l, 4 4 
i' ... 
i 5 5 
" 

, 

6 + + + 6 i ">" '" '" .,. + .... 

." , 7 f' + +- 7 
~ 
t 8 8 
t' 
1 

~ 9 9 

t 10 10 

t 11 11 + '+ 
:'f( 12 12 i 
, ,J 

13 ' '13 1 -
14 14 ',i .. 
15 + + 15 ~ 

16 

t 
17 
18 

~' 

l 19 .. 
~ 

l-
i' 

F' 

20 t + + 

1 
Sections. Fractured: Sections Fractured: ' 1 

0 
1 

CL- 5 Cl, -
' ~ 

\ ~ 
1 

~ 
{J- 6 ~ - 2 l • , 

'\ 'Y- 6 "'(- 2 " ! 
Teeth Fractured: 6 Teeth Fractured: 2 

" 

+ denotes a crack 

C') ~ - no crack 
1 

/ 
:-

'" 
(,,' 
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SAMPLE 14 
Torque App1ied: 12 ozf in 
Tooth Sections 
No. 

1 

2 

3 

4 

5 

6 

7 

·8 

9 

10 

11 

12 

13 

14 

15 

Cl 

+ 

Sections Fractured: 
Cl - 0 

0- 1 

y - 2 

+ 

+ 

1. • 

- 60 -

KURER 

.. 

1 

SAMPLE 15 
Torque Appli ed: 10 ozf in 

Tooth Sections 
No. • ~ y 

1 1 
2 

3 

4 

~ 
7 

8 

9 

10. 
11 

12 

13 
14 
15., 

+ 

-~ 

Sections fractured: 
e- 0 

~ - 1 
y- 1 

+ 

Teeth Fractured: 2 ' Teeth Fractured: 1 



n \ 

>. 

1 \ . 
1 
1 

1 

(> 

SAMPLE 16 

Torque Appl ied: 8 ozf in 
Tooth Sections 
No. Il fi 

l / 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Sectlons Fractured: 
CI- 0 

Il - 0 
-y - 0 

Teeth Fractured: 0 

-y 
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KURER 

+ denotes a crack 
- 'no crack 

----..,-, ---"-r-"'~""""'''''''-''''''--''-' --------

SAMPLE 17 

Torque Applied: 6 ozf in 
~ Sections 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 
14 

15 

1 

Il 

.. 
,ft 

Sections Fractured: 
11- 0 

~ - 0 

'Y - 0 

TJ!eth Fractured: 0 

-y 

. 
) 

" 
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SAMPLE 18 
~ Torque Applied: 4 ozf in t' 
~ 

* Tooth ~ections /./ r 
,~ 

p 
{" No. 4 'Y 

\, 
\ 

1 

2 

3 
" » 

4 
~~ 
\' 

, , 5 [, 

( 6 .. 
" 
: 

~, 7 

t 8 -l 
t 9 

\ 
f~ 

\ 

, 10 - \ 

" 11 -: \ 

12 
-\ 
\ 

13 

14 ~, 

, -
15 

Secti ons Fractured: 
A- D 

{3 ... 0 

"f- 0 

Teeth Fractured: 0 

\ l + èlenotes a crack 
i no crack \ 
r 
1 

t 

( SAMPLE 19 

20 Control' Teeth 

No cracks detected after sectioning 

0 
'c' 

" ", 

r;); 
/ ' t ( , 

'.~~'., 
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. 
DENTATUS 

~ \ 

TirQUV: Samp~ Number of Number of 

ozf in size Fractured Fractured 

Teeth,\: pect~ons • r 
- 1 

4 20 .0 

\ 
0 0 0 . 

( J 0 

,6 • 20 
0 

0 0 0 0 
c . 

• . 
8 20 2 2 2 • 2 , 

. ' 

10 15 '2 0 l 2 r 
/~ 

12 15 7 6 7 7 

14 15 8 7 7 8 

- . 

16 15 . 9 5 8 9 . 
20 20 ' 13 11 10 Il 

. 

r 24 20 15 13 15 ·14 

Total: 160 teeth 

- \ 

'\, 

TABLE 1 

DATA SHEET 

. 
KURER 

Total of Sample Number of Number of 

Sections size Fractured Fractured 

Fra1tured Teeth Sections 
.io +r • r 

. 
0 15 0 0 0 0 

----------

0 15 ~ 0 0 0 

..... ;.. 

6 15 a 0 0 0 . 
--

.~ 5 . 15 l 0 1 1 
\..,. 

f-- . 
-:2.0 15 2 0 1 2 

. 

22 15 - 2 0 2 . 2 

• 
. 22 20 6 5 6

e 

6 
, 

32 20 8 7 8 8 

42 20 11 9 8 Il 
.-

Total: 150 teeth 

\ 

fI\ 

\ 

" 

_ .. _---- ---

Total of 

Sections 

Fra cGtur ed .-+ + ..... 
. 

0 

0 
1 

0 
-:;;::r-

2 

~ 
3 

4 

17 

23 

28 

1 

1- ' 
f 

,. 

~J 
""" 

,. 
f 
1 .. t~ 

, , 

'" ~ 
1 -
r 

1 • 

[ 
.2 .. .3 Lk·._ "";'" .,; ._~ 
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TABLE 2 

~ ~ ! 

1 ~ 
KURER DENTATUS 

Torque_ Percentage Crack Distribution Percentage Crack Distri'bution 

ozf ih of teeth 
per tooth séction of teeth 

per tooth section 
" (percentage of total (percentage of total 

1 Fractured sections fractured) Fractured sections fraçtured) 

CI fJ ')' Cl P l' 

-
4 0 - 0 0 0 0 - 0 0 0 

'-
1 

'-

-
6 0 

, 
0 t 0 0 0 0 0 0 

'8 1.0 - 33 -~ 0 0 0 0 

- -
10 13 20 40 40 100 7 a 50 50 100 

1 

12 47 <") 30 35 35 100 13 0 33 67 100 

, 

14 53 32 32 36 100 1 13 0 50 50 100 
-, , 

16 60 23 36 41. 100 30 29 35 35 100 

1 -
20 65 34 31 34 100 40 30 35 35 100 --

J 1 • 

- 24 75 31 36 33 100 55 32 29 39 100 
i 

i' 
-

1 
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1 i 
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1 
-

i 
1 

1 i 1 i 1 

, 
1 

~ 1 i , 1 , 
1 1 : : 

1 1 

1 1 , 
1 1 i ; 1 1 1 i ! 1 ! 1 

1 1 ~ i 1 1 1 1 
1 

1 

1 ! 1 ! 1 1 1 1 

! i-
l 

1 f i 1 
i , 

1 
1 

----, , 1 1 
1 1 1 

i 1 1 1 1 1 

1 
1 

. 
IPr~ba 

1 ! l, 1 ! , 1 1 
1 ! 

1 

1 

1 . 
)ilitv 1 i 1 

i 1 8d 1 1 
1 1 

! !of,de ;ttina1 
1 

1 i 1 

1 1 
; l ! 1 1 

r i 1 1 
, 

i ' , 
1 i 1 1 

1 Dentatus , , 
..... a 

'~ 1 ! 1 1 
.-

1 1 
1 1 !Z 1---\- ........----. 

( ~) 1 7~ 1 1 1 1 ! 1 

pUSfect"ed' 1 

1 1 
1 

~' , , 
1 

JI' rransi~.i.2n- 1 i 1 : . , 
1 1 1 

, 
1 i ~I 1 

, 1 

" 1 60 fon~ 1 , , 
! 

1 1 1 \ 

1 1 \ y~ 1 1 1 
1 Kurer 1 
1 

Â l/F V 1 i 50 1 

-/ V 
1 , 

40 /1 - 1- 1........-,/ 
1 

1 
, , 

1 
, 

1 
1 V/ 1 

1. 
1 1 

1 

1 
! - 30 

1 j t~ : , 
1 V 

1 1 , 20 .. , 
, , 

1 1/ 1 1 f 

10 ..-~ Y 1· 1 1 
! 

1 1 , ... 
" 

1 V ..,AVj 1 ! 
, 

i 1 1 : 1 

i 1 

, ! ! / L 1 1 , 
1 

1 1 
" 1 1 , 

1 
, 

1 

1 i i - 1-:"" 
1 

' ' 
1 1 1 1 1 1 

, 
1 

1 6 -LlO 1 _lI 2, ! -
1 r ; , 

f 1 1 1 ! 1 i 1 1 TpJ:'qu.e . , 
1 

1 1 Applied! \ 1 1 ~ 
1 

1 
1 , 1 1 1 

1 
"ff ~n, 1 1 1 

i 1 
, 

1 ~iaL.J~: t: 1 
;1.P"v.t. ~:n)~l ~irJ ot lÀ ztuk t7J

1td ' 
, 

1 1 'flb~E1 ~~ !pa, ~1'lt 1 

r ~y8 
'or 1-

~th di '-"le i'e~ ~j. 1 ~U~d. ~8W ~rque8 exp 
\ 

. $ 
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Descri pti on of the T~S t Res ults: 

A) Dentatus: The genera1 behavlor of the Dentatus post 

was as fo 11 ows : 

1. Under 6 ozf in torque, no cracks were ob~erved. 

2. Between 6 ozf i n an~ 10 ozf in torque. 13% of 

the teeth' exhibit fractures. 

3. A~ 12 ozf in torque, considerab1y more cracks 

were observed, about 3.5 times more than at 

10 ozf in. 

4. When increasing the torque from 12 ozf in. the 

percentage of- cracked teeth increases 1 inearly .. 
to 75% at 24 ozf in. 

B) Kurer: The general, behavior of the Kurer post was 
/ 

as follows: 

1. Under 8 ozf in torque, no cracks were observed. 

2. At torques hi gher than 8 ozf ; n, the perc~ntage 

of cracked teeth found per sampl e i ncreases 

approximate1y linearly with the torque applied 

to a maximum of 55% at 24 ozf in. 

, , f 
' 't 

\­. ' 

~! 



" '( 

" 

,j 
l 
1 

1 

1 

) 

l' 

Fig. 15 
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~ ... .,...,---, . 

" 
Dentina"l crack p,poduced by Dentatus PQst X?5 
magnification. 

, 1 

Fig. 18 DentinaZ orack ppoduced b1J Dentatus post X?5 
rmgni fioatiOÎ'!. 

1 

1 , , 
, ; 

1 .. 

, 1 
1 

! 
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Fig. 17 DentinaZ aPa,ak ppoduaed 'Dy KuI'ep tap 
X?5 magnification. 

Fig. 18 Dentinal cPa,ak p:roduaed by Kuztep tap 
X76 1Ttlgnification. 

#1 
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Fig. 19 and 20 Emrrple.s of oomplete1.y ft-aotu%ted l'Oots 
at high t0l'qUE18. ...: 
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( 

o 

DISCUSS ION 

The si gnificance of craz1ng of the dent;n i'nduced by the i n­

sertion of screw posts has never been determined previously, although 
/' 

fai lures in teeth restored with screw posts have been reported by,pentists. 

Markley 76 stated that "craze lines may be a first indication of weakening 

of the tooth structure and that years later fai lure may occur". The mere 
~ 

insertion of a post may result in pre-stressing or crazing of the root 

dentin. Junctional forces, when superimposed, may ultimately induce 

further c~az;ng or total 'tracture. This 'may occu~ soon after, or years, 

after the initial insertion of the post • 

This study did not only corroborate the suspicions of many au­

thors th~ such cr;aze lines may indeed be intrDdJ,lced, but even revealed 

cracks,of substantial size. It demonstrated also a relationship between 
. 

the probab,i1ity, of dentinal cracks and the t,orque being applied during; 

insertion of the screw posts. 

'. The use of fluorescent dye to detect dentinal crazing and 

cracks was found to be' extremely valu~ble, as wasC\shown in similar studies 

done with pins by Dilts and co-workers8 a~d Standlee and ~o-workers~ 
Camparison of bath techniques 

Most dentists routlnely do not apply more than 6 ozf in of 

, torque when manipul ating Dentatus wrenches, and 8 ozf in, torque when manip­

ulating Kurer 'Wrenches with finger pressure. Operator, dexterity and clin­

ical accessibility are obvious variables. A dentist with strong fingers 
-

can exert a torque of up to 20 ozf in wi th the Dentatus wrench and up to 

24 ozf in wi th the Kurer wrench. 

\ 
\ 

\ 
\ 

\ 

1 

j 
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No cracks were observed at torques of 6 ozf ~i n or less wi th . 

the Dentatus system. Ten percent of the teeth demonstratéd dentinal cracks 

at a torq~e of 80zf in. If the head of the post is not ful1y seated. it 

may induce the operator to exert more torqu~; inéreastng ~hé probability 

of dent i na l cracks. 
-

No cracks were observed at torques 'of 8 ozf in or less with 

the Kurer system. Thirteen percent of the teeth demonstrated dentinal 

cracks at a torque of 12 ozf in. 
~ ~. M . 

Ca 1 deron-Durney' and Rosen reported that an average of 6.2 

ozf in torque was requ.i red ta cut the threads if the tap was cleaned after \ " " 

two turns, compared to 11. 2 ozf in tdr'lue when the tap was rernoved to -be 

cleaned. In this experiment, only 8 ozf in torque was required to eut the 

threads without cl eani ng the tap. 

The' mechanism of insertion of the Dentatus post could produce 

high .stresses a10ng the length of the root canal. This ha'ppens becau~e 

,the dri 11 ed ho 1 e i s not tapped and the tapered pos t, wedges ~gai ns t . the 

inner root wall asoit engages the dentin. Therefore. the pt;ababil ity of 

crack generati,on can exfst at any point along the root canal. 

The Kurer post, ~hich possesses a flat seat and is the same 

diameter for its total JerÎgth, produces an increasing stre~s dis'tribution 

in an apical direction. These stresses a're significantly lower than those 

produced by the Dentatus post. ·ln the Kurer system, a tap cuts the dent; n 

to form a thread for the post. The -=technique of thread tapping i s regarded 
7 • 

as techno1ogica11y sound. The upper portion of the tooth is, submitted ,to 

IOOre cutti n9 than the lower po.rt i o~ (the top of the. tooth ~ i sin contact 
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w1t11 ! more cutti ng too 1 than the bottom). The tangenti.a 1 stresses on the 

wall of the ro?t canal are higher than the tangential stresses on the 
77 0 ' 

o~ter surface of the t~oth. In the, a • {J. and -y slices
CJ 

cracks which 

did not propagate fully, had their starting point 'at the inner wall of the 
, , 77 

root canal. Lamel~ equation and the maximum shear.theory of failure states 

that; when CYlind1S are submitte,d ta interna~ expansion pressure, the 

ota~ge~tial stresspof the inside surface is-higher' than that on the outside. 

- Therl is sorne suggestion /(Table 2) that there ls'-a greater prob ... 

ability of cracr! initi'ation near the apical 'end of the root for both systems. 

~~~e's, eqUatio{on interference fits states that, on CYlinde;;:;'t~ 
p inner diame,tei (root ca,nal) t~e tangential stres~és on t~e inner wall.!in-, 

. ,crease as t~1{ outer diameter (conical profile of .the tooth) decreases,1 Ttiis 

equatti on ex/J ai ns the greater prol?abi li ty of crack generation near the apex' 
/- . 

-of the toot· Il 
l " Failures with screw post systems are due to overmanipulat1on. 

( , 1 
t " , ~ 

,T? av0i. such a problem 1n C,linical use,th~ manufacturer should provide ' 

a wrepch with a clutch which disengages at torques above 6 ozf in for the 

. Driftus sys tem and 8 ozf > ~.r for th e ,Kû rer 5YS tem. Denti s ts s hou 1 d al s 0 

• blinstructed to turn oDe~tatus posts sloW1y and del icatel~ without leyerage 

• ' )~. if they bind; tô enlarge the post hole by reintroducing the r.amer or 

/ dr,H; In th~ Kure system, the tapping procedure is critical in ~inimizing 

. the'haz.ards of root fr çture. The tap should be withdrawn and cleaned as, 

soon as resistance ta further tapping is encauntered. 

The graph plotted for the.,Dentat~s sys'tem (Fig. 14) demonstrates 

.. a ma'rked transition zone from la ozf in to 12 ozf in of torque, in which . ' 

,1 

• 

-

, 
" 

y 
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the probability of crazing increases very r~pidly until it reaèhes a less 
, , 

steSf' and more stable slope. A similar phenomenon is barely suggested byY 
t, 

the Kurer system from 14 ozf in to 16 ozf in torque. The transition zone 

is probably related to the first stage of engagement of the Dentatus post 

into foe pre~ared canal. The highest point of the transition zone m~ 

indicate an almost fully engaged condition. A similar situation (transition 
1 

zone) would be less o,~vious with the Kurer system (Fig~ 14) since the 

threads are already pre-cpt. Th,e disparities could; a,lso be exp1ained by 
,jo-, 

the difference in the shape of the posts. Tnis corroborates the results Qf 
~ J 

a study by Chan and Svare where the d~ntinal crazJng ability of retention J, 

pins 'and machinist's 'taps were compare~. ~ifty-four percent of the retenti on 

pins produced denti~al crazing whereas only twenty percent of the taps pro-

duced crazing. 

- Screw-p~sts shou.ld be used only for canals that are narrow and 

not too taperil')g. Su_ch canals should be round or almost r.ound' in cross 

section. 'The remain1ng ~oot de~tin should be thi~k and ~ well-designed 
"1 1" l '-

crown restoration shou1d brace the root. 

4, 

, \ , , 
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CONCLUSIONS 

B sed on the ffndings of this study, the following conclusions 

can be made: 

.. 

crazing or ~icroscopic fracture can be observed as a 

fune ion of the torque app11ed with the Dentatus screw post and 

the K rer crown saver system in roots that do not demonstrate . 
fractu e when examined with the naked eye. 

2) There is a eonsiderably higher ~robability of dentinal crazing 

with the Dentatus screw post system than with the Kurer crown 

"sa ver system. 

3) The probabi11ty of dentinal erazing,at torques of 6 ozf in or 

• less 1's extremèly smal1, if not negligible,with the Dent~'tus sys~ , 

'tem. The torque required to seat D~ntatus posts ranges from 4 

to 6 ozf in. 

4) The probability of dentinal èrazing at torques of B ozf in or 
\ 

less 15 extremely small,if not negligible,with the Kurer crown 

, sa'ver system. T,he torque required to cut the threads with ~ut:er 

tap 1s 8 ozf.in if the tap-is not cleaned periodical1y during 
,-

tapping, and 6 ozf in if it is. 

5) ,Both systems are relative'ly safe when care 15 exercised. The 1 

, " 

dentist must determine for each case whether the additional 

retèntion pnov1ded by a screw post system justifies the risk 
1 

of pos5ibl~ root fracture • 

" , 

., 

, 
'1 



(> 

, , 

, i 

~ 
, , Il 
,1 

~ ~~ 

(, 

~ 
~) 

! 

- 75 ,-

BI B LI OGRAPHY 

1. Healey, H.J.: Endodontics, The C.V. Mosby Co. pp. 267,1960. 

2. Stanford, W.J~, Weigel, K.V., Paffenbarger. G.C.~ and Sweeney, W.T.: 
Compressive properties of ha~~ tooth tissues and sorne r~storative 
materials, J Am Dent Assoc 60: 746, 1960. 

3. Helfer, A.R., Me1nick, S., and Schi1der, H.: Determination of the 
moisture content of vital and pu1p1ess teeth, Oral Surg 34: 661, 
1972. 

~. Rosen, H:: Operat,ive procedures on mutilated -endodonti cally treated 
teeth, J Prosthet Dent 1J: 973, 1961. 

5. Moffa, J.P., Razzano, M.R., and Doyle, M.G.: Pins- a comparison of 
the; r retenti ve properti es, J Am/ Dent Assoc 78: '529, 1969. 

, , 

6. Stand1ee, J.P., Caputo, A.A., Co11ard, E.W., and Pollack, M.H.: Ana1ysis 
of stress distribution by endodontic posts, Oral Surg 33: 952, 1972. . / 

7. Ca1der6n-~urney. E.: Root fracture as a complication of post design and 
insertion, Thesis McGi11 University, Facu1ty of Dentistry, Mont~ea1, 
Canada, 1976. . ' 

8.! Dilts, W.E.~ We1k, D.A., laswell, ;H.R., and George, L.: Crazing of tooth 
structure associated with placement of pins for ama1gam re~torations, 
J Am Dent Assoc 81: 387, 1970. 

9. Stand1ee, J.P., Co11ard, E.W., and Caputo. A.A.:' Dentina1 defects 
caused by sorne twist drills ~nd retentive p'ns, J Prosthet 
Dent 24: 185, 1970. 

10. Ba,unilantners, A.A.: A simp1 ified technique for one/unit cast dowe1 
crown, Dent Dig 68: 468, 1962. 

" 

11. Blair, H.A.: The role of endodontics in restorat4ve dentistry, Dent Clin 
North Am 15: 619, 1971. 

12. Bender, LB., Se1tzer, S., and Saltanoff, W.-: Endodontic success - a 
reapprai~al of criteria, Oral 'Surg 22: 780, 1966. 

, ....... 

1/ 



'"" ..,. -r'(l ..... r.r,:'c 1""" ~(J. ,r ,'~., .; ... «/Ù~"-r~.-'!:~n~ ';;~'"\'l"~, 1'\ 
uem""'t':::':Si-'!' 'l"''P' ,,-1,,'", ,"'ru '~"'~r 

76 -

13. Nicho11s, E.: Assessment of the periapica1 status of pulpless tee~ . 
Br~ent J 114: '453, 1963. 

14. Baraban, D.J.: The Restoration of pulpless teeth, Dent Clin North 
Am 11: 633, 1967. 

15. Schil der, H.:' Fi 11 i ng root canals in three di mens; ons, Dent Cli n 
,., North Am 11: 723, 1967. 

16. Stewart, G~G.: Evaluation of endodontic resu1ts, Dent Clin North \ 
Am 11: 711, 19ff7. 

17. Frank, Â.L.:, Protective coronal coverage of the pu1pless tooth, J \ 
Am Dent Assac 59: 895, 1959. ~. 

. , 

18. Sheets, C.E.: Dowel and core foundations, J Prasthet Dent 23: 58, 1970. 

19. Steele, G.D.: Reinforced composite resin foundations for endodontica11y 
treated teeth, J Prosthet Dent 30: 816, 1973. 

, ,/ 

20. Rosenberg, P.A., and .Antonoff. S.J.: Gold posts - commo~ problems in 
preparation and technique for fabrication, N.Y. State Dent J 

37: 601,' 1971. 

21. Federick, D.R:, and Serene, T.P.: Secondary intention dawel and core, 
~ Prosthet Dent 34: 41.1975. 

1 

22. Henry~ P.J., and ~ower, R.C.: Secondary intention post and core, Aust 
Dent J 22: 128, 1977. 

23. Gutierrez, J.H., and Garci~J'J.: Microscopie and macroscQpic investi­
gation on results of mechanical prepa~ation or root canals. Gral 
'Surg 25: 108, 1968. 

'24. Seidberg, B.H., and Schilder. H.: An evaluation of EOTA in endodontics, 
Oral Surg 37: 609, 1974. 

25. Plant. J.J .• and Uch1n, R..A.: Endodontic failures due to vertical 
, raot fractures: two case reports, J Endod 2: 53, 1976. 

26. Perel, M.L.. and Muro.ff, F.I.: Clinical criteria for posts and cores. 

J Pros~het De~4IIf.: 405. 1972. 

\ 

.~ '. 

1 
1 
l, 

; 

'" '. 

1 , 
" 

~< 

.. 
1 
j 

", \ 
• , 



.. 

1 

o 

't", ' 

- 77 -

27. Shillingburg, H.T., Fisher, D.W .. and Dewhirst, R.B.: Restoration of 
~ndodontical1y treated posterior teeth, J Prosthet Dent 2~: 401, 
1970. 0 

) 

~8. _ Kapsimalis, 'P.: Advanced endodontic procedures for reinforcing pulpless 
\-. ) teeth, J New Jersey Dent Soc: 159, -1965. 

2~ Si1vestri, A.R.: The undiagnosed split-root syndrome, J Am Dent Assoc 
92: 930, 1976. 

'30. Sturdevant, C.M. t Barton, R.E., and Brawer. J.C.: The Art and Science 
of Operative Dentistry, McGraw-Hi11 , 1968. 

31. Mark1ey, M.R.: Restoration of silver amalgam, J Am Dent,Assoc 43: 133, 
1951. 

32. /Johnston, J:F., Phillips. W., and Dykema, R.W.: Modern Practice in , 
Crown and Bridge Prosthodontics, 3rd edition, W.B. Saunders Co. 
pp. 608, 1971. 

33. Courtade, G.L.: Pin pointers III se1f-threading pins, J.Prosthet Dent 
20: 335:-, 1968. 

34. Lorey, R.E., Embrel1, K.A., and Myers, G.E.: Retentive factors in pfn­
retained casting, J Prosthet Dent 17: 271 .. 1967. 

/ . 
35. Moffa, J.P., and Phi11ips. R.W.: Retentiye properties of paralle1 p1~ 

restorations. J Prosthet Dent 17: 387, 1967. 
--. '\ 

36. Newburg, R.E., and Pameijer, C.H.: Retentive properties of post'and 
core systems, J Pros thet Dent 36: 636, 1976. , 

31. Tyldesley, W.R.: The mechanical propertie~ of human:enamel, and dentine, 
~ Br Dent J 106: 269, 1959: 

1 38 . Kas1off, Z., Swartz, M.L., and Phi11ips, R.W.: An in vitro method. for 
demonstrating the effects of various cutting 1nstru~nts on togth 

structure, J Prosthet Dent 12: 1166, 1962. 

39. Trabert, K.C., Caputo, A.A., Co11ard, E.W., and Stand1ee, J.P.: Stress 
transfer to the dent'l ~~lp by retentive pins, J Prosthet Dent . -
30: 808. 1973. " 

'-



. ' 
" . 

i 
) 
1 
( 

1 

o 

- 78 -

40. Standlee, J.P., Caputo, A.A., and Col1ard, E.W.: Retentive pins instal­
lation stresses, Dent Pract Dent Rec 21: 417,1971. 

41. Pameijer, C.H., and Sta11ard, R.E.: Effect of se1f-threading pins, J 
Am Dent Assoc 85: 895, 1972. 

42. Kai Chiu Chan and Svare, C.W.: Comparison of the dentina1 crazing ability 
of retenti on pins and machinist's taps, J Dent Res 52: 178, i973. 

43. Ros~n, H.: Trouble shooting in crown and bridge prosthodootics, Den~afacts 
vol. 7 No. 1 Jan. 1978 Ottawa, Ontario ,KIR 653. 

44. Caputo, A.A., Standlee, J.P., and Co11ard, E.W.: The. mechanics of 
load transfer by retentive pins, J Prosthet Dent 29: 442, 1973. 

4&. Mark1ey, M.R.: Pin reinforcement and retention of amalgam foundations 
and restorations, J Am Dent Assoc 56: 675, 1958. 

---46. Courtade, G.l.: Creating your own dentin "Proced~res for bui 1ding 

\, 
badly b~oken down tee th Il • Dent Cl in North Am 7: 805, 1963. 

47. Roberts, D.H.: Fixed Bridge ~rostheses, John Wright & Sons,' Brista1, 
1973. 

48. Spa1ten, R.G.: Campos~te resin ta restore muti1ated teeth, J Prosthet 
Dent 25: 323, 1971. 

49. Landwer1en, J.R., and Berry, H.H.: The composite resin. po~t and cçre, 
J Prosthet Dent 28: 500, 1972. 

50. Stahl, G.J., and 01Nea1, R .• B.: The cOInposite resin dowel and core, J 

Prosthet Dent 33: 642, 1975. t 
-' 

51. Kahn, H., Fishman, L, and Malone', W.F • ..:- A simplified lIlethod for con-
• ;;J' /'" 

structing a core fo11aw1ng endodontic treatment, J Prosthet Dent 
37: 32, 1977'. 

52. Rosen, H.: Personal communication. McGi11 University. 
1 -

53. Baraban. D.J.: Immediate restorat1on of pu1p1ess teeth. J Prosthet Dent 
28: 607, 1972. 

54. Kantor, M.E., and Pines. M.S.: A comparative study of restorative 
techniqu~s for pulpless teeth, ,J Pr~sthet Dent 38: 405. 1977. 

_, 1 

/ 

, , , 
, ' 

" 



! 
1 

~ 
~ , 

~ r 
l 

) 

1 
~ 

1 
~ 

_____ ~ __ '* __ ._1l4_;$ _____ ~ ________________ ~--.. ----------;·$~-! __ .. !t~ _____ '_:~i ____ ~,~~ _____ ,_q~l~ ~ : 
" ,,","'.,',,", f 

, ~ '1 

·C 

-. 79 -

55. Kurer, P.F.: Retention of post crowns. A solution of the prob1em~ Br . 
Dent J 123: 167, 1967. 

56. Colley, LT., Hampson, LL., and Lehman, M.L.: Ret,ention of post crowns. 
An assessment of the relative efficiency of posts of different 

" shapes and sizes, Br Dent J 124: 63, 1968. -~-

57. Gerstein, H., and Burne1', S.C.: Prefabricated precision dowe1s, J Am 
'Dent Assoc'68: 787, 1964. 

58. Lau, V. M. S.': The rei nforcement of endodontical1y treated teeth, Dent 
Clin North Am 20: 313, 1976. 

59. Caputo, A.A., and Standlee, J.P.: Pins and posts - why~ when and how, 
Dent Clin North Am 20: 299, 1976. 

60. Kurer, H.G., Combe, E.C.,-and Grant, A.A.: Factors influencing the 
retenti on of dowe1s, J Prosthet Dent 38: 515, 1977. 

1 

61. Johnson, J.K. Schwartz, N.L~, and Blackwell, R.T.: Evaluation and 
restoration of endodontical1Y treated posterior teeth, J Am 
Dent Assoc 93: 597, 1976. 

1 

62. Lars-Ake Linden: Microscopie observations 'of fluid f10w through 
cementum and dentine, Odonto1'Revy 19: [367, 1~68. 

63. Dérand Tore,: Corrosion of screw posts, Odontor Revy 22: 371, 1971. 

64. Baraban, D.J.: A simpl1fied method for making ·posts and cores, J 

Prosthet Dent 24: 287, 1970. __ JI 
65. Federick, D.R.: An application of the dowel and composite resin core 

technique, J. Prosthet Dent 32: 420, 1974. 
1 

66. Christy, J.M., and P1pko, D.J.: Fabrication of a dual-post veneer crown, 
J Am Dent Assoc 75: 1419, 1967. 

67. Hanson, E.C., and Caputo! A.A.: Cementing mediums and retentive 
characteristic of dowe1s. J Prosthet Dent 33: 551, 1974. 

68. Silverstein, W.H.: The reinforcement of weakened pu1pless teeth, J 

Prosthet Dent 14: 372, 1964. 
, ~ 

69. OolleYi B.S.: Preparation and'constructjon of post-retenti on crowns for 
anterior teeth, Aust Dent J 12: 544, 1967. 

/ 

, ' 

./ 
1 



l' , 
1 

, 

1 
f 

f 
( 

~ • 
~ 
~ 

? 
• 1 
~ 

f .. 
~ 

1 Il 

~ 

t , 

1 -

o 

-t, 
, ". 

- 80 

70. "Mondelli, J., Piccino, A.C., and Berbert, A.: An acrylic resin pattern 
for a cast dowe1 and core, J Prosthet Dent 25: 413, 1971. 

71. Weine, F.S.: The use of standardized tapered plastic pins ln post and. 
core fabrication, J Prosthet Dent 29

1
: 542, 1973 • 

,72. Johnson, J. K.: A comparati-ve study of the effects 'of length, diameter 
and shape of dowel posts in relation to the ultimate tensile force" 
Thesis, University of Missouri-Kansas City. School of Dentistry, 
1973. ~ 

73. Lister., A.E.A.: A po~t crown for mol ars ~ith divergent,roots. Br Dent 
J 133: 161, 1972. 

74. Ca1der6n-Durney, E., and Rosen, H.; Root fracture as a complication of 
post design and insertion': A 1aboratory study,' Oper Dent 2: 90, 

1977. /" 

75. Phi11ips, T.:,Persona1 communication. Georgetow.n University,.Washington, 
1 D. C. i 

, , 
76. Mark1ey, M.R~! Pin-retain~d and pin-reinfore~ ~mal~am, J Am Dent Assoc-~ 

...-
73: 1295~ 1966. 

77. See1ey, F.O., and Sm~th, J.O.: Advanced mechanics of materials. 2nd éd. 
Wil ey, 1952 .. 

" 

- /" 

1 
l, 

-' 

, ' 


