
Dowel restorations
Treatment with a 

post and core



 A post and core is a 
dental restoration used to 
sufficiently build-
up tooth structure for future 
restoration with a crown 
when there is not enough 
tooth structure to properly 
retain the crown, due to 
loss of tooth structure to 
either decay or fracture. 
Post and cores are 
therefore referred to 
as foundation restorations. 

destructed 
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Do posts strengthen ET teeth?

 ET teeth dry out over time and dentin undergoes 
changes in collagen cross-linking

 ET teeth are more brittle and may fracture more easily 
than non-ET teeth.

 Loss of tooth structurefrom caries, trauma or both that 
makes ET teeth more susceptible to fracture.

 posts do not strengthen teeth, but instead that the 
preparation of a post space and the placement of a post 
can weaken the root and may lead to root fracture

Post should be used only when there is insufficient tooth 

substance remaining to support the final restoration

the main function of a post is the retention of a core to support 

the coronal restoration



 A dowel is placed to provide 
the retention for a crown that 
ordinarily would have been 
gained from coronal tooth 
structure.

 The use of a dowel requires 
that the canal be obturated 
with gutta-percha.

 If a dowel is used, its 
extension into the root must 
at least equal the length of 
the crown for optimum stress 
distribution and maximum 
retention, or the dowel 
should be two-thirds the 
length of the root, whichever 
is greater.

 A minimum length of 4.0 mm 
of gutta-percha, and more if 
possible, should remain at 
the apex to prevent 
dislodgement and 
subsequent leakage.

DL: dowel length

CL: crown length

AF: apical fill (at least 4.00 mm)



The longer a dowel, the greater its retention.

 Post descend as far down the root 
canal as possible in order to 
provide as much retention as 
possible to the post and core 
system. 

 It is not necessarily the length of 
the post within the root canal that 
provides for retention of the core, 
and thus the eventual crown, but 
rather the length of post that will 
exist within root structure that 
exists within surrounding bone



According to mechanism of retention:

PASSIVE (CEMENTED)

ACTIVE (THREADED)

 The threaded dowels are more retentive 
than the cemented, but they also produce 
more stress in the tooth.



Post shapes

 Tapered-smooth 
(or serrated)

 Parallel-smooth 
(or serrated)

 Tapered-
threaded

 Parallel-threaded
Three tapered smooth

Two tapered serrated
One tapered threaded

One parallel threaded

Two parallel smooth

Two parallel serrated



 Tapered-smooth 
(or serrated)

 Usually laboratory made in 
cast gold or other alloy.

 Least retentive design, but if 
long enough and a good fit, the 
retention is sufficient in most 
clinical cases.

 Easy to prepare and easy to 
follow the root canal.

 Similar to the shape of the root 
and therefore less likely to 
perforate through to the 
periodontal membrane.

 Parallel-smooth 

(or serrated)
 Either preformed in base metal 

to which a composite core is 
added, or made with a 
preformed element such as a 
plastic post, which is 
incorporated into a pattern for 
a cast post and core.

 Can be preformed with a core 
and the post shortened from 
the apex.

 More retentive than tapered-
smooth posts and serrations 
further increase retention.



 Tapered-threaded
 Must be preformed and are made 

of base metal.

 Cuts its own thread as it is 
inserted (like a wood screw) and 
therefore introduces considerable 
stresses into the dentine.

 Roots liable to split either as the 
post is being inserted or 
subsequently.

 Not recommended as the sole 
means of retention for a single-
rooted post crown.

 Parallel-threaded 
 Must be preformed and made of 

base metal. A thread is cut into 
the walls of the prepared root 
canal.

The post is then cemented and 
screwed in with minimal force, so 
that stresses are not introduced 
into the dentine.

 Post and core are made of 
different materials.



According to the method of production

 prefabricated  cast



Prefabricated post and cores

 Metal prefabricated post 
systems 

 less time to place, as they do 
not involve any lab work and 
can be inserted immediately 
upon the decision to utilize 
them, once the endodontic 
therapy has been completed 
and the post space cleared of 
gutta percha. 

 they consist two separate 
entities, each composed out of 
its material, that are joined by 
the dentist at the time of the 
procedure. 

 Fibre-reinforced composite 
resin post systems 



Preparing teeth for dowel crowns

 The shoulder or other margin is prepared

 The post hole is prepared by post drill

removing the root canal filling (thermal method with heat pluggers safer)

shaping the post hole

finishing the preparation

 Any remaining tissue between the two is reduced as necessary

 A post, sized for the particular diameter of the root canal, is placed as far 
down as possible into the post space.



Acceptable guidelines for determining the

post length and width include the following:

 post length should be equal to the clinical crown length

 post length should be equal to one-half to two-thirds of the length of 
the remaining root

 post should extend to one-half the length of the root that is 
supported by bone

 post width should not exceed one-third of the root width at its 
narrowest dimension, bear in mind that most roots are not perfectly 
rounded.

 A minimum of 1 mm of sound dentin should be maintained

circumferentially, especially in the apical area where the root surface 
usually becomes narrowerand functional stresses are concentrated



The length of the post 

hole is recorded.

The post is shortened 

from its apical end to 

preserve the retentive 

tag for the core, and 

is tried in again.



 cementing with a 
permanent cement, such 
as zinc-oxide 
phosphate (ZOP) or 
glass ionomer luting 
cement. The ZOP should 
be mixed to a slightly 
more fluid consistency 
than when it is being 
used to cement a 
prosthetic crown, and can 
be more evenly 
distributed along the 
length of the post space if 
placed with a Lentulo 
spiral

The post cemented



 After the prefabricated 
metal post is properly 
cemented into the post 
space, a core material, 
can be packed around 
the cemented post.

 Light-cured composite 
built up freehand.

After the material has been 
cured (or has had a 
chance to set) and 
properly formed into a 
crown preparation, an 
impression can be taken 
for the fabrication of a 
prosthetic crown.



Cast post and cores

 Direct method
Resin pattern is produced directly in the 

tooth by placing a preformed plastic 

post into the post space as though it 

were a prefabricated metal post, and a 

resin material, such as GC pattern 

resin, is used to build up the tooth to 

the proper dimensions. 

 Indirect method
Impression 

light and heavy body, double mix-one stage

A thin reinforcing wire is inserted to stiffen 

the impression and prevent it bending 

when the die is cast.



Remove all old permanent

and/or temporary restorative

material (including material in

the access opening and pulp

chamber). Remove all caries. Remove 

any weak, thin,

and/or unsupported tooth

structure. Reduce the tooth axially and 

incisally. Tooth should receive

full reduction commensurate

with final crown preparation.

Preparation of axial and

incisal tooth structure facilitates

access and makes gutta

percha removal easier. 

Remove the gutta percha to the 

predetermined initialdepth 

(established by measurementof a 

radiograph)

A resin sprue is trimmed to fit loosely 

in the canal.



 Lubricate the canal with 
GCPattern Resin lubricant. 
Use a perio probe, paper point, 
or cotton on a barbed broach 
to carry the lubricant to place. 
A thin coating is all that is 
necessary. Also be sure a thin 
layer of lubricant covers all 
coronal surfaces of the tooth 
that will come into contact with 
the GC Pattern Resin. 

 The first mix of resin in the 
canal should cover the 
contrabevel.



 A second mix is added to 
build up the coronal 
portion of the dowel core. 
Allow the Gc Pattern 
Resin to set completely. 
Carefully remove the post 
pattern and inspect it to 
be sure it is fully formed 
(with no voids).



Coronal portion of the 

resin pattern is 

prepared te receive 

the final restoration.



When this is completed, 

the pattern resin/plastic 

post is removed from the 

tooth structure and 

attached to 

a sprue former, much in 

the same way as a is done 

with the wax pattern of a 

crown, and a single-unit 

cast post and core can 

thus be fabricated out 

of gold, titanium or another 

metal using the lost-wax 

technique

. Sprued resin pattern in ring ready for investing



Cementation of final restoration.



Unicast sett









































Fiber posts

Laboratory-based studies have shown 
that these posts have a high tensile 
strength and modulus of elasticity, 
similar to dentine.

Previously, rigid metal posts resisted 
lateral forces without distortion and 
this resulted in stress transfer to the 
less rigid dentine causing potential 
root cracking and fracture.

Fibre-posts flex under load and as a 
result distributestresses between 
the post and the dentine. 



„Ferrule-effect”



Currently available fibre-based posts are essentially 
composit materials. 

Fibres of carbon or silica surrounded by a matrix of 
polymer resin, usually an epoxy resin. A wide variety of 
posts are available and include parallel-sided, 
tapered,smooth and serrated forms. 

Carbon-fibre posts are black in colour and do not lend 
themselves to aesthetic restorations with all-ceramic 
units. 

Silica-fibre posts are translucent and more tooth coloured 
also called glass-fibre and quartz-fibre.







The new fiber-reinforced posts offer 

impressive results, but clinical evaluation 

is necessary over a longer term.

Cementation of posts with resin cement 

seems to offer better retention, less 

microleakage and higher resistance to 

tooth fracture. 

However, cementing a post with resin 

cement must be performed meticulously, 

as this

procedure is technique-sensitive!



Thank You for 
Your attention


