Endodontics/  Dr. White
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Dr. White had two handouts today.  One included important points and the other is a list of things that you should know from this lecture.  We may already know a lot of things from this lecture. 

The subject is Restoring the Endodontically Treated Tooth.

Does anyone know what percentage of crown prep’s that are performed on a tooth end up causing the death of the tooth?  It is about 15%  (with a range in the literature of 3% to 20%).  So a lot of teeth that we restore end up dying.  

So why do we do endo?  There really is only one reason, and that is provide the patient with a better restoration.  Otherwise we could just extract the tooth.

Endodontically treated teeth are weak.  They are weak because the tooth has had some decay and also old restorations and then the tooth may have been prepped.  So there is not a  whole lot of tooth structure left.  The remaining tooth structure is still under the same occlusal load and is therefore more prone to fracture.  In the ‘70’s and ‘80’s people believed that dentin in vital teeth was different from dentin in non-vital teeth.  This is no longer believed to be the case.  It is the quantity of the dentin, not the quality of the dentin that differentiates an endo tooth from a vital tooth.

Sometimes a dental student who really needs to graduate will manage to get a rubber dam on a stump of a tooth, like this one (SLIDE) and start reeling away.  We have to keep the big picture in mind, though.  Is the tooth restorable?  Disgruntled patients are those that were subjected to endo and then later found out that the tooth was not restorable.  We need to make sure the tooth can be restored before we pick up the NiTi files.  The tooth may seem like a candidate for endo, but after the caries are removed what is left is not adequate (SLIDE).  In other cases, however, we remove the decay, do a little crown lengthening and the tooth can be saved.  So get a good perio consult.   At other times the tooth may look like it in bad shape because of heavy amount of staining, but if it is rock-hard and non-carious then it can be restored (SLIDE).  Occasionally a tooth gets endo treatment that has existing decay.  That’s a real problem for two reasons.  One, it can be a source of reinfection during the endo treatment.  Secondly, once the decay is removed we may not have enough tooth left to restore the tooth.  We need to make sure the decay is gone and the tooth is restorable before we start endo!!!

We also need to be vigilant of things like root fractures.   To recognize a fractured tooth we can use trans-illumination, a tooth sleuth (for localizing pain on biting), sensitivity to cold, and signs such as vertical probing defects.  A lot of cracks are fairly subtle.  So we need to be vigilant.  We can use a surgical microscope to help up do that.  Dr. White pointed out some cracked teeth on his slides.

Crown Lengthening can help us in various ways.  For one, it  gives us more tooth structure to set a rubber dam.  We need to get isolation to restore things like cervical caries and to redo failed root canal treatments.  The crown lengthening comes at a price, though.   That price is unfavorable crown-root ratio.

  Sometime we ask too much of a tiny endo tooth.  This is especially important when a post is placed.  Dr. White showed a slide of a cracked tooth with a unfavorable screw-type post that was to large for the remaining tooth structure and occlusal load.  This is “Herodontics” and it will result with a patient with a broken tooth.

Do posts reinforce teeth?  NO.  We used to think so 20 years ago, but now we know better.  The only reason for placing a post is to retain the final coronal restoration.  Jack Nichols showed that the amount of remain tooth structure is critical.  He also showed that stress tends to be concentrated around the apex of the post.  When teeth break with a post in them, they usually end up being a more hopeless catastrophe then would otherwise be the case.  Usually we are totally screwed.  The cracks of teeth with posts tend to be more apical and less favorable.  

How do we make a post space?  Dr. White thinks it is much easier to make a post space by removing the GP (gutta percha) with a warm instrument.  You can burn a patient with a warm instrument, but you can’t perforate the root with one.  They are much safer for removing GP.  We use a heat carrier or a vertical plugger to perform this task.  Please DO NOT heat the other instruments in the endo kit.  Heat will make them brittle and destroy them.

You can use a Gates-Glidden.  It is a very safe instrument.  It has cutting flutes that are shorter and it has a non-cutting tip.  It has rounded cutting flutes so it follow the canal.  If you break the Gates-Glidden it will tend to break farther up away from the point, so you can reach down and easily retrieve it.  It is very user-friendly.  It is much safer then a Pezzo Reemer.  The Pezzo Reemer has long, parallel flutes.  Wherever you point it, it will go there.  It will go right out the furcation if that is where you’re pointing.  The Gates-Glidden tries to align itself with the post space.  

So use a heated instrument to remove GP and use the Gates-Glidden to begin our space.  Then we can refine with a parapost drill.  We all have a little parapost kit.  Dr. White showed some perforations and how some endodontists saved the tooth and other ones were lost.  Such a sad story.  Sniff, sniff.

How much post space to we need?  C’mon somebody say something.  (Thanks, Jeff)  We need to prepare a space equal to the clinical crown and preferably a little longer.  Then, how much GP do we need?  We need 5 millimeters.  If we have a 21 mm long central incisor with a crown that is 10 mm long, this means that we’d like a parapost space that is 10 mm deep.  This means that we’re only going to have 1mm of GP left.  This isn’t good enough.  We often have lateral canals and apical delta’s in this last few millimeters that we need to protect with the GP.  We’re going to need to leave at least 4 mm of space here.  So teeth just aren’t long enough to satisfy the endodontic and the restorative requirements of the tooth.  We need to compromise in these cases.  Dr. White showed some slides of teeth with too much GP removed and space left in the post space.

How much dentin do we want to remove from the post space?  As little as possible.  The more we remove the less there is to resist the forces of mastication.  Leave as much as possible.  Big tapered posts cause trouble.  Remember the theme of conservation of tooth structure.

The upper first bicuspid has two canals and has a root that is concave in the middle.  On a 2- dimensional radiograph it looks like there is a lot more dentin then you actually have.  Three-D we may have perforated and won’t even be able to tell from the radiograph.  Lower molars also show this tendency on the mesial canals.  It’s easy to do this when we’re shaping them towards the furcation.  It’s very thin in that area.  So we’ll probably want to place lower molar posts in the distal roots and upper molar posts in the palatal roots.

The best time to make the post space is just after you have performed the root canal.  You just spent various appointments negotiating and learning the anatomy of the tooth, you have a rubber dam on, and you have all the right instruments ready to go.  It is the most ideal time to make the post space.  Even if you do something like pull too much GP out, well, you have the GP right there, so just put some back in.  The reality of the school, with it’s divisions between endo and restorative clinics and procedures makes endo treatment and post space prep difficult to perform on the same appointment.  It is something you should consider doing once you graduate, however.  Even if you refer this to the endodontist, you can ask him to make the post space.

Types of posts.  Why don’t we want tapered posts?  Poor retention.  Too much removal of tooth structure.  An extra appointment.  An extra lab fee.  This is an accident waiting to happen.  Dr. White told a story of a student who made a crown for her father with a post that was too big and tapered for the tooth (which was a very small central incisor).  The tooth fractured.  Dad lost his tooth.  The student was happy, though.  Now she gets to do a three unit bridge.

Dr. White likes cast, parallel posts.  (SLIDE)  It is strong, non-corrosive, and parallel sided.  It has good retention, there is no wedging effect, and it is conservative.  Cast posts take an extra appointment, though, and are expensive.  The parapost space system that we use at the school is very good.  It has all the components we need, just use some care.  It has a drill, pre-fab stainless steel post, burn-out pattern for the technician, impression pick-up pattern, and it even has a little aluminum temporary post so you can make a great provisional.

Dr. White is inclined to keep as much tooth structure as possible.  It is better to leave your prep a little ragged and leave more tooth structure, then to remove tooth structure and have a nice smooth, even prep.  Preservation of tooth structure.  It’s better to leave a few millimeters of tooth structure to improve the crown root ratio, then to make things nice and even.

We keep talking about fixed, but we also need to keep removable in mind.  (Dr. White is also a prosthedontist)   Endo treated teeth make great over-denture abutments.  UCLA undergrad removable teaching is extremely good and abutment will allow you to do overdentures.  They provide vertical support, lateral stability, preserve the bone around the roots, give the patient some proprioception, and offer the psychological impact of having the patient thinking that they still have their teeth.  These gold domes are really dome shaped, not shaped like teeth or flat.  (Slide)  Here are a couple of semi-precision attachment to help retain the over-denture.  So, you can see, we can do removable as well as fixed procedures with the endodontically treated tooth.  Dr. White showed some slides of these over-denture cases.  The nice thing about over-dentures is that, even if the patient loses one of the dome abutments, you can just reline the denture and stick it back in, assuming there are still a couple of dome abutments left.  You can even use an over-denture abutment a  under a partial denture, particularly under a distal extension.

Remember what Dr. Caputo, Dr. Standlee, and others have published.  We want posts that are parallel-sided, vented, serrated, and, if possible, with a shoulder.  If the post doesn’t have a shoulder, the build-up will become the shoulder. 

Different post materials.  Stainless steel still works just great.  We know have titanium, but stainless steel works just fine.  The advantage of pre-fab, parallel-sided, stainless steel posts are that they are fast, easy, inexpensive and you get great retention.  The serration and roughness are important so that the tooth can grip the post.  It is parallel-sided so it is conservative.  Maybe a pre-fab post isn’t quite as strong as cast post, but a pretty good alternative.  

We can bend the parapost, but do it outside of the patients mouth before placing it in the space!!!!

Dr. Standllee showed that when it comes to retention:  

screw-type  >  serrated, parallel-sided  >  smooth tapered.

But we don’t use the screw-type because they destroy tooth structure.   They are far too stressful.  They cause cracks and major fractures.  We DO NOT use the active screw-type posts.  We use the serrated, parallel-sided posts instead.


Long posts are more retentive that short posts.  We make them as long as we can, without taking out too much GP.  Remember, though, that wide posts are NOT any more retentive then thin posts.  The wide posts just remove more tooth structure and weakens the tooth.  This is what Dr. Standlee’s research also said. 


Keep the requirements of posts in mind when you look at advertisements when you get out into private practice.  If the post design doesn’t meet the requirements you have learn about get something different.


Dale asked, “How do we retain a parapost in very wide canal?”  Dr. responded be saying that we don’t always get that ideal space.  Maybe the tooth is being retreated and someone had put in a very wide post.  In these cases, we need to balance our principles of conservation of tooth structure with principles of parallelism.  We just need to compromise. 


What cements do you use in the clinic?    Zinc phosphate is the traditional cement.  When we need a little more retention, maybe we should use a stronger cement like glass ionomer, resin-modified glass ionomer, or composite resin.  The catch is that as the cements get stronger it becomes more and more difficult to remover the post in case a retreatment of the root canal become necessary.  If a post is cemented with zinc phosphate, it fairly easy to remove it.  If a post is cemented with glass ionomer it’s a little harder, and with resin-modified glass ionomer a little harder again.  A post cemented with composite resin, like Panasia (?) can be almost impossible to remove.  When we don’t have ideal post length we should consider the stronger cements, like the glass ionomer and composite resin.  Dr. White doesn’t use zinc phosphate much any more himself.  We can now use glass ionomers like Ketac, resin-modified glass ionomers like Fuji and Infinity, and composite resins like Panasia and Panasia 21.


Build-up materials.  Our choice are amalgam or composite.  Resin-modified or plain glass ionomers are not strong enough, in Dr. Whites opinion, to use as build-up material. They are half as strong and should not be used in clinic.  Our first choice is still amalgam, especially in posterior areas.  Alex asked about Flurocore.  Dr. White said that this autocuring composite was in the clinic.  Composites can also be used for build-ups.  Slides were shown of pre-fab posts with build-ups and some build-ups without any posts or pins.  In order for our amalgam build-up to work, we need to have some remaining dentin.  We need to have 2 or 3 opposing walls and some undercuts.  If we don’t have these things, that is when we need a post, otherwise we want to conserve tooth structure and go without a post.  Resin-bonded amalgams probably don’t help to much.  In clinic we also use Herculite light-cure composite on the anterior teeth.  We can also use autocuring composite, like Corepaste.   Often we only need to use composite to restore the anterior teeth and no fixed procedure needs to be done.


Bonding Agents.  These can reduce leakage through tooth structure.  They can help with root and dentin sensitivity.  The bonding agents decrease the permeability of dentin in VITAL teeth and reduce sensitivity.


Root Canal Sealer.  We use zinc oxide eugenol.   This material poisons composites.  We need to be careful with it’s use.  


Endodontically treated ANTERIOR teeth usually don’t need crowns.  On POSTERIOR teeth, however, we need to get coronal coverage.  Even if it is just an onlay or ¾ crown, it must be done.  If you wait too long before putting the crown the tooth may fracture in the mean time.   You also run the risk of having coronal leakage through the temporary sealer (eg. Cavit) and having to retreat the root canal if you wait too long.  We need to get permanent coronal coverage as quickly as possible after having placed our good, solid, temporary.   At least get the build-up in as soon as possible and then get working on the crown.


There are 6 main things that you should get out of this lecture:

1. Plan ahead.  Understand where that tooth fits in the patients overall treatment plan.  

2. Is it restorable?  Will it be an abutment for an over-denture or a long-span bridge (the bridge abutment is far more critical)?

3. Conservation of tooth structure.  

4. Posts are only for retention.  They DO NOT strengthen teeth.

5. We want parallel-sided, passive, serrated, vented posts.

6. Seal the access cavity extremely well.  Get the permanent restoration on as soon as possible.

I hope the rest of your day is painless.  Good luck with exams next week.  Thank you.

