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The effect of calcium hydroxide root filling on dentin fracture strength.

· Rosenberg B, 

· Murray PE, 

· Namerow K. 

Department of Endodontics, College of Dental Medicine, Nova Southeastern University, Fort Lauderdale, FL 33328-2018, USA. rosenbergendo@adelphia.net
This in vitro study measured the effect of calcium hydroxide root filling on the microtensile fracture strength (MTFS) of teeth. A total of 40 extracted human disease-free permanent maxillary incisors were hand and rotary instrumented and vertically compacted with United States Pharmacopeia (USP) calcium hydroxide. The teeth were stored in a moist environment for 7, 28, and 84 days. As a control group, 10 teeth were vertically compacted with gutta percha and sealer. The MTFS of the teeth was measured (Mpa) using an Instron machine. Data were assessed statistically using an unpaired t-test (P value). The intracanal placement of calcium hydroxide weakened the MTFS of teeth by 13.9 Mpa per 77 days: an average of 0.157 MPa day-1. Between 7 and 84 days, the MTFS of the dentin was reduced by 43.9%. This difference was statistically significant (P < 0.05). A statistical difference (P < 0.05) was observed between the mean MTFS of the calcium hydroxide-filled dentin between 7 days (45.7 MPa) and 28 days (35.6 MPa) and also between 7 and 84 days (31.8 MPa). There was also a significant difference (P < 0.05) between the MTFS of the calcium hydroxide-filled dentin after 84 days (31.8 MPa) and the gutta percha-filled dentin (41.3 MPa) when used as a control root filling material. The weakening of the dentin by 23-43.9% following root canal filling with calcium hydroxide provides compelling evidence to re-evaluate the daily usage of this material in endodontic therapy.
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Long-term calcium hydroxide as a root canal dressing may increase risk of root fracture.

· Andreasen JO, 

· Farik B, 

· Munksgaard EC. 

Department of Oral and Maxillofacial Surgery, University Hospital, Rigshospitalet, Copenhagen, Denmark.

It has been proposed (Cvek 1992) that immature teeth are weakened by filling of the root canals with calcium hydroxide dressing and gutta-percha. The aim of the present study was to test the hypothesis that dentin in contact with calcium hydroxide would show a reduction in fracture strength after a certain period of time. Immature mandibular incisors from sheep were extracted and divided into two experimental groups. Group 1: the pulps were extirpated via the apical foramen. The root canals were then filled with calcium hydroxide (Calasept) and sealed with IRM(R) cement, and the teeth were then stored in saline at room temperature for 0.5, 1, 2, 3, 6, 9, or 12 months. Group 2: the pulps were extirpated and the root canals were filled with saline and sealed with IRM(R) cement. The teeth were then stored in saline for 2 months. Intact teeth served as controls and were tested immediately after extraction. All teeth were tested for fracture strength in an Instron testing machine at the indicated observation periods. The results showed a markedly decrease in fracture strength with increasing storage time for group 1 (calcium hydroxide dressing). The results indicate that the fracture strength of calcium hydroxide-filled immature teeth will be halved in about a year due to the root filling. The finding may explain the frequent reported fractures of immature teeth filled with calcium hydroxide for extended periods.
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Comparison of fracture resistance in root canals of immature sheep teeth after filling with calcium hydroxide or MTA.
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Thirty immature sheep incisor teeth were tested for their fracture resistance after various treatment modalities using calcium hydroxide (CH) or a mineral trioxide aggregate material (MTA) as a root filling. The incisors, having approximately 80% of their root growth completed, were removed from jaws of slaughtered sheep and divided into four experimental groups. The pulps were extirpated from all the teeth through the open apexes. (a) Saline group: the teeth were preserved in saline for 100 days at 6 degrees C. (b) CH group: the root canals were filled with CH and sealed apically with IRM and stored as above. (c) MTA group: the canals were filled with MTA and stored as above. (d) CH+MTA group: the canals were filled with CH and sealed with IRM. After 30 days, the CH was replaced with MTA and stored as above. At the end of the 100-day storage period, all teeth were embedded in plaster of Paris and tested for fracture strength at the cervical area in an Instron testing machine. The results showed a decrease in fracture resistance (a) of the incisors with CH in the root canals after 100 days of storage, compared to (b) teeth stored in intracanal saline and (c) teeth with 30 days of CH and then filled with MTA, and (d) those filled with MTA in the canals. In conclusion, when CH was kept in the canals of immature sheep teeth for only 30 days followed by root filling with MTA there was no significant decrease in strength of the root within an observation period of 100 days. This finding may be of importance in the decision of treatment plans for teeth with pulp necrosis and immature root formation.
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Fracture resistance of human root dentin exposed to intracanal calcium hydroxide.

· Doyon GE, 

· Dumsha T, 

· von Fraunhofer JA. 

Department of Endodontics and Periodontics, University of Maryland Dental School, Baltimore, Maryland, USA. gedoyon@hotmail.com
The purpose of the present study was to determine if exposure to intracanal calcium hydroxide [Ca(OH2)] alters the fracture resistance of human root dentin. One hundred and two freshly extracted single rooted human teeth divided into three groups of 34 teeth each. Coronal access and endodontic instrumentation using round burs, stainless steel files, and Profile GT rotary files were completed for each tooth. The prepared root canal system of each tooth was filled with saline solution (group 1), USP Ca(OH)2 (group 2), or Metapaste (group 3). The apicies and access openings were sealed with composite resin and the teeth were immersed in saline. After 30 days, the roots of 17 teeth from each group were sectioned horizontally into 1-mm thick disks and each disk was loaded to fracture at 2.5 mm/min with a SATEC universal-testing machine. After 180 days the same procedure was performed on the remaining 17 teeth in each of the 3 groups. The peak load at fracture was measured for each dentin disk. Data were analyzed using one-way ANOVA and a post hoc Student-Newman-Keuls test. After 30 days exposure to the test solution, there was no difference in the peak load at fracture for the three groups of teeth. However, after 180 days, the roots of the teeth exposed to USP Ca(OH)2 showed a significant decrease in peak load at fracture when compared to the 30-day groups and the 180-day groups exposed to saline or Metapaste.

From ROOTS, May 11, 2007 

As I promised, here is the private communiqué with Dr. Abbott which I post with his prior permission.

I admire Paul tremendously.....his clear cut line of thinking and his fantastic style of teaching.

Please read his titles and responsibilities under his signature. He is quite a busy man......yet in the last 6 years, he has NEVER failed to answer anything I have asked him in private or public. Teachers like Dr. Abbott, Fred B. and Ben Schein are treasures and sadly, some of the few remaining good "dinosaurs" roaming the landscapes of endodontics ...((

Dr. Ahmad Tehrani 

Hi Ahmad,

Thanks for your message. I was not at the AAE meeting in Philadelphia this

year due to other international lecturing commitments as well as work back

home. However, I will be at the IFEA World Congress in Vancouver in August

this year, and then the ESE meeting in Turkey in September. Hopefully we can

meet up at one of those meetings instead. I encourage you to come along to

the IFEA Congress especially as it promises to be a great scientific

meeting.

I am happy for my comments to be posted on Roots - and I would be interested

in seeing any comments that my thoughts generate from your colleagues.

The issue of whether Ca(OH)2 weakens endodontically-treated teeth is an

interesting topic but one which I think has yet to be fully investigated. In

particular, the question in my mind is whether the weakening shown in some

studies (e.g.. immature sheep teeth) is relevant from a human clinical

perspective with respect to the tooth that I am about to treat which has an

open apex, an infected root canal system and apical periodontitis.

The studies that have investigated this topic have not applied forces to the

teeth in the same way as would occur in the mouth - typically, we are

talking about anterior teeth and trauma forces. These forces are typically

an "impact blow" or a "catastrophic force" (i.e. sudden, severe, quick, very

short application time) and they are usually applied from a labial direction

and not as a continuous force such as that applied by Instron testing

machines - these machines typically apply a load at one point (depending on

the set up used) and the load is then gradually increased (the rate of

increase can be varied) until the tooth fractures. That is, it is not

typically an impact force as in trauma.

These studies have also used different teeth - sheep, humans, etc. They have

used different forms of Ca(OH)2 and this may affect the results. Jens

Andreasen was visiting our School in Perth, Australia in February this year

and we discussed this in detail. He told me that a study is being done to

look at different formulations of Ca(OH)2 and it looks like this may be a

factor - but these results have not been published anywhere yet - hopefully

we will see them soon.

Certainly my own clinical experience would suggest to me that any weakening

(if it does occur) is very minimal since I have had only about 3-4 patients

(at least that I remember) who have returned to see me with fractures of the

teeth following long-term Ca(OH)2 treatment of wide canals. In every one of

these cases, the fracture has occurred as a result of further trauma to the

teeth - I do not recall any of these teeth fracturing "spontaneously" or

during normal chewing biting or function. Each tooth was quite immature when

the original apexification treatment was commenced and the only 2 options

available for the patients at that time were to do the apexification or to

extract the tooth. Retention of the tooth was in the best interests of the

patients, as I suspect would be the usual scenario for most young patients

with trauma to their anterior teeth at such a young age.  The literature

does tell us that some children/people are "accident prone" and so further

trauma to a tooth is always possible.  I believe it was the further trauma

to the teeth that led to the fracture rather than the fact that I used

Ca(OH)2 in the canals.  If the further trauma had not occurred then it is

likely that the teeth would not have fractured.

It could also be argued the other way - that is, the Ca(OH)2 led to the

fracture - but if so, why did the fracture not occur sooner and why only

when the tooth was knocked again?  I accept that the Ca(OH)2 may have

weakened the tooth which may have meant that it was more likely to fracture

when knocked but what is there to say that the tooth would not have

fractured anyway once knocked again?

At this point in time, I do not think we have an ideal replacement fro

Ca(OH)2 as a medicament - from both an antibacterial point of view and as a

"hard tissue stimulant" for apexification. Some clinicians are suing MTA as

an apical barrier but this is not an easy material to place accurately and I

worry about inexperienced general dentists attempting this on just the

occasional basis. I have seen a number of such attempts which have required

surgery due to gross extrusion of the MTA through the apical foramen and

then causing foreign body reactions. Hence, much caution is needed, I

believe, in promoting such techniques that have yet to be proven

scientifically to be advantageous..

The options for the tooth have to be considered on a case by case basis. In

most situations, I would still prefer to use Ca(OH)2 as it is predictable in

most respects. If a fracture does occur later, then so be it - and I

recognise/accept that this is a small risk and one that can not be avoided

if further trauma occurs.  We need to be aware of the potential that this

may occur but we should not "fear" that it will occur in the occasional

case. The occurrence of such fractures (again in my own experience and

without scientific evaluation) is too rare to warrant changing what I

currently do.  I also accept that nothing lasts forever in dentistry and

other treatment may be required later. All treatment we do is a compromise

to the tooth - but the real compromise has already occurred to the tooth

before the patient came to see me (i.e. the caries, the infection, the

trauma, etc that led to the need for the endodontic treatment).

Hope this helps and that it stimulates some comments.

Cheers,

Paul
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