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Abstract

Introduction: As implant placement becomes a common treatment process, problems related to implants appear. Because implants 
are Osseo integrated, they have different effects from natural teeth when functioning as an antagonistic tooth. Among them, research 
on the prognosis when the endodontically treated tooth functions as the antagonistic tooth of the implant is insufficient. There are 
studies that endodontically treated teeth become weaker, and other studies that implants do not have PDL, so that have a negative 
effect on the opposing teeth.

Aim: This study was conducted to examine the prognosis of endodontically treated teeth which is antagonistic tooth of implant

Methods: 91 patients (174 implant) were analyzed, and panormamic view and their chart records were used to investigate whether 
or not root canal treatment was performed and the teeth were extracted after root canal treatment and post.

Results: The extraction rate increased to 9.3%, 31.4%, 46.7% as additional treatment with natural teeth, endodontic treatment, 
post added endodontic treatment proceeded. As the additional procedure progressed, the tooth extraction rate showed a tendency 
to increase.

Conclusions: For endodontically treated teeth, the extraction rate of the antagonistic tooth increases at the time of implantation, and 
when the post is performed, the extraction rate tends to increase.
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Introduction

In 1965, Dr. P. Brånemark first placed an implant in a patient, and since the implant was introduced in earnest, the use of implants to 
replace lost teeth accounts for a large proportion of dental care [1,2]. With interest in people and the improvement of living standards, 
the number of restorative treatments to preserve teeth and implants to restore edentulous areas has increased [3]. As the replacement of 
tooth loss by implant placement increases, diseases caused by implants are emerging as a new problem [4].

Implants have become a universal approach in dental care and have become an essential field as an object to be aware of, just like 
natural teeth. Implants are implanted and have a different structure from natural teeth [5], but it has been found through various cases 
and studies that they are very similar to natural teeth in terms of the progression and management of surrounding tissue diseases [2].
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The implant can function as an adjacent tooth of a natural tooth and as an antagonistic tooth. Although there are numerous studies on 
implants, there are very few studies with regard to the prognosis of endodontically-treated teeth as antagonists of implants.

It is widely accepted that teeth undergoing root canal treatment are more susceptible to fracture than vital teeth due to the pathologi-
cal and biomechanical changes that have occurred before [7]. And it is known that the root canal post does not strengthen the teeth, as it 
weakens the teeth by removing significant tooth structure in the process of preparing the post space [8].

Bone is constantly remodeling itself in response to occlusal stimuli and other factors [9,10]. Implants without periodontal ligaments 
have a different response to occlusal force than natural teeth [5], Urdaneta., et al. (2011) [11] reported an increase in the amount of bone 
loss of natural teeth when there is a natural tooth as an implant restoration opposing tooth. Also, Urdaneta., et al. (2014) [12] compared 
the amount of bone loss between the implant and the natural tooth, and reported that the amount of bone loss was higher when the im-
plant was the antagonist. This means that the prognosis of natural teeth using implants as an opposing tooth is worse than that of natural 
teeth as an opposing tooth.

However, these studies are related to comparison with vital teeth, not non-vital teeth. In addition, studies have been conducted to ob-
serve the prognosis of root canal treatment or post-added endodontic treated teeth, natural teeth, and implants in patients with chronic 
periodontitis [13], but studies on the prognosis of endodontically treated teeth as adjacent or antagonist teeth are rare [14]. Prior to this 
study, Kim., et al. (2021) [15] studied the effects of adjacent and antagonist teeth on the prognosis and the cause of tooth extraction prior 
to implant restoration by focusing on implant-related factors. In the previous study, a study was conducted on the prognosis in terms of 
overall treatment such as crown, resin restoration, amalgam filling, GI filling, etc. Altough a study on the prognosis in terms of overall 
treatment was performed, detailed studies on endodontically treated and post- added endodontic treated teeth are considered insuf-
ficient.

The purpose of this study is to investigate whether the prognosis of this opposing tooth is affected by the endodontic treatment. In 
terms of the effect of implant treatment on endodontically treated opposing teeth, few studies on the prognosis of natural teeth have 
been conducted and are insufficient. In addition, the prognosis of the tooth with the post applied as the implant opposing tooth will be 
examined.

Materials and Methods

This study was conducted on 91 patients who visited Kyungpook National University Dental Hospital between 2005 and 2019 and had 
implants placed and prosthetic restorations under the diagnosis of chronic periodontitis. A total of 165 implant sites were investigated. 
Cases with at least one antagonist at the implant site were included, and endodontic treatment of the antagonist, the presence or absence 
of a post, and post-implant extraction were investigated. Cases with severe bone loss of the antagonist prior to implant placement were 
excluded. In this study, panoramic radiographs were investigated as a basis, and radiographs and chart records taken during observation 
after implant placement were used to investigate whether or not root canal treatment was performed and the teeth were extracted after 
root canal treatment and post.

Data on the presence or absence of endodontic treatment and post for the implant opposing tooth were established. In addition, the 
cause of extraction of the antagonist was investigated and classified into periodontal reasons, fracture, and caries.

Chi-square test and Fisher’s exact test were performed to determine the relationship between the prognosis of the implant and the 
antagonist. All analyzes were performed using the SPSS program.
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Results

A total of 174 implant abutments were analyzed in 91 patients. Teeth that were scheduled to be extracted due to severe periodontitis 
before implant placement were excluded. According to a study by Kim., et al. (2021) [15], the extraction rate of adjacent and antagonist 
teeth due to periodontal causes was 65%, and the extraction rate, which was 14% due to caries, was not included.

First, a null hypothesis was established that there was no correlation between the two variables of the natural tooth and the endodon-
tic treatment or the endodontic treatment and the post-added endodontic treated teeth, and as an alternative hypothesis, the relationship 
between the two variables was assumed. Table 1 and 2 were obtained through the chi-square test for the presence or absence of extrac-
tion between natural teeth and endodontic treatement or endodontic treatment and post-treatment (Table 1 and Table 2).

Treatment
natural teeth endo. + endo. and 

post
all

Tooth extraction non-extraction frequency 98 43 141
expected frequency 87.5 53.5 141.0

% of tooth extraction 69.5% 30.5% 100.0%
% with or without treatment 90.7% 65.2% 81.0%

tooth extraction frequency 10 23 33
expected frequency 20.5 12.5 33.0

% of tooth extraction 30.3% 69.7% 100.0%
% with or without treatment 9.3% 34.8% 19.0%

all frequency 108 66 174.0
% of the presence or absence

% with or without treatment

expected frequency 108.0 66.0 174.0
62.1% 37.9% 100.0%

100.0% 100.0% 100.0%

Table 1: Cross table with or without extraction and with or without treatment.

Approximate Significance 
Probability

(Two-tailed test)

Probability of Precise 
Significance

(Two-tailed test)

Exact significance
(one-sided test)value degrees of 

freedom
Pearson chi-square 17.454 1 .000 .000 .000

Continuity correction 15.829 1 .000
Likelihood ratio 17.058 1 .000 .000 .000

Fisher’s exact test .000 .000
Linear to linear  

combination
17.354 1 .000 .000 .000

number of valid cases 174

Table 2: Chi-square test with and without treatment.
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According to statistics, χ² = 17.454 and p value = 0.000, so we can reject the null hypothesis and adopt the alternative hypothesis that 
there is a relationship between the two variables. That is, endo. or endo. and post, it was found that there was a correlation with tooth 
extraction.

A chi-square test was performed to examine the correlation between the tooth that had undergone only endodontic treatment and the 
tooth that had undergone post added endodontic treatment in the same way to examine whether the post trial was related to the tooth 
extraction rate. A null hypothesis was established that there was no correlation between the two variables, and it was assumed that there 
was a correlation between the two variables as an alternative hypothesis. As a result of the chi-square test, Tables 3 and 4 were obtained 
(Table 3 and Table 4).

Post presence
endo. endo. and post all

tooth extraction non-extraction frequency 35 8 43
expected frequency 33.2 9.8 43.0

% of tooth extraction 81.4% 18.6% 100.0%
% with or without treatment 68.6% 53.3% 65.2%

tooth extraction frequency 16 7 23
expected frequency 17.8 5.2 23.0

% of tooth extraction 69.6% 30.4% 100.0%
% with or without treatment 31.4% 46.7% 34.8%

all frequency 51 15 66
% of tooth extraction

% with or without treatment

expected frequency 51.0 15.0 66.0
77.3% 22.7% 100.0%

100.0% 100.0% 100.0%

Table 3: Cross table of the presence or absence of tooth extraction according to the progress of the post.

Approximate  
Significance Probability

(Two-tailed test)

Probability of Precise 
Significance

(Two-tailed test)

Exact significance
(one-sided test)value degrees of 

freedom
Pearson chi-square 1.194 One .274 .358 .215

Continuity correction .616 One .433
Likelihood ratio 1.162 One .281 .358 .215

Fisher’s exact test .358 .215
Linear to linear combination 1.176 One .278 .358 .215

number of valid cases 66

Table 4: Chi-square test with and without post.
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According to statistics, χ² = 1.194 and p value = 0.274, so we can accept the null hypothesis and reject the alternative hypothesis that 
there is no correlation between the two variables. In other words, it was possible to obtain the result that there was no correlation be-
tween the presence or absence of a post and tooth extraction.

A linear versus linear combined analysis was performed to determine the trend of increase or decrease in the tooth extraction ratio 
during additional treatment of endodontic treatment, post added endodontic treatment. The null hypothesis is that the extraction rate is 
constant regardless of the additional treatment of the implant opposing tooth, and the alternative hypothesis is that the extraction rate 
tends to increase/decrease as additional treatment proceeds. As a result of the linear versus linear binding assay, the results shown in 
tables 5 and 6 were obtained (Table 5 and Table 6).

Natural Teeth Endo. Endo. & Post All
Tooth Extraction Tooth Extraction Frequency 10 16 7 33

expected frequency 20.5 9.7 2.8 33.0
% of tooth extraction 30.3% 48.5% 21.2% 100.0%

% in treatment 9.3% 31.4% 46.7% 19.0%
non-extraction frequency 98 35 8 141

expected frequency 87.5 41.3 12.2 141.0
% of tooth extraction 69.5% 24.8% 5.7% 100.0%

% in treatment 90.7% 68.6% 53.3% 81.0%
all frequency 108 51 15 174

% of tooth extraction

% in treatment

expected frequency 108.0 51.0 15.0 174.0
62.1% 29.3% 8.6% 100.0%

100.0% 100.0% 100.0% 100.0%

Table 5: Cross-table with or without tooth extraction according to additional treatment.

Approximate Signifi-
cance Probability
(Two-Tailed Test)

Exact Significance
(Two-Tailed Test)

Exact Significance
(One-Sided Test)Value Degrees Of 

Freedom
Pearson chi-square 19.218 2 .000 .000

Likelihood ratio 18.220 2 .000 .000
Fisher’s exact test 18.492 .000

Linear to linear combi-
nation

18.913 One .000 .000 .000

number of valid cases 174

Table 6: Chi-square test on the presence or absence of tooth extraction for additional treatment.

According to statistics, the extraction rate increased to 9.3%, 31.4%, and 46.7% as additional treatment with natural teeth, endodontic 
treatment, post added endodontic treatment proceeded. It can be concluded that the ratio of tooth extraction rate tends to increase as the 
alternative hypothesis of additional treatment proceeds while rejecting the null hypothesis that it is constant. (p < 0.05).
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Discussion

In the results of this study, it was confirmed that the tooth extraction rate was increased when the implant antagonist received end-
odontic treatment. Tronstad, L [7] reported that tooth resilience was lowered by caries restoration, access cavity preparation, root canal 
flaring of the cervical area, and moisture loss of dentin. In addition, Urdaneta., et al. [11] reported that the amount of bone loss was 
higher when the implant was an opposing tooth compared to a natural tooth. Through this study, it was confirmed through this study that 
the tooth extraction rate was high in the presence of implants as an antagonist with endodontic treatment, and the prognosis was poor 
compared to natural teeth that were not treated with endodontic treatment. This was consistent with the results of previous studies. It is 
thought that this is probably due to the combination of the increased possibility of tooth fracture due to the occurrence of tooth material 
loss due to toot preparation during endodontic treatment and the excessive occlusal force of the implant without periodontal ligament. In 
addition, Tronstad, L [7] said that the preparation for the post weakened the teeth without strengthening the teeth due to significant loss 
of tooth material. However, in the results of this study, it was confirmed that post application did not significantly increase the extraction 
rate when the implant was an antagonist. Through this, it was possible to infer that additional tooth material preparation for post did not 
affect the significant results shown in tootm material preparation for endodontic treatment.

However, when looking at the tendency of tooth extraction for endodontically treated teeth and teeth that had progressed to the post, 
it was confirmed that the tendency for a poor prognosis increased as the number of tooth material preparations for conservative treat-
ment increased.

The dentition, occlusal pattern, occlusal force, and prosthetic restoration status of each patient are various and influencing factors, but 
it is considered to be a limitation that it is not limited. Another limitation is that implants and endodontic treatments were performed by 
various surgeons, making it difficult to control the experimental group. Further studies are needed to overcome these limitations.

Conclusions

The tooth that has been treated with endodontic treatment is the antagonist of the implant exhibit higher possibility of extraction than 
the tooth has not been treated with endodontic treatment. Compared with teeth that have undergone only endodontic treatment, tooth 
extraction rate does not increase significantly when endodontic treatment and post are performed.

1. Abraham., et al. “A brief historical perspective on dental implants, their surface coatings and treatments”. The Open Dentistry Journal 
8.1 (2014): 50-55.

2. Babak Najafi., et al. “Surgical Treatment of Advanced Peri-Implantitis With a Dual Augmentation Technique: A Report of Two Cases 
With 15-Month Follow-Up”. Clinical Advances in Periodontics 7.1 (2017): 1-7.

3. SE Marcus., et al. “Tooth Retention and Tooth Loss in the Permanent Dentition of Adults: United States, 1988-1991”. Journal of Dental 
Research 75.2 (1996): 684-695. 

4. Niklaus P Lang., et al. “Periimplant diseases: where are we now? - Consensus of the Seventh European Workshop on Periodontology”. 
Journal of Clinical Periodontology 38.11 (2011): 178-181.

5. Yongsik Kim., et al. “Occlusal considerations in implant therapy: clinical guidelines with biomechanical rationale”. Clinical Oral Im-
plants Research 16.1 (2005): 26-35.

Bibliography

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4040928/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4040928/
https://www.researchgate.net/publication/304145370_Surgical_Treatment_of_Advanced_Peri-implantitis_With_Dual_Augmentation_Technique_A_Report_of_Two_Cases_With_15-month_Follow-up
https://www.researchgate.net/publication/304145370_Surgical_Treatment_of_Advanced_Peri-implantitis_With_Dual_Augmentation_Technique_A_Report_of_Two_Cases_With_15-month_Follow-up
https://journals.sagepub.com/doi/10.1177/002203459607502S08
https://journals.sagepub.com/doi/10.1177/002203459607502S08
https://pubmed.ncbi.nlm.nih.gov/21323713/
https://pubmed.ncbi.nlm.nih.gov/21323713/
https://pubmed.ncbi.nlm.nih.gov/15642028/
https://pubmed.ncbi.nlm.nih.gov/15642028/


Citation: Jae-Mok Lee., et al. “The Prognosis of Endodontically Treated Teeth as an Opposing the Implants”. EC Dental Science 21.3 (2022): 
02-08.

08

The Prognosis of Endodontically Treated Teeth as an Opposing the Implants

Volume 21 Issue 3 March 2022
© All rights reserved by Jae-Mok Lee., et al.

6. Rocca GT., et al. “Restoration of severely damaged endodontically treated premolars: The influence of the endo-core length on mar-
ginal integrity and fatigue resistance of lithium disilicate CAD-CAM ceramic endocrowns”. Journal of Dentistry 68 (2018): 41-50.

7. Randow K., et al. “On cantilever loading of vital and non-vital teeth. An experimental clinical study”. Acta Odontologica Scandinavica 
44 (1986): 271-277.

8. Tronstad L. “Restoration of Endodontically Treated Teeth”. Clinical Endodontics (2009): 242-246.

9. Shimomoto Y., et al. “Effects of occlusal stimuli on alveolar/jaw bone formation”. Journal of Dental Research 86 (2007): 47-51.

10. Motokawa M., et al. “Effects of long-term occlusal hypofunction and its recovery on the morphogenesis of molar roots and the peri-
odontium in rats”. The Angle Orthodontist 83 (2013): 597-604.

11. Urdaneta RA., et al. “Factors associated with crestal bone gain on single-tooth locking-taper implants: the effect of nonsteroidal anti-
inflammatory drugs”. International Journal of Oral and Maxillofacial Implants 26.5 (2011): 1063-1078.

12. Urdaneta RA., et al. “The effect of opposing structures, natural teeth vs. implants on crestal bone levels surrounding single-tooth 
implants”. Clinical Oral Implants Research 25.2 (2014): 179-188.

13. Schmidlin Kurt., et al. “Complication and failure rates in patients treated for chronic periodontitis and restored with single crowns on 
teeth and/or implants”. Clinical Oral Implants Research 21.5 (2010): 550-557.

14. Carl E Misch., et al. “Posterior Implant Single-Tooth Replacement and Status of Adjacent Teeth During a 10-Year Period: A Retrospec-
tive Report”. Journal of Periodontology 79.12 (2008): 2378-2382. 

15. Park Su Yeon., et al. “Long-term outcomes of adjacent and antagonistic teeth after implant restoration: a focus on patient-related fac-
tors”. Journal of Periodontal and Implant Science 51.2 (2021): 135-143.

https://pubmed.ncbi.nlm.nih.gov/29107134/
https://pubmed.ncbi.nlm.nih.gov/29107134/
https://pubmed.ncbi.nlm.nih.gov/3544657/
https://pubmed.ncbi.nlm.nih.gov/3544657/
https://www.nature.com/articles/sj.bdj.2014.198
https://journals.sagepub.com/doi/abs/10.1177/154405910708600107?journalCode=jdrb
https://pubmed.ncbi.nlm.nih.gov/23148606/
https://pubmed.ncbi.nlm.nih.gov/23148606/
https://pubmed.ncbi.nlm.nih.gov/22010091/
https://pubmed.ncbi.nlm.nih.gov/22010091/
https://pubmed.ncbi.nlm.nih.gov/23278549/
https://pubmed.ncbi.nlm.nih.gov/23278549/
https://www.researchgate.net/publication/44574445_Complication_and_failure_rates_in_patients_treated_for_chronic_periodontitis_and_restored_with_single_crowns_on_teeth_andor_implants
https://www.researchgate.net/publication/44574445_Complication_and_failure_rates_in_patients_treated_for_chronic_periodontitis_and_restored_with_single_crowns_on_teeth_andor_implants
https://pubmed.ncbi.nlm.nih.gov/19053930/
https://pubmed.ncbi.nlm.nih.gov/19053930/
https://pubmed.ncbi.nlm.nih.gov/33913636/
https://pubmed.ncbi.nlm.nih.gov/33913636/

