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ABSTRACT

Objective: To evaluate the effects of different placement timings of definitive coronal restorations on
endodontically treated teeth (ETT) and analysis of other factors resulting in extraction of such teeth.

Study Design: Retrospective study.

Place and Duration of Study: This study was conducted at the College of Dentistry, Qassim University, Saudi
Avrabia from May 2012 to January 2018.

Materials and Methods: Data of 4,012 patients who received endodontic treatment and final coronal restorations
were gathered from dental records. Reasons and time of extraction of ETT were noted.

Results: significant association was found between extraction of ETT and female gender (p < 0.00) and 60+ days
waiting time of final coronal restoration (p < 0.00). Year of dental students and number of visits of RCT did not
have significant association with extraction of ETT (p = .366 and .654 respectively).

Conclusion: Final coronal restorations should be placed within first two weeks after completion of RCT. This

reduces the risk of extraction of ETT.
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INTRODUCTION

The survival and functionality of root treated teeth are
emerging aspects of endodontic treatment outcome,
rather than periapical healing alone'?. Untoward events,
like extraction, retreatment and apical surgeries occur
within first three years of root canal treatment®. There
are only few studies in literature that have analyzed the
survival of endodontically treated teeth (ETT) and
reasons of extraction of such teeth*. In a recently done
systematic review Zhu, have reported the protective
role of post placement when restoring ETT with
mutilated coronal structure®. Because endodontic
treatment and crown placement procedures are
primarily performed to restore functionality and to
prevent tooth extraction, it is important to analyze the
relationship of survival of endodontically treated tooth
with the waiting time of crown placement.

The objectives of the present retrospective study,
involving Saudi adults, were to investigate the
distribution of reasons for extraction of ETT, time delay
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between endodontic treatment and placement of final
coronal restoration and influence of time delay and
other factors (patient’s gender, location of tooth in the
arch, type of tooth and year of dental student providing
treatment) on the extraction of ETT.

MATERIALS AND METHODS

After getting ethical approval, data were collected from
4,012 patients who received endodontic treatment and
final coronal restoration from May 2012 to January
2018 at College of dentistry, Qassim University, Saudi
Arabia.

The authors considered the reason mentioned in the
patient’s file as the main reason for extraction. The
reason was confirmed by again examining the tooth’s
periapical radiograph from the patient’s database by
checking the reason that was noted in the clinics
procedure list on the day of extraction of ETT. If more
than one reasons were found, the more untreatable
condition was chosen (e.g. root fracture over recurrent
caries).

Patient’s gender, age, type of tooth (molar, premolar or
anterior), location of tooth in dental arch (maxillary and
mandibular), year of treating dental student (4" year
and 5" year), quality of root canal treatment (length of
obturation, presence or absence of voids), type of final
coronal restoration (core buildup or crown), type of
crown (PFM or all ceramic), presence or absence of
opposing dentition, waiting time of crown placement
after completion of root canal treatment (0-14 days, 15-
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59 days and 60+ days), date of extraction and presence
or absence of post were obtained from patient’s file.
Data were pooled and analyzed by SPSS 25 (SPSS,
Chicago, IL). The association between extraction
reasons (crown fracture, prosthetic reasons and
endodontic reasons) and patients characteristics (male,
female), tooth characteristics (maxillary vs mandibular,
location of tooth and type of tooth) or restoration
characteristics were examined using a Chi Square tests
and Z-tests. A value of P < .05 was considered to be
statistically significant at 95% confidence interval.

RESULTS

The mean age of the patients was 37.27 (range 11-85)
years. The gender distribution of the patients was 1305
(32.5%) males versus 2707 (67.5%) females. The
distribution of analyzed teeth is presented in Fig. 1. The
most commonly extracted teeth were molars (h=1087;
27%) followed by premolars (n=1015; 25.3%). Anterior
teeth were least commonly extracted (n=698; 17.4%).
2319 (84.6%) extracted teeth had crown present and
431 (15.4%) extracted teeth had composite restoration/
build up present. 794 (28.4%) of extracted teeth had
post present and 2006 (71.6%) of teeth had post absent.
The reasons for which decisions of extraction of teeth
were made are presented in Fig. 2.
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Figure No. 1: Distribution of 4,012 studied ETT.
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Figure No. 2: Reasons for extraction of 2,800 ETT.

Endodontic reasons (vertical root fractures) were the
most common reasons (n=2014; 50.2%), followed by

crown fractures (n=498; 12.4%). Prosthetic reasons or
restoration failures were the least common reasons for
extraction of ETT (n=288; 7.2%).

A Chi square test was applied to see the association of
extraction of ETT with various variables (Table 1).
Female gender, multivisit RCT’s, permanent coronal
restorations done after more than 60 days, absence of
post have highly significant association with extraction
of ETT (P < 0.00). Year of dental student was not
associated significantly with extraction of ETT
(p = .366).

Table No.1: Association of various factors with
extraction of ETT (Level of significance P < 0.05;

95% CI)
Variables N (%) Chi
square; p
Gender
e Male 750 (26.8%) <0.00
e  Female 2050 (73.2%)
Year of dental student
o 4Myear 823 (29.4%) .366
o 5"year 1977 (70.6%)
Quality of root canal treatment
e Overobturation 428 (15.3%)
e Obturation within 2204 (78.7%)
2mm of apex <0.00
e Short obturation 168 (6%)
No of visits of RCT
e Single visit 652 (23.3%) .654
e Multivisit 2148 (76.6%)
Time of placement of coronal
restoration
e 0-14 days 1062 (37.9%)
e 15-59 days 439 (15.7%) <0.00
e 60+ days 1299 (69.8%)
Post
e  Present 794 (28.4%) <0.00
e  Absent 2006 (71.6%)
DISCUSSION

The present study was done at a government
undergraduate dental college. Study is retrospective and
all procedures were performed by 4™ and 5" year dental
students. This is therefore a limitation of the study.
Despite the limitations, this study shows an interesting
picture of endodontic treatment outcome. The vast
majority of ETT were extracted due to endodontic
reasons and root fractures (50.20%). Other reasons
were less common.

The present results are in agreement with Yoshino
et al., who reported that very high prevalence of ETT
(93.6%) were extracted due to endodontic related
reasons e.g. vertical root fracture (VRF) and higher
percentage of extraction of ETT (34.7%) in females®.
Similarly Sjogren et al reported higher prevalence of
VRF (31%) among extracted ETT".
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This results of this study are in contrast with Fuss et al.,
who reported that 63% of ETT were extracted due to
gross caries or cusp breakage: 44% were extracted
entirely because of their unrestorability or restorative
reasons, and 19% were extracted because of a
combination of restorative considerations and
endodontic failures®. Similarly, in Vire’s study, 59% of
ETT were extracted for restorative reasons, 9% for
endodontic failures, and 13% of ETT were extracted
because of VRF’.

The aim of the present study was, beyond this cited
literature, to study the possible influence of patient
gender, tooth type, coronal restoration on the
distribution of the reasons for extractions and the
influence of any delay in placement of final coronal
restoration on the extraction of ETT.

Significant association of female gender with extraction
of ETT is in agreement with studies done previously
when overall tooth loss is observed, patient’s gender
was reported as influencing factor'®**,

There is highly significant association (p < 0.00) of
extraction of ETT with delay of more than 60 days of
placement of final coronal restoration after completion
of RCT in this study. This study is in agreement with
Pratt et al., who studied critical time lapse between
placement of coronal restoration and RCT completion
and concluded that this delay influence the survival rate
of ETT negatively*. Our findings are also in agreement
with several other studies who have studied the survival
of ETT after completion of root canal treatment**,
When we compared the reasons for extractions of
molars and those of other teeth, the only significant
difference was a higher prevalence of molars (55.9%)
than premolars (48.9%) and anterior teeth (44%). This
finding is similar to Tamse et al., who concluded higher
prevalence of molars than other teeth’’. The increased
prevalence of VRF is reported to be due to presence of
intracanal post (18). Our study is in disagreement with
these findings. There is significant association of
absence of post with extraction of ETT (p < 0.00).
Previous literature has concluded that final coronal
restoration after completion of RCT affected the
survival of these teeth®'®. Such studies have reported
that ETT without full coverage cast restorations were
lost at a rate of 5-6-fold higher than fully covered
teeth®'%%2, In the present study marginally, significant
association was found between presence of full
coverage cast restoration (70.5%) when compared to
composite restoration/ buildups (66.3%) (p = .04). This
may be attributed to a higher sample size of our study
as compared to other previous studies.

CONCLUSION

Endodontically treated teeth are prone to extraction
mainly due to endodontic reasons and vertical root
fractures when done by undergraduate students and to a
lesser extent due to prosthetic related reasons, such as

restoration failure or fracture of coronal restorations. It
is in patient’s best interest to place the definitive
coronal restoration as soon as possible after completion
of RCT.
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