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Abstract The study evaluated the reasons for extraction and retreatment of failed endodontically treated teeth diagnosed
within a period of three years in a University Teaching Hospital. Seventy one patients who attended the out-patient clinic with
a diagnosis of endodontic failure and subsequent referral for extraction or retreatment. Information regarding the failed teeth
was collected on a data form. Seventy one failures were analyzed. 45.7% from females and 54.9% males. Age range of 20 to
29 years had the highest number of failures. 50.7% were mandibular teeth while 49.3% accounted for the maxillary teeth.
91.5% were molars/bicuspids and 8.5% anteriors. 66.2% of the teeth were restored with amalgam and Jacket crowns had 2%.
47.7% failed within 6 months and 25.4% failed after 2 years. 57.7% had multiple visits while 42.3% had single visit. 74.6% of
the failed therapies were performed by Resident doctors. Endodontic failures were 36.6% and 63.4% non endodontic. 57.7%
of endodontic failures were maxillary teeth (57.7%) and 55.6% of non endodontic failures were mandibular teeth.73.1% of
the endodontic failures occur in multiple visits while 51.1% of non endodontic failures occur in single visit. Radiographically,
50% of the endodontic failures were poorly filled. Failures were mainly molars restored with amalgam and substantially
failed within 6 months. Most posterior endodontically treated teeth should be restored with crowns. Complex cases should be
referred to specialists to reduce incidence of endodontic failures.
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endodontic failure [4]. In most cases, procedural errors do
1. Introduction not jeopardize the outcome of endodontic treatment unless a
concomitant infection is present. In truth, a procedural
accident often impedes or makes it impossible to accomplish
appropriate intracanal procedures. Thus, there is potential for
failure of root canal treatment when a procedural accident
occurs during the treatment of infected teeth [3].
Nevertheless, there are some cases in which the treatment
has followed the highest technical standards and yet failure
results [3]. Scientific evidence indicates that some factors
may be associated with the unsatisfactory outcome of
well-treated cases. They include microbial factors,
comprising extraradicular and/or intraradicular infections,
and intrinsic or extrinsic nonmicrobial factors [3, 5].
X Analysis of the reason for all extractions of endodontically
of procedural errors that prevent the control and prevention  ..¢01 teeth carried out by Vire (1991) [6] has revealed three

of intracanal endodontic infection. . types of failures; unrestorable tooth fractures, involvement in
Often the clinician is misled by the notion that procedural periodontal problems and endodontic failures.

errors, .Su?h as broken instruments, perforathns, overfilling, Endodontic failures were less frequent and are commonly
underfilling, ledges and so on are the direct cause of ., eq by bacterial recontamination of the root canal from

] the oral cavity [7], due to loss of temporary restorations or
* Corresponding author: . . .

. . leakage of an inadequate final restoration. Failure of a
bamisect@yahoo.com (Bamise C. T.) X X
Published online at http://journal.sapub.org/cp root-filled tooth can be due to less than optimal endodontic
Copyright © 2015 Scientific & Academic Publishing. All Rights Reserved therapy but inadequate or unsuccessful restorative treatment

The key to successful endodontic treatment is to
thoroughly debride the canal system of infected or necrotic
pulp tissue and microorganisms, and to completely seal the
canal space, thus preventing the persistence of infection
and/or reinfection of the pulp cavity [1].

Root canal treatment usually fails when the initial
procedure falls short of minimum acceptable technical
standards [2]. Undoubtedly, the major factors associated
with endodontic failure are the persistence of microbial
infection in the root canal system and/or the periradicular
area [3]. Siqueira (2010) [4] further stated that the reason
many teeth do not respond to root canal treatment is because
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has been described as the major issue.

Among Endodontic specialists, the chances of achieving a
successful result in initial non-surgical endodontic treatment
are generally considered good with estimates as high as 97%
[8], however, on a general note outcomes vary based on the
clinician's skill and experience [9]. In order to improve the
success rate, it has been emphasized that undergraduate and
continuing education in endodontics should be given more
emphasis, and that the referral of difficult cases to dentists
with advanced knowledge and training in endodontics
should be made possible for the benefits of patients
[10, 11, 12].

It is the aim of the study to evaluate the reasons for
extraction and retreatment of failed endodontically treated
teeth for a period of three years in the Dental Unit, Obafemi
Awolowo University Teaching Hospitals Complex Ile Ife
Osun State Nigeria.

2. Competing Interests

Authors declared that no competing interest exist

3. Methodology

Teeth included in the study were from seventy one
patients who reported in the clinic and were diagnosed of
endodontic failure with subsequent referred for extraction or
retreatment. Analysis of the reasons for all the retreatment
and extractions of all the failures over a period of 4 years
were done in the Restorative clinic, Dental unit of Obafemi
Awolowo University Teaching Hospitals Complex Ile-Ife
Nigeria.

The sample size was not predetermined, however cases of
endodontic treatment failure recorded during predetermined
period of three years was the sample size. Information
regarding the failed cases was collected on a data form.

All root-filled teeth presented with coronal fracture,
tenderness to pressure, pain, swelling, and active sinus tract
were declared as an endodontic failure cases. The teeth and
the surrounding tissues were examined and the quality of
coronal restoration was also observed.

A well developed radiograph was taken for each case and
was thoroughly read under illumination of X-ray viewer in
our clinic by at least two of the authors, to determine the
cause of failure by observing the status of root canal filling or
any other abnormality in the root canal system. The root
filling more than 2 mm short of the radiographic apex were
considered under filled while filling that ends beyond the
radiographic apex were considered overfilled.

Any voids or radiolucent space running along the entire or
some of the working length of root filling were considered
poorly filled. Perforation and separated instrument were also
looked for [13]. The subjects were then scheduled for re-root
canal treatment, endodontic surgery or extraction as the case
may be.

For the purpose of analysis the failed cases were classified
as endodontic failures and non endodontic.

4. Results

Seventy one failed endodontically treated teeth indicated
for extraction or endodontic retreatment were analyzed.

45.7% were from females while 54.9% were males. This
results shows that age range of 20 to 29 years had the highest
number of failed cases (43.6%). 40 to 49 years of age shows
the least number of failure.

Table 1 shows that 50.7% of the failures were mandibular
teeth while 49.3% accounted for the maxillary teeth. 91.5%
were molars and bicuspids and 8.5% anteriors. Percentage
contribution of the tooth types in descending order:
mandibular second molar had 28.2%; mandibular first molar
22.5%; maxillary 2™ premolar 14.1%; maxillary first molar
12.7% and maxillary 2™ molar. There were no mandibular
anteriors and premolars.

36.6% of the failures were endodontic in origin while the
non endodontic is 63.4%. Mostly, endodontic failures were
maxillary teeth (57.7%) while non endodontic failures were
mandibular teeth (55.6%). The predominant reason for initial
endodontic therapy is caries and its sequelae (60.6%), 22.5%
as a result of failed restoration and the least is periodontal
disease (5.6%).

Table 2 shows that 66.2% of the failed endodontic
therapies were restored with amalgam, temporary restoration
had 22.5%, GIC and Jacket crowns had 2%. 69.2% and
64.4% of endodontic and non endodontic failures
respectively were found in teeth restored with amalgam. The
two teeth restored with jacket crowns failed due to
endodontic causes.

In Table 3, 47.7% of the teeth failed within 0 to 6 months
and 25.4% failed after 2 years. 73.1 of the endodontic
failures occur within 6 months of completion while 43.7% of
the non endodontic cases occur within 6 months.

Table 4 shows that 57.7% of the evaluated teeth had
multiple visits before completion of treatment while 42.3%
had single visit. 73.1% of the endodontic failures occur in
teeth with multiple visits while 51.1% of non endodontic
failures occur in single visit. There was no statistically
significant difference between endodontic and non
endodontic failures with respect to number of visits before
completion of treatment. (X=3.95, DF+1, p=0.05).

Table 5 shows that 74.6% of the failed root canal therapy
was performed by Resident doctors and 16.9% was
performed by students. 65.4% of the endodontic failures and
80% of non endodontic failures were performed by
Residents doctors.

40% of non endodontic failures presented as unrestorable
fractured crowns, 28.9% as split tooth and 26.7% as loss or
fractured coronal restoration. 4.4% presented as gross tooth
mobility. 80.8% of the endodontic failures presented with
painful and tender teeth while the rest (19.2%) as swelling.

Radiographically, 50% of the endodontic failures were
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poorly filled, 19.2% as underfilling and the least as
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perforation 7.7%. (Table 6)

Table 1. Tooth types in the Upper and the Lower Jaws

Endodontic Failure Non Endodontic failure

o,
(%) (%) Total (%)
Tooth type
Mandibular Ist Molar 3 13 16 (22.5)
teeth
2nd Molar 8 12 20(28.2)
Total Mandibular teeth 11(42.3) 25 (55.6) 36 (50.7)
Maxillary Incisor 0 6(13.3) 6
. 1st Premolar 5 3 8
Maxillary
teeth 2 Premolars 1 9 10 (14.1)
1st Molar 9 0 9(12.7)
2nd Molar 0 2 2(2.8)
Total Maxillary teeth 15 (57.7) 20 (44.4) 35 (49.3)
Total failed cases 26 (36.6) 45 (63.4) 71
Table 2. Coronal restorations of the failed Endodontically treated Teeth
S/N Coronal Restorations Endodontic failure (%) Non endodontic failure (%) Total (%)
1 Amalgam 18 (69.2) 29 (64.4) 47 (66.2)
2 Composite 1(3.8) 3(6.7) 4(5.6)
3 Glass Ionomer Cement 1(3.8) 1(2.2) 2 (2.8)
4 Temporary Restoration 4(15.4) 12 (26.7) 16 (22.5)
5 Crown Placement 2(7.7) 0 2(2.8)
Total 26 45 71
Table 3. Duration of Restoration before Failure
S/N Duration before Failure End(?dontlc Non en‘dodontlc Total
failure failure
1 0-6 Months 19 (73.1) 12 (26.7) 31(43.7)
2 7-12 Months 2(7.7) 2(44) 4 (5.6)
3 13-18 months 2(7.7) 0 2(2.8)
4 19-24 Months 0 16 (35.6) 16 (22.5)
5 >2years 3(11.5) 15(33.3) 18 (25.4)
Table 4. Number of Hospital visit before completion of Root Canal Therapy
Number of Visits Endodontic failure Non endodontic failure Total
1 7(26.9) 23 (51.1) 30 (42.3)
>2 19 (73.1) 22 (48.9) 41 (57.7)
Total 26 45 71
X=3.95, DF+1, p=0.05
Table 5. Categories of Dentists that performed the root canal Therapy
S/N Category of Clinician Endodontic failure Non endodontic failure Total
1 Consultant 0 4(8.9) 4(5.6)
2 Resident doctors 17 (65.4) 36 (80) 53 (74.6)
3 House Officer 0 2(4.4) 2(2.8)
4 Student 9 (34.6) 3(6.7) 12 (16.9)
26 45 71
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Table 6. Radiographic Interpretation of Endodontic Failures

S/N l?p(i:gg::r[: ?:c Frequency Pe(l“]/c:;nt
1 Poorly filled 13 50
2 Overfilling 2 7.7
3 Underfilling 5 19.2
4 Flush filled 4 15.4
5 Perforation 2 7.7
Total 26 100

5. Discussion

Root canal treatment fails when the treatment is carried
out inadequately. However, there are some cases in which
the treatment has followed the highest standards yet still
results in failure. Undoubtedly, several major and minor
factors had at various times been associated with endodontic
failure [3].

The failed endodontically treated teeth in this study were
slightly more in males than females. This observation may
not have accurately reported the prevalence across gender
because the total number of root canal treatment done within
the period evaluated was not determined. In this instance, it
appears that male patients were more conscientious about
returning for their follow—up examinations than females. In a
study by Rashid (2008) [14], females had a higher failure
rate compared to males. These differences, however, were
not statistically significant. The female predominance was
also attributed to conscientousness of the female patients
about returning for re-examination.

Age of the patient is known to affect the outcome of root
canal treatment [15]. Predominantly, the failed root canal
therapies were seen in younger age groups. This further
supports the report of Dummer and McGinn (1984) [16] that
the prognosis of root canal therapy is better in older patients
because of the tighter apical foramina, lack of completely
patent auxiliary canals and dense periapical bone. Older
teeth with more restricted canals were more successfully
obturated than very young teeth with large-diameter canals.
However, difficulties are encountered in (adult) teeth in
which canals, through time, continue to narrow down as a
result of deposition of mineralized tissue [17], as well as the
decrease in healing ability of elderly patients [18].

Our findings show that mandibular molars accounted for
most failures; this is similar to the comment of McComb
(2008) [7] in a review article that the most common
endodontic failures are seen in mandibular molars. Although
Mandibular first molar has been described as the most
frequently root filled tooth and the tooth with the greatest
rate of endodontic failure [6], a preponderance involvement
of mandibular second molar was observed in this study. This
could be explained by the pattern of provision of RCT with
respect to the teeth involved which tends to follow the

reported order of susceptibility of teeth to caries. Mandibular
second molars have been observed to be the most susceptible
teeth to caries [19, 20]. This was further confirmed by our
finding that the commonest reason for the initial endodontic
therapies of the evaluated teeth is caries and its sequelae.

Although it is agreed that radiographic technical quality of
endodontic therapies influences the outcome, issue such as
adequacy of coronal restorations plays significant role in the
endodontic failure [21]. Majority of the failed endodontics
were restored with amalgam with placement of crowns on
less than 10% of them. This is contrary to the view that
clinical longevity of endodontically treated posterior teeth
especially molars and bicuspids is significantly improved
with coronal coverage [22, 23, 24]. A high incidence of
failure for posterior endodontically treated teeth without
cusp coverage has been reported and evidence strongly
supports that placement of a crown to encircle the tooth can
increase the resistance of posterior teeth to fracture [22].
Aqualina et al. (2002) [23]. found that endodontically treated
teeth without crowns failed at a 6 times greater rate than
uncrowned teeth. McComb (2008) [7] in a review of the
restoration of the endodontically treated tooth mentioned that
it is the current teaching in most dental schools (in Canada)
to give serious consideration to the provision of full
coverage crowns for endodontically treated posterior teeth,
particularly molars.

Slightly less than half (43.7%) of the failures occur within
6 months after completion and most of them were
endodontic failures. In the evaluation for failure of all
endodontically treated teeth that were extracted over a 1 year
period, Vire (1991) [6] observed that extraction occurred
much quicker in teeth involved in endodontic failure. This
author therefore concluded that failure of true endodontic
origin is less frequent but appears to occur faster than that of
other categories.

Our evaluation revealed that the failed teeth associated
more with multiple visit especially those of endodontic
origin. In a systematic review of the effectiveness of
single-versus multiple-visit endodontic treatment of teeth
with apical periodontitis, Sathorn et al. (2005) [25]
concluded that based on the current best available evidence,
single-visit root canal treatment appeared to be slightly more
effective than multiple visit, i.e. 6.3% higher healing rate.
Those who believed that successful root canal treatment can
be accomplished in one visit have rationale in the literature.
Studies concerning postoperative pain [26, 27], as well as
healing rates, shows the treatment outcomes to be similar,
whether completed in one visit or in multiple visits [28].
Those who advocated multiple—visit procedures proposed
that the antimicrobial property of inter-appointment calcium
hydroxide placement is required to ensure successful
periradicular healing [28, 29], Furthermore, when flare—ups
occur during multiple—visit procedures, they can be
addressed prior to obturation [30]. This is not an option in a
single—visit treatment regimen. When flare—ups occur,
non-surgical re—treatment or surgical intervention is usually
necessary [31].
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Majority of the failed endodontic procedure were
originally performed by Resident doctors [doctors
undergoing postgraduate training]. Also, most of the failures
occurred in molars (Upper/Lower) and premolars. This
observation, coupled with the fact that the evaluated teeth
were mostly molars that are complex in nature and
associated with numerous anatomical variations of the canal
system renders them difficult to be treated successfully by
non endodontist and resident doctors.

The teeth included in this study were filled by cold lateral
condensation technique. This technique in conjunction with
a root canal sealer is most widely accepted technique for root
canal filling. It is a simple and versatile technique [32].
However, it must be stated that undergraduate students lack
extensive endodontic practice and limited exposure to this
procedure which may results in inadequate endodontic
treatment. Although our undergraduates are under strict
supervision when working on posteriors, sizable amount of
the failed procedures was performed by students. At a more
scientific level, it is apparent that endodontic outcomes
depend on the expertise of the treating clinician [33]. In four
cases treated by consultants, although the root canal filling
was adequate, failure occurred as a result of non endodontic
origin.

Inadequate or unsuccessful restorative treatment has been
described as the major issue in endodontic failure [7] which
is evident in this study. More than half of the failures were
due to fracture of the natural coronal tooth structure, split
tooth and loss or fractured restoration. They were considered
failed because the remaining coronal sound tooth tissues
were unrestorable. Only two of the evaluated teeth were
crowned and had endodontic failure.

Although in a different setting, the percentage of
endodontic failures found in our study was more that what
Vire (1991) [6] found in a busy Military Hospital in USA. A
potential cause of endodontic failure is Dbacterial
recontamination of the root canal. In most cases, the failure is
as a result of microorganisms persisting in the apical portion
of the root canal system, even in well-treated teeth [4]. If
microorganisms persist in the root canal at the time of root
filling or if they penetrate into the canal after filling, there is
a higher risk that the treatment will fail [34, 35]. How high
the risk of reinfection will be is dependent on the quality of
the root filling and the coronal seal [36].

Half of the endodontic failures in this study presented
radiographically as poorly filled. The absence of voids
within root fillings and between the root fillings and canal
walls have been strongly correlated with lower risk of
post-treatment disease. Several studies had found that a root
filling that is less dense and non-homogenous will have a
negative impact on the treatment outcome [37, 38]. In a
review by Siqueira (2001) [4], voids and other minor flaws in
the obturation, which often are not detected radiographically,
may be responsible for the rapid recontamination of the root
canal system. This probably explains rapid manifestations of
endodontic failures seen in this study.

6. Conclusions

Mostly the failed teeth were from young male patients.
They were mainly molars restored with amalgam and
substantially failed within 6 months. This lends credence to
the fact that restoration of endodontically treated posterior
teeth should be done with complete crowns to reduce the
prevalence of non-endodontic failures. This must be
instituted as a policy especially in institutions where various
categories of dental surgeons are involved.

The initial root filling was predominantly performed by
resident doctors. This observation to a large extent, in
addition to where students are involved in treatment
underscores the recommendation that the procedure should
be performed under close supervision of consultants. The
more complex cases referred to endodontic specialists to
reduce incidence of endodontic failures.

REFERENCES

[1] Lin LM, Skribner JE, Gaengler P. 1992, Factors associated
with endodontic treatment failures. J Endod; 12:625-7.

[2] Sundqvist G, Figdor D, Persson S, Sjogren U. 1998,
Microbiologic analysis of teeth with failed endodontic
treatment and the outcome of conservative re-treatment. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod; 85: 86-93.

[3] Nair PNR, Sjogren U, Krey G, Kahnberg KE, Sundqvist G.
1990, Intraradicular bacteria and fungi in root-filled,
asymptomatic human teeth with therapy-resistant periapical
lesions: a long-term light and electron microscopic follow-up
study. Journal of Endodontics; 16: 580-8.

[4] Siqueira JF, Jr. 2001, Actiology of root canal treatment failure:
why well-treated teeth can fail. Int Endod J; 34:1-10.

[5] Lin LM, Skribner JE, Gaengler P. 1992, Factors associated
with endodontic treatment failures. Journal of Endodontics;
18:625-7.

[6] Vire DE. 1991, Failure of endodontically treated teeth:
Classification and evaluation. J Endod.; 17: 338-42.

[7T McComb D. 2008, Restoration of the Endodontically Treated
Tooth. Dispatch. February/March (Supplement).

[8] Salehrabi R, Rotstein I. 2004, Endodontic treatment outcomes
in a large patient population in the USA: An epidemiological
study. J Endod; 30:846-50.

[9] Glassman GD, Serota KS, Barnett F. 2015, Endodontic
Retreatment: Charting a Renewed Course. Accessed 15th
July, 2015. Available at http://www.endoexperience.com/.

de Cleen MJH, Schuurs AHB, Wesselink PR, WuM-K. 1993,
Periapical status and prevalence of endodontic treatment in an
adult Dutch population. Int Endod J;26:112-9.

Saunders WP, Saunders EM, Sadiq J, Cruickshank E. 1997,
Technical standard of root canal treatment in an adult Scottish
sub-population. Br Dent J;10:382-6.



[13]

[14]

[15]

[16]

[17]

(21]

(22]

[24]

[25]

Clinical Practice 2015, 4(1): 12-17 17

deMoor RJG, Hommez GMG, De Boever JG, Delme. KIM,
Martens GEI. 2000, Periapical health related to the quality of
root canal treatment in a Belgian population. Int Endod J; 33:
113-20.

Khan M, Rehman K, Saleem M. 2010, Causes of endodontic
treatment failure — a study. Pakistan Oral & Dental Journal;
30(1): 232-236.

Rashid AM. 2008, Retrospective Assessment of the Success
Rate of Single-Visit Root Canal Treatment: A Clinical and
Radiographical Analysis. Al-Rafidain Dent J; 8(1):104 -9.

Lee AHC, Cheung GSP, Wong MCM.2012, Long-term
outcome of primary non-surgical root canal treatment. Clin
Oral Investig; 16(6): 1607-1617.

Dummer PM, McGinn JH 1984, The position and topography
of the apical canal constriction and apical foramen. Inter
Endod J; 17:192-8.

Williams M, Hadler NM. 1983, Sounding board The illness as
the focus of geriatric medicine. New Eng J Med; 308:
1357-60.

Pekruhn RB. 1986, The incidence of failure following single
—visit endodontic therapy. J Endod; 512: 68-72.

Hopcraft MS, Morgan MV.2006, Pattern of dental caries
experience on tooth surfaces in an adult population.
Community Dent Oral Epidemiol; 34: 174-183.

Macek MD, Beltran-Aguilar ED, Lockwood SA, Malvitz DM.

2003, Updated comparison of the caries susceptibility of
various morphological types of permanent teeth. J Public
Health Dent;63:174—182

Eriksen HM, Kirkevang LL, Petersen K. 2002, Endodontic
epidemiology and treatment outcome general considerations.
Endod Topics; 2: 7-9

Sorensen JA, Martinoff JT. 1984, Intracoronal reinforcement
and coronal coverage: a study of endodontically treated teeth.
J Prosthet Dent; 51:780-784.

Aqualina SA, Caplan DJ. 2002, Relationship between crown
placement and the survival of endodontically treated teeth. J
Prosthet Dent; 87: 256-263.

Nagasari R, Chitmongkolsuk S. 2005, Long-term survival of
endodontically treated molars without crown coverage: a
retrospective cohort study. J Prosthet Dent; 93: 164-170.

Sathorn C, Parashos P, Messer HH. 2005, Effectiveness of
single-versus multiple-visit endodontic treatment of teeth
with apical periodontitis: a systematic review and
meta-analysis. Int Endod J; 38: 347-355.

[26]

[34]

[35]

Fava LR 1994, A clinical evaluation of one and
two—appointment root canal therapy using calcium hydroxide.
Int. Endod J; 27:47-51.

Eleazer PD, Eleazer KR: 1998, Flare—up rate in pulp after
necrotic molars in one-visit ver-sus two—visit endodontic
treatment. J Endod;524:614-6.3

Weiger R, Rosendahl R, Lost C. 2000, Influence of calcium
hydroxide intraoanal dressings on the prognosis of teeth with
endodontioally induced periapical lesions. Int Endod J;
33:219-26.

Trope M, Delano EO, Orstavik DI. 1999, Endodontic
treatment of teeth with apical periodontitis single vs. multi
visit treatment. J Endod; 525:345-50.

Soltanoff W. 1978, A comparative study of the single-visit
and the multiple-visit endodontic procedure. J Endod; 4(9):
278-281.

Morgan LF, Montgomery S. 1984, An evaluation of the
crown—down pressureless technique. J. Endod10: 491-498.

Peak JD, Hayes SJ, Bryant ST, Dummer PMH. 2001, The
outcome of root canal treatment. A retrospective study within
the armed forces (Royal Air Force). British Dental Journal;
190: 140 — 144.

Alley BS, Kitchens GG, Alley LW, Eleazer PD. 2004, A
comparison of survival of teeth following endodontic
treatment performed by general dentists or by specialists. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod; 98:115-18

Bystrdom A, Happonen R-P, Sjogren U, Sundqvist G. 1987,
Healing of periapical lesions of pulpless teeth after
endodontic treatment with controlled asepsis. Endod Dent
Traumatol; 3: 58-63.

Sjogren U, Figdor D, Persson S, Sundqvist G. 1997, Influence
of infection at the time of root filling on the outcome of
endodontic treatment of teeth with apical periodontitis. Int
Endod J; 30:297-306.

Saunders WP, Saunders EM. 1994, Coronal leakage as a
cause of failure in root canal therapy: a review. Endod Dent
Traumatol; 10:105-8.

Chugal NM, Clive JM, Spéngberg LS. 2003, Endodontic
infection: Some biologic and treatment factors associated
with outcome. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod; 96:81-90.

Stoll R, Betke K, Stachniss V. 2005, The influence of
different factors on the survival of root canal fillings: A
10-year retrospective study. J Endod; 31:783-90.



	1. Introduction
	2. Competing Interests
	3. Methodology
	4. Results
	5. Discussion
	6. Conclusions

