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ABSTRACT
Purpose: The aim of this literature review is to in-

vestigate and summarize the main factors that influence
the outcome and lead to success after performing an or-
thograde root canal treatment, such as the initial situa-
tion and different treatment-related factors.

Materials and Methods: Related articles, publica-
tions and case reports, published from 2002 until 2025
were investigated in order to summarize the main factors
influencing the outcome of the endodontic treatment.

Results: Many factors are considered to influence
the long-term prognosis of endodontically treated teeth,
such as preoperative condition of the periradicular tissues,
chemo-mechanical preparation of the root canal system,
the length and density of the root canal obturation, the
coronal seal, the occurrence of iatrogenic mishaps in clini-
cal cases with more complex root canal system anatomy.

Conclusion: The main factors that influence the
longevity of root canal treated teeth are the preoperative
condition of the periapical tissues and the possibility of
achieving a proper apical and coronal seal.

Keywords: endodontic treatment, outcome predic-
tion, retreatment, periapical lesion, healing.

INTRODUCTION
The main goal of the endodontic treatment is to

preserve the tooth and, therefore, the wholeness of the
dentition. Different factors can influence the outcome of
the endodontic treatment and can be described as patient-
related, treatment-related and related to the initial situa-
tion. All the influencing factors can be divided into three
categories: preoperative, intraoperative and postoperative
factors, such as preoperative absence of periapical lesion,
good quality of the root canal filling, optimal coronal res-
toration, pulpal and periapical diagnosis, etc. [1, 2].

The success of the endodontic treatment depends
on the proper diagnosis and treatment plan, which re-
quires an adequate removal of the bacteria from the root-
canal system and prevention of their re-growth by plac-
ing an adequate apical and coronal seal [3]. Therefore, the
root canal system configuration is also a factor that in-
fluences the endodontic treatment outcome.

As failure of the endodontic treatment is consid-
ered the existence or non-healing of a periapical lesion,
the presence of a sinus tract, swelling or pain after the root
canal treatment. Knowing the main factors that influence
the long-term prognosis of the performed treatment can
significantly help with treatment planning and the prog-
nosis of the tooth.

The aim of this review article is to describe and
summarize the main factors that influence the outcome of
the endodontic treatment.

MATERIALS AND METHODS
 A review of related articles and publications was

conducted in order to investigate and summarize the main
factors that influence the outcome and lead to success af-
ter performing an endodontic treatment. The emphasis is
mostly on newer publications and case reports.

RESULTS
Factors, connected to the initial situation
Most studies and reviews report that the pre-

operative periapical status and the apical limit of the ob-
turation of the root canal are both factors that strongly
influence the success of the endodontic therapy [4]. The
absence of a periapical lesion is considered one of the
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main factors, indicating the long-term success of the en-
dodontic treatment [5].

The presence of apical periodontitis can signifi-
cantly influence the prognosis of endodontic cases, as
well, because remaining microorganism and the chronic
inflammation process may prevent the tooth from recov-
ering properly [6]. The degree and severity of apical peri-
odontitis might also affect how well a patient responds
to therapy: bigger lesions are, in general, more difficult
to completely heal. [7]. Ng YL et al. [2011] concluded that
the success rate of the treatment decreases by 14% for
every 1 mm increase in diameter of the preoperative le-
sion [6].

The anatomy of the root canal also plays an impor-
tant role in the outcome of the treatment, because in order
to prevent the microorganism re-colonization a proper shap-
ing and cleaning of the root canal system is required.
Chugal NM, et al. conducted a study proving that treatment
failure and new microbial colonization might arise from in-
adequate chemo-mechanical preparation or partial obtura-
tion of the root canal system [8]. Therefore, single rooted
teeth with no significant curvatures of the root canals pro-
vide easier retreatment options and a better chance of ac-
complishing full canal obturation and disinfection [1].

The presence of sinus tract also negatively impacts
the periapical healing outcome after the treatment, mainly
because it points to loss of at least some of the adjacent
cortical plate and possible entry point for extra-radicular
infection [9, 10].

The presence of a crack involving the enamel and
dentin of the tooth not only can affect the structural in-
tegrity of the tooth but can also become a path of micro-
bial colonization [11]. That’s why the presence of cracks
is considered a negative prognostic factor for survival of
the tooth [12].

Treatment related factors
Different treatment factors have been described to

influence the outcome of an endodontic treatment, such
as: infection control during root canal treatment, chemo-
mechanical preparation, root canal obturation and avoid-
ance of iatrogenic errors [11].

In their study, Kojima K, et al. [13] proved that when
the apical limitation of the root canal obturation was near
the apical foramen, the success rate of the endodontic treat-
ment was higher than when the filling was overextended
or very short. These results indicate that root canals should
be filled to within 2 mm of the radiographic apex [13]. 

Park DM, et al., in their study, reported that the api-
cal stop of obturation is mostly crucial, not the density
and presence of voids. This study also showed a signifi-
cant decrease in the success rate of the endodontic treat-
ment in cases when the root canal was over- or underfilled.
The presence of voids in the root canal obturation mate-
rial didn’t have an impact on the long-term success of the
endodontic treatment when the apical stop of the obtura-
tion material was sufficient [14]. Improper shaping of the
root canal can therefore also impact the length and the
density of the root canal obturation. Short root canal ob-

turation, which doesn’t reach the apical region, doesn’t
seal the apical foramen hermetically and can lead to bac-
terial re-growth. The same is the role that the coronal seal
plays in the longevity of the root canal treated tooth, be-
cause the main purpose of the coronal seal is to prevent
re-contamination from the oral cavity [15].

The possibility for an optimal coronal seal is also
an important factor that should be assessed preoperatively,
because teeth that cannot be restored are not prone to a
conservative treatment [11]. Restorability of the tooth will
also influence the ability to achieve dental dam place-
ment, and adequate isolation during endodontic treatment
will influence the ability to achieve an optimal coronal
seal both during and after treatment.  An optimal ferrule
is important for the success of an indirect restoration fol-
lowing endodontic treatment. The absence of an adequate
ferrule effect reduces the survival of both the restoration
and the root-filled tooth [16].

The use of a dental dam during endodontic treat-
ment is considered mandatory not only for patient safety,
but also for infection control [17]. The European Society
of Endodontology’s (ESE) S3-level clinical practice
guidelines recommend “a meticulous aseptic technique
and optimal surgical field including the use of a dental
dam” [18].

Numerous clinical studies have reported that an en-
hanced infection control protocol significantly improves
periapial healing [19,20].

Some studies prove that 43-49% of the canal walls
remain untouched during mechanical instrumentation of
the root canal, therefore, an adequate irrigation of the
root canal system is required [21]. Different irrigants can
be applied in order to eliminate the bacterial growth and
remove the smear layer from the root canal walls, such as
sodium hypochlorite, citric acid, chlorhexidine, EDTA.
Their effect can be increased by activation of the irrigant
solutions via manual dynamic agitation with a gutta-
percha cone or the use of sonic devices, ultrasonic devices
and lasers [22].

Iatrogenic errors such as instrument separation,
ledge formation and perforations may occur during each
step of the chemo-mechanical preparation of the root ca-
nal and can significantly influence the outcome of the
treatment because they block the access to the apical re-
gion and therefore the full elimination of bacterial colo-
nies. In his study, McGuigan suggests that the outcome
of a fractured instrument depends on the presence of api-
cal disease before root canal treatment, so the iatrogenic
incident itself does not influence the outcome of the en-
dodontic treatment [23].

The final restoration of the tooth after obturation
of the root canal is another factor that can significantly
influence the survival rate of endodontically treated teeth.
A systematic review looking at the impact of coronal res-
toration versus quality of root canal treatment concluded
that coronal seal was as important as the quality of the
root canal obturation in terms of treatment success [24].
The definitive coronal restoration should be provided as
soon as possible after obturation of the root canal. There
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is evidence of an increased failure rate of endodontically
treated teeth with temporary restorations [25].

DISCUSSION
Success of the endodontic treatment can be de-

scribed as the absence of symptoms and clinical signs of
disease, such as mobility, sinus tract or probing defect,
with no loss of function. Radiographically, the apical peri-
odontal ligament space should be intact with resolution
of any previous periapical radiolucency, indicating heal-
ing of the bone [26]. Endodontic treatment failure is most
often related to intra-canal infection via a persistent mi-
crobial biofilm or recontamination of the root canal sys-
tem through coronal leakage or crack development. [27]

When identifying the causes of endodontic treat-
ment failure, it is essential to consider both anatomical
factors and treatment factors. The more complex the root
canal system anatomy is, the more difficult it is to clean
and fill the canals properly. On the other hand, the more
complex the root canal system anatomy is, the greater the
chance of iatrogenic incidents occurring. Some authors
report that iatrogenic incidents don’t influence the out-
come of the endodontic treatment significantly. Regard-
ing the root canal system anatomy of the teeth treated,
some authors in older studies report the lower success rate
of root canal treatment in mandibular molars due to their
more difficult and complex root canal system anatomy
[28]. Newer studies report that the success rate of treat-
ment was not significantly affected by the tooth type or
anatomical complexity [1]. This could be due to the de-
velopment of newer techniques, including magnification,
as well as more accurate diagnostic tools such as CBCT,
which make the detection of the root canal system
anatomy much easier compared to the conventional meth-
ods, mostly used in the past.

In their literature review, Alsinaidi YA, et al. [29]
described three categories of factors related to the root
canal treatment outcome, which are as follows: factors
associated with the success of the treatment, factors that
affected the failure of the treatment and factors that had
no impact on the treatment outcome. The factors associ-
ated with the good prognosis of the treatment included
anterior teeth and teeth of the premolar group, absence
of voids within the root canal fi l l ing, absence of
preoperative periapical lesions, length of the root canal
obturation, and the root type. On the other hand, the fac-
tors associated with treatment failure included the
preoperative presence of a periapical lesion [30], inad-
equate quality of the root canal filling – inhomogene-
ity or an inadequate length of the root canal obturation
[31]. The factors which had no effect on the outcomes
of root canal treatment were various, and included age,
sex, location of teeth.

The quality of the root canal obturation is a major
factor that can influence the long-term prognosis of the
tooth, including its proper length, density and homoge-
neity and optimal infection control using proper isolation
and irrigation.

CONCLUSION
Different factors can influence the long-term prog-

nosis of an endodontic treatment. The preoperative con-
dition of the periradicular tissues is considered to play
a crucial role, but there are also some other factors that
can be influenced during the treatment, such as achiev-
ing an unblocked access to the apical region, proper
chemo-mechanical preparation, achieving apical and
coronal seal, which prevent the re-infection of the root
canal system and the periapical tissues.
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