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Background: Traditionally, poor obturation has been considered the primary cause of root
canal treatment failures The purpose of this study was to assess the success rate of overfilled
root canal treatment cases in order to decide whether a definitive restoration can be placed
immediately following treatment in an overfilled case or whether the patient needs to be kept
on a follow up prior to the placement of a definitive restoration. Methods: A total of 1242
patient’s periapical radiographs (1748 teeth) were assessed, out of which 397 teeth (in 285
patients) were found to be overfilled. Out of these 285 patients, 111 (128 cases) agreed to
participate in this cross sectional study and were recalled for clinical and radiographic
examination. Success was evaluated clinically by absence of symptoms (pain, swelling,
tenderness to percussion and sinus tract) and radiograhically by the decrease in size of
periapical lesion or no change in size. Increase in size of periapical lesion was deemed to be a
failure. Results: Our findings revealed that despite overfill, the treatment was successful in
115 cases and failure was noted in 13 cases showing an overall success rate of 89.8% and
failure rate of 10.2%. Out of 13 cases of failure, all 13 showed an increase in periapical lesion
size, out of which 10 were accompanied with pain. Conclusion: We have determined that
there is no need to delay placement of a permanent restoration on overfilled teeth (ruling out
the presence of other procedural errors) nor is there any need to pursue any further surgical or
non-surgical endodontic treatment. However we would suggest that patients should be kept on
follow-up after placement of permanent restoration.
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INTRODUCTION

Traditionally, poor obturation has been considered
the primary cause of root canal treatment failures.
An early study by Ingle and Colleagues1 cited
inadequate obturation to be the most common cause
of endodontic treatment failure (58% of treatment
failures).

Evaluation of obturation is challenging as
the only means of immediate assessment is through
a radiograph. Orstavik and Associates® suggested
the use of periapical index (PAI) as a viable method
for radiographic assessment of an endodontic
treatment outcome. The evaluation criteria as
determined by studying the obturation radiographs
are as follows®; 1. No voids 2. Uniform density from
coronal to apical aspect 3. The material should
extend to the prepared length 4. The obturation
should reflect the taper created during canal
preparation.

Historically, the apical extent of root filling
material has remained controversial amongst the
endodontic academia. Many studies have shown that
size and location of the foramen relative to the apex
can be quiet unpredictable due to a high degree of
variability. However, anatomic studies indicate that
the point of termination should be Imm from the
radiographic apex.*’

Extrusion of obturating material beyond the
apex is termed as overfill or over obturation. Over
instrumentation and inability to provide a proper
taper usually leads to overfill.’ Overfills are
undesirable as the relationship of failures with time
increases when the obturating material extrudes
beyond the apex as the extruded material negatively
affects the regeneration of periapical tissues.”™

The response of the peri-radicular tissues to
the canal obturating material determines the
prognosis of an endodontic treatment. A small
amount of endodontic material beyond the apex
could be considered admissible only if does not
constitute an insult to vitally important structures in
close proximity to the roots (such as inferior
alveolar nerve canal in mandibular teeth).” Another
study suggested that extruded obturation material
does not influence the endodontic outcome in well
treated teeth.'”

The purpose of our study was to assess the
success rate of overfilled root canal treatment cases
in order to decide whether a definitive restoration
can be placed immediately following treatment in an
overfilled case or whether the patient needs to be
kept on a follow up prior to the placement of a
definitive restoration.
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MATERIAL AND METHODS

This cross sectional study was conducted at Fatima
Jinnah Dental College. A total of 1242 patient’s
periapical radiographs (1748 teeth) were assessed,
out of which 397 teeth (in 285 patients) were found
to be overfilled. Out of these 285 patients, 111
(128 cases) agreed to participate in this study and
were recalled for clinical and radiographic
examination. All teeth which were included in the
study had been prepared using conventional
stainless steel hand files with a crown down
technique. Gates Glidden burs (no. 2 and 3) were
used for coronal flaring prior to cleaning and
shaping. Starting with #55 k files, canals were
shaped sequentially using #50 k, #45 k, #40 k and
#35 k files respectively. The #30 k file was taken
as master apical file. Sodium hypochloride (5%)
solution was used for irrigation in between filing.
Obturation was done using lateral condensation
technique.  Periapical radiograph of each
endodontically  treated tooth  was  taken
immediately after obturation and was stored using
DIGORA® Optime.

All permanent root canal treated teeth in
which gutta percha had extruded beyond the
radiographic apex in at least one root were
included in the study. Male and female patients
aged between 12 to 70 years who had received root
canal treatment at least six months prior to their
recall were evaluated. Only teeth retaining
permanent restoration and no more than grade 1
mobility at the time of evaluation were included in
the sample. All teeth with vertical root fracture,
any other procedural errors (such as separated
instrument, underfilled canal, perforations, ledge
formation, apical transportation etc.) and teeth in
which retreatment was performed were not
included in the study. Patients with debilitating
medical conditions were also excluded. All cases
in which gutta percha was seen to extrude beyond
the radiographic apex were considered overfilled.
Before selecting the overfilled cases for inclusion
in this study a radiographic evaluation was done
for assessing the quality of obturation. Only those
cases with a uniform taper and homogenous
density were recruited in this study. All the
patients who fulfilled the inclusion criteria were
recalled after approval from the Institutional
Ethical Review Committee. After establishing
informed consent with each individual patient, a
periapical radiograph was obtained using a
paralleling technique for each overfilled tooth and
a clinical examination was performed.

Evaluation was done based on the following
criteria:
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Clinically: Presence or absence of symptoms
(pain, swelling, tenderness to percussion and sinus
tract) were established.

Radiographically: The follow-up radiograph was
compared with the initial post treatment radiograph
and any changes in the periapical status in regards
to the presence or absence and size of the
periapical lesion was noted. Treatment was
considered as an ‘endodontic success’ when
clinically the patient remained asymptomatic and
radiographically there was no development of a
new periapical lesion nor an increase in size of a
previous lesion. Treatment was considered as an
‘endodontic  failure’ when clinically patient
showed any of the previously mentioned symptoms
and radiographic development of a new periapical
lesion or increase in size of a previous lesion was
observed. Radiographs were assessed by two
assistant professors and in case of difference of
opinion the relevant x-ray was shown to the
professor of the department and his opinion was
taken as final. SPSS-21 was used for data analysis

RESULTS

A total of 1748 non-surgical root canal treated teeth in
1242 patients were examined, out of which 397 teeth (in
285 patients) were found to be overfilled. Females
accounted for 230 cases (58.2%) and males 165 cases
(41.8%). However, this female predominance was not
statistically significant (p=0.072).

Overfill was most common in molars (62.5%),
followed by premolars (20.4%), incisors (14.4%) and
canines were the least affected group (2.8%) See figure-
1. Molars accounting for the most number of overfill
cases was statistically significant (p<0.05) Amongst
molars permanent right mandibular first molar was
shown to present with the most number of overfill cases
(19.6%), followed by permanent left mandibular first
molar (14.9%), permanent right maxillary first molar
(10.1%) and permanent left maxillary first molar
(8.8%). Mandibular right canine, mandibular right
lateral incisor and mandibular left lateral incisors proved
to be the least affected teeth (0.3% each). See figure 2

Out of the 13 cases of failure, the vast majority
(10 cases) were noted in molars, 1in premolars and 2 in
anterior teeth (incisors and canines). In particular, 30.8%
of failures (4 cases) were noted in permanent right
mandibular first molar and 23.1% (3 cases) in
permanent left mandibular first molar. However, no
significant relationship could be ascertain between
molars and failures (p=0.38)

Interestingly, 10 cases of failure were noted in
females compared with only 3 in males. However, this
did not prove to be statistically significant (p=0.08).
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Figure-1: Overfill distribution in different tooth
groups

F1gure-4 Extrusmn of gutta purcha beyond the apex

2008 Table-1: Success rate of overfilled root canal
treatment

Frequency Percent
15.0% Success 115 89.8
MI Failure 13 10.2

Table-2: Periapical lesion size at follow-up
Periapical lesion at recall Frequency Percent
Increase 13 10.2
Decrease 45 35.1
Same 70 54.7

DISCUSSION

Gutta percha is one of the most commonly used

TG ki i obturating materials and it is the standard to which
Figure-2: Overfill distribution in individual teeth other obturating materials are compared. Gutta
percha has many advantages over other obturating
materials, the most important being that it is nearly
350%] inert'! over time when in contact with the periapical
tissues.
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However, despite this gutta percha should
not extend into the peri-apical tissues as studies have
— shown that the point of termination of the root filling
0% material should be 0-2 mm from the radiographic
apex.'> Various studies conducted on the outcome of
initial non-surgical endodontic treatment (within 2
— mm of the radiographic apex) shows a success rate of

‘ about 94%.">*
$0% Overfills are undesirable as they have been
shown to reduce the regenerative potential of the

250%
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ey vy forkory Yooy Mk Hondeusr Wndisir Mondhir per1ap}cal tissues and can cause complications such
e as pain, persistent pus discharge and headache.
Tooth Therefore, overfills are often cited as endodontic
Figure-3: Distribution of failure rate of overfill failure. Fortunately, other studies have shown most
cases in individual teeth overfill cases do not fail and prove to have a long

term success, indicating that elimination of
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microorganisms from the root canal system is of
greater significance for endodontic outcome than the
length of obturation. This was well demonstrated by
Loius ef al'' in which no correlation was observed
between endodontic outcome and overfill.

In our study, the vast majority of overfilled
cases showed endodontic success (89.8%) despite the
extrusion of gutta percha. However, a small but
significant percentage of overfilled cases (10.2%)
were associated with an increase in size of periapical
lesion or development of a new lesion, surrounding
the gutta percha.

Resorption of gutta pucha was observed in
the majority of cases indicating a positive trend of
resorption of gutta purcha in the peri-apical tissues.
Our results showed that extrusion of gutta percha
beyond the radiographic apex is not a significant
factor on which endodontic success or failure
depends, provided the root canal system has been
adequately cleaned, is devoid of microorganisms and
an adequate apical and coronal seal has been
obtained.

In certain cases when gutta percha has
extruded beyond the apex and prognosis is doubtful
due to any other mitigating circumstances (e.g. ledge
formation, instrument separation, etc.), such cases
may be kept on follow-up prior to placement of a
definitive restoration until the patient is completely
symptom free. In our study, as well as in other
studies, it has been proved that extruded gutta percha
does not usually cause any symptoms therefore it is
not justified to withhold a definitive restoration in
these cases. Lack of a permanent restoration may
compromise structural integrity and coronal seal of
the tooth, which may ultimately result in treatment
failure. Therefore we would recommend that a
definitive restoration should be placed immediately
following obturation in overfilled cases if no other
mitigating conditions exist.

CONCLUSION

Based on the results obtained in our study, we have
determined that there is no need to delay placement
of a permanent restoration on overfilled teeth (ruling
out the presence of any other procedural errors) nor is
there any need to pursue any further surgical or non-
surgical endodontic treatment. However we would
suggest that patients should be kept on follow-up
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after placement of a permanent restoration.
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