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aBstraCt

Objective: The aim of this paper was to evaluate the success 

rate of endodontic treatments performed by undergraduate 

students at São Paulo State University (Brazil). Methods: A 

random sample of 94 records from 85 patients who received 

endodontic treatment was analyzed. All evaluated cases un-

dergone endodontic treatment using the same standardized 

irrigation solutions and intracanal medication. The criteria 

used to characterize the clinical successful were: no pain, 

swelling or fistula and complete or partial regression of api-

cal injury, radiographically observed. Kappa’s test was used 

to verify the statistic correlation between treatment, clinical 

and radiographic success. Results: According to clinical 

and radiographic evaluation, the success rates were 89.36% 

and 88.29%, respectively. The statistical analysis indicated 

that the success of endodontic treatment occurred in 79 

(84.04%) of 94 cases (p=0.14). Conclusion: The treatment 

of teeth with pulp necrosis performed by Brazilian under-

graduate students showed, clinically and radiographically, a 

high level of success.
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introduction
In order to obtain success in the endodontic treat-

ment, the elimination of the microorganisms in root ca-
nal system and the respect of the periapical tissue are 
considered an important step.1

Therefore, the outcome of treatment should be clas-
sified in terms of success, when upon follow-up exami-
nation there are no clinical signs and symptoms (ab-
sence of pain and swelling, normal function of the tooth) 
or periapical radiolucency (disappearance or reduction 
of the lesion or the periapical bone rarefaction).2

The most common failures observed after endodon-
tic treatment can be related directly with errors in surgi-
cal technique, such as inadequate aseptic control, poor 
cavity access design, missed canals, inadequate instru-
mentation, use of inadequate root filling material, inad-
equate root filling, lack of debridement, fractured instru-
ments in root canal, perforations and leaking temporary 
or permanent restorations.3

However, the appearance or persistence of pain or 
other signs and symptoms after endodontic treatment 
is an important clinical feature, suggesting endodontic 
failure4. Undoubtedly, the major factors associated with 
endodontic failure are the persistence of microbial infec-
tion in the root canal system and/or the apical area.5,6

The correct evaluation of all factors responsible for 
failure is very important and determines the appropriate 
treatment plan, beginning with an anamnesis and thor-
ough clinical examination.

The completion of clinical studies that evaluate the 
success of endodontic treatment based on signs and 
symptoms is a fundamental point and should guide the 
basic research to propose new techniques, medicines 
and medical procedures. Therefore, the purpose of this 
study was to evaluate the rate of clinical and radio-
graphic success of endodontic treatment performed by 
undergraduate students.

material and methods
It were analyzed 94 teeth of 85 patients who re-

ceived endodontic treatment performed by undergrad-
uate students of the Faculty of Dentistry of São José 
dos Campos, São Paulo State University (UNESP). All 
selected teeth had pulp necrosis and periapical injury 
radiographically visible.

To each patient was assigned a dental clinical record 
with a card for each element to be evaluated. In each 

card, clinical and radiographic signs and symptoms 
were documented to assess the actual condition of the 
teeth before, during and after treatment.

The selected teeth were treated using the same irrig-
ant solution, intracanal medication and the same root 
canal preparation, material and root canal filling tech-
nique. During biomechanical preparation the canals 
were instrumented by serial instrumentation technique, 
associated with the anatomical step by step preparation 
and irrigated with 1% sodium hypochlorite (Biodinâmi-
ca Ltda. Ibiporã, Brazil). The intracanal medication used 
for 14 days was calcium hydroxide with CMCP (Calen-
PMCC, SS White Ltda. Rio de Janeiro, Brazil) and the 
filling was performed by the active lateral condensation 
technique using gutta-percha and Grosmann Sealer - 
Fill Canal (Ligas Odontológicas Ltda. Catumbi, Brazil).

The cases were followed-up for a period ranging 
from 5 to 36 months with clinical and radiographic 
monitoring in order to establish the success rate of 
these treatments. The criteria adopted to characterize 
the case as a success were: 

» Absence of any painful symptoms: pain to vertical 
and horizontal percussion, chewing, apical or spontane-
ous palpation.

» Absence of intra and extraoral edema. 
» Absence of fistula. 
» Absence of tooth mobility. 
» Complete or partial regression of the radiographic 

image lesion.
When any of the criteria was not filled out, the case 

was regarded as failure. The results were submitted to 
the Kappa’s test to verify the correlation between clini-
cal and radiographic success.

results
The results have shown, clinically, success rate of 

89.36% (84 cases had clinical success) and of 88.29% 
radiographically (83 cases showed radiographic suc-
cess). Statistical analysis indicates that there was cor-
relation between success and treatment in 79 (84.04%) 
of a total of 94 cases (p= 0.52).

Discussion
With technological and scientific advances through 

the large number of studies in endodontics, there is a 
clear expectation for increasing success rate in endodon-
tic treatments. Recent studies based on radiographic 
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evaluation of success/failure in endodontic treatment 
conducted by specialists, showed a mean failure rate 
of 21.09%.7 In data collected for certain populations at 
the same period,8 it was found in endodontic treatment 
performed by no specialists in teeth with pulp necrosis, 
failure around 39.9%. In this study, the treatments were 
performed by undergraduate students and the rate of 
failure based on radiographic examination was 11.70%, 
lower than the rate found by Kojima et al7 when treat-
ment was performed by specialists.

The results show that 6.38% of the cases presented 
as clinical and radiographic failures simultaneously and 
that 54.54% of cases of radiographic failures are relat-
ed to problems in the filling of root canals (incomplete 
filling, and overfilling of 2 mm below the apical limit). 

Especially the cases of extrusion are in agreement with 
the findings of Nair et al,9 which reported that the pres-
ence of gutta-percha through the apical foramen during 
the root canal filling is associated with delay in the peri-
apical healing process. The studies of Moussa-Badran 
et al10 showed that from 304 endodontic treatments per-
formed by undergraduate students at a dental teaching 
centre, 69.7% had inadequate root fillings. These results 
are consistent with those from the present study and 
indicate that the correct root canal filling is important 
for the endodontic success. 

However, according to Lin et al11 and Sjögren et 
al,5 it is unlikely that most contemporary endodontic 
materials can maintain a periapical inflammation in 
the absence of endodontic infection. They claim that 
this statement is reinforced by the high rate of treat-
ment success in teeth without apical lesions even in 
cases of overfilling.

Moreover, Siqueira6 concluded that although it 
has been suggested that non-microbial factors may 
be implicated in endodontic treatment failure, the 
literature suggests that persistent infections inside 
the root canal system or secondary infections, and 
in some cases apical infections, are the major causes 
of failure. Also, in most cases, the apical seal is inad-
equate in overfilled root canal.

Anyway, Chugal et al12 observed that the prognosis 
of teeth with periapical disease is increased if they are in-
strumented closer to the radiographic apex. In this study, 
13 cases were closed in the apical limit and the rate of 
success in these cases was 76.92%. Probably fillings in 
the apical radiographic limit may in fact be overfilled. Fill-
ings slightly below this limit could have better results.

As for the risk of reinfection, Saunders and Saunders13 
argue that it is dependent on the quality of filling and res-
toration and that in all cases where the bacteria remain in 
the canal system there is a constant risk of perpetuation 
of apical inflammation. For these authors, the coronary 
infiltration may be an important cause of failure in end-
odontic treatment, as well that in some situations the root 
canals can be contaminated through the oral cavity.

table 1. Percentiles of success and failure.

CLINICAL RADIOGRAPHIC CLINICAL + RADIOGRAPHIC

Success 84 (89.36%) 83 (88.29%) 79 (84.04%)

Failure 10 (10.64%) 11 (11.71%) 6 (6.38%)

Figure 1. Case 1: a) initial radiograph, B) failure. Case 2: C) initial radiograph, 

D) success.
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Kirkevang et al14 also reported that teeth with inade-
quate crowns and restorations have a greater risk of de-
veloping apical changes, and this risk is 1.7 higher for teeth 
with inadequate than for those with adequate restorations. 

In this study, 32.35% of teeth showed up without 
sealing or with provisional sealing in the control clini-
cal visit. This result is disturbing because endodontically 
treated teeth should be restored in the shortest time as 
possible, to ensure the success of endodontic treatment. 
Despite this, the success rate was higher than the re-
lated in literature regarding this evaluation.

For the data of clinical failures, the most frequent 
symptom reported by patients was pain (93.75% of cas-
es), and in 43.75% of these cases the pain was associ-
ated with the presence of fistula and/or edema. In this 
study the fillings were performed using gutta-percha and 
cement based on zinc oxide and eugenol. Sealers based 
on zinc oxide and eugenol do not offer satisfactory bio-
compatibility. Many studies have shown that the use of 
these sealers leads to a chronic and persistent inflamma-
tory process in the periapical area.15,16 Thus, nowadays, 
studies being conducted indicate the preferential use of 
cements based on less toxic materials.16,17

It should be noted that currently, chlorhexidine as-
sociated with calcium hydroxide is recommended as 
intracanal medication, due to CMCP toxicity, which 
is considered carcinogenic.18,19 The association of 
chlorhexidine with calcium hydroxide as intracanal 
medication is the best option for treatment of pulp ne-
crosis with periapical lesion, showing excellent results.20

It is believed that with developments in the proto-
col of endodontic treatment of teeth with pulp necrosis, 
futures researches may show even higher rates indica-
tive of success. However, despite the high rate of suc-
cess found in this study, the development of techniques, 
tools and materials led to the perception of the need 
for changes in the protocol of endodontic treatment of 
teeth with pulp necrosis.

Conclusion
The treatment of teeth with pulp necrosis performed 

by graduate students of the Dental School of São José 
dos Campos/UNESP showed a high rate of clinical and 
radiographic success.
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