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ABSTRACT

Background: Carious lesions that do not be treated, becomes infected and inflamed, leading to irreversible pulpitis. 
One of the treatments for irreversible pulpitis is root canal treatment. In root canal treatment can cause flare-ups.                         
Purpose: Obtaining a data base on flare-ups with a diagnosis of irreversible pulpitis at RSKGMP and obtaining a picture 
of flare-ups in irreversible pulpitis based on root canal preparation techniques, root canal irrigation materials, root 
canal dressing materials, and root canal obturation techniques. Methods: The study used was a descriptive observational 
study with a study design cross sectional in patients with a diagnosis of irreversible pulpitis who had received root canal 
treatment at the UPF Dental Conservation RSKGMP University of Airlangga in 2018, 2019, and 2020. Results: A total 
of 14 patients (28%) of 50 patients experienced (flare-up). Conclusion: The incidence flare-ups of root canal treatment in 
irreversible pulpitis at RSKGMP University of Airlangga is 28%.
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INTRODUCTION

Dental and oral health is still an important problem in 
Indonesia. Caries is one of the most common dental and oral 
disorders experienced by the Indonesian population. Based 
on the results of the Basic Health Research (Riskesdas) in 
2018, the prevalence of dental caries in Indonesia in 2018 
was still relatively high, at 45.3% of the total population 
in Indonesia. Figures 54% cavities occur in children aged 
5-9 years.1

Caries is an infectious and communicable disease 
whose emergence and development process is influenced 
by various factors (multifactorial). The etiology of caries 
includes the host, agent, environment, and time.2  When a 
carious lesion progresses without repair treatment, the pulp 
tissue becomes increasingly infected and inflamed, thereby 
causing dental pulp inflammation or pulpitis.3 Pulp disease 
is divided into reversible pulpitis, irreversible pulpitis, pulp 
degeneration, and pulp necrosis.4 

Irreversible pulpitis is a chronic inflammatory condition 
of the pulp, symptomatic or asymptomatic as a result of 
toxic irritation.4 Root canal or endodontic treatment of adult 
permanent teeth with irreversible pulpitis is urgently needed, 
this is because the inflamed vital pulp cannot be healed.5 
Root canal treatment also involves the total removal of pulp 
tissue from the root canal, disinfection, and restoration with 
materials bioinert.6

Root canal or endodontic treatment is a treatment 
procedure used to treat inflammation of the pulp and 
necrotic tissue of the pulp caused by caries or trauma to 
the tooth. Teeth that have received endodontic treatment 
require clinical and radiographic evaluation to support the 
success of root canal treatment. However, in some cases, 
endodontic treatment can cause pain and swelling after 
endodontic treatment which is called a flare-up.7

Flare-up is pain that occurs as a result of endodontic 
treatment that occurs in a short time and within hours or 
days.8 The cause of flare-ups is the presence of microbial 
factors, mechanical and chemical mediators.9 Flare-ups 
can be caused by many factors which are a result of root 
canal preparation techniques, root materials dressing 
canal irrigants, root canal, and also root canal obturation 
techniques. According to research by Shahi et al.10 and 
Makanjoula et al.11, it was shown that the frequency of flare-
ups was higher in manual preparation techniques compared 
to rotary preparation techniques because periapical debris 
extrusion often occurs in manual techniques. Flare-ups can 
also occur due to root canal irrigating material, namely 
sodium hypochlorite (NaOCl), if at the time of application 
of NaOCl and then the NaOCl solution comes out of the 
root apex of the tooth, it can cause severe pain and swell.12 
Flare-ups can also be caused by material, dressing root canal 
namely calcium hydroxide (Ca(OH)2). Ca(OH)2  has limited 
effectiveness to eliminate endodontic pathogenic bacteria, 
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such as Enterococcus faecalis and species Candida that 
cause various occurrences of recurrent infections or flare-
ups.13 Another factor that cause further flare-ups is the root 
canal obturation technique.

The incidence of flare-ups is still relatively low.14 
According to the research of Onay et al, The incidence 
of flare-ups was 59 (3.2%) of 1819 teeth of 1410 patients 
undergoing endodontic treatment.14 A retrospective study 
conducted by Nair et al showed that 2% of the total 
1,725   cases of endodontic treatment-experienced flare-
ups.15 Based on the study of Alshehri et al, the incidence 
of flare-ups was 16 (3.5%) out of 454 teeth undergoing 
endodontic treatment.16 A prospective study conducted 
by the Department of Endodontics of Saint Joseph Beirut 
University in Lebanon from June 2018 to January 2019 
showed that 1.9% of 423 patients had flare-ups.17 According 
to research conducted by Aoun et al.18 and Vieyra et al.19, 
the highest incidence of flare-ups is within 24 hours after 
root canal treatment. Based on these data, it shows that there 
is still pain or flare-ups after root canal treatment which 
should not occur.

Based on this background, the authors are interested 
in explaining the incidence of flare-ups in endodontic 
treatment patients with pulpitis irreversible based on 
the duration of time, which is 24 hours after root canal 
treatment at the Dental and Oral Hospital (RSKGMP) 
University of Airlangga. The purpose of this study was to 
obtain a flare-up data base with a diagnosis of irreversible 
pulpitis at RSKGMP and to obtain an overview of flare-
ups in irreversible pulpitis based on root canal preparation 
techniques, root canal irrigation materials, root canal 
dressing materials, and root canal obturation techniques.

MATERIALS AND METHODS

The type of research used is descriptive observational 
research with a cross-sectional research design with the 
research variable in the form of flare-ups. The sample 
used in this study were patients who underwent root 
canal treatment at UPF Dental Conservacy RSKGMP 
University of Airlangga in the period from 2018 to 2020. 
The characteristics of the samples used in this study 
included: 1) Male and female; 2) Patients aged 15-65 years; 
3) Has received root canal treatment with a diagnosis of 
irreversible pulpitis; 4) Sign the informed consent and fill 
out the questionnaire; and 5) patients with flare-ups at 24 
hours. The sample size needed in this study was calculated 
using the Lemeshow 1990 formula, and the results of the 
calculation of the minimum sample were 49 people, so that 
in this study, the sample size was 50 people.

Data was collected through questionnaire interviews 
given to 50 respondents containing informed consent and 
questions related to flare-ups in irreversible pulpitis within 
24 hours. The data that has been obtained is then given 
an assessment and calculation of scores and the results 
of interview data, data processing is carried out using 
descriptive statistical tests. 

RESULTS

Based on the research that has been conducted on the 
respondents, the data obtained from the research results are 
as written in the Table 1. The data were obtained from the 
results of filling out a questionnaire that had been filled out 
by the respondents to determine the incidence of flare-ups 
of root canal treatment in irreversible pulpitis at RSKGMP 
University of Airlangga. Respondents in this study were 
patients who visited UPF Dental Conservation Airlangga 
University and had undergone endodontic treatment and 
received a diagnosis of irreversible pulpitis in the period 
from 2018 to 2020. Based on the calculation of the number 
of samples, a total of 50 respondents were taken through 
patient status card data that met the predetermined sample 
criteria. Based on the results of the study, the age group 
of 31-40 years is the age group that is often found coming 
to UPF Dental Conservation RSKGMP University of 
Airlangga to perform root canal treatment with a diagnosis 
of irreversible pulpitis. 

The incidence of flare-ups was measured using a 
questionnaire related to pain after root canal treatment 
(flare-up) in irreversible pulpitis as follows:

Based on the results of the Table 2, it is known that 
as many as 14 respondents (28%) experienced pain 
after root canal treatment (flare-up) with a diagnosis of 
irreversible pulpitis within 24 hours after treatment, while 
36 respondents (72%) did not experienced pain after root 
canal treatment (flare-up) with a diagnosis of irreversible 
pulpitis within 24 hours. 

Table 1. Distribution of respondents by gender and age at 
UPF Dental Conservation RSKGMP University of 
Airlangga for the 2018-2020 period.

Characteristics Total (N) Percentage (%)

Gender
Female
Male

34
16

68%
32%

Total 50 100%

Age
15-20 years
21-30 years
31-40 years
41-50 years
51-60 years
> 60 years

10
9
16
6
6
3

20%
18%
32%
12%
12%
6%

Total 50 100%

Table 2. Distribution of respondents answers to the questionnaire 
flare-up for root canal treatment in irreversible pulpitis 
at RSKGMP University of Airlangga.

Questions N %
Was there any pain after root canal 
treatment within 24 hours?

Yes
No

14
36

28%
72%

Total 50 100%
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From the results of the Table 3, it can be seen that 
as many as 14 patients experienced flare-ups, 5 patients 
(35.71%) were male and 9 patients (64.29%) were female.  
Then as many 5 patients (35.71%) aged 16-20 years, 2 
patients (14.29%) aged 21-30 years, 3 patients (21.43%) 
aged 31-40 years, 3 patients (21.43%) aged 51-60 years, and 
1 patient (7.14%) aged more than 60 years.  It is also known 
that the number of patients who experienced flare-ups who 
came to UPF Dental Conservation RSKGMP Universitas 
Airlangga with one visit was 4 patients (28.57%) and 
multiple visits were 10 patients (71.43%).

From the results of the Table 4, it can be seen that flare-
ups can occur due to the root canal preparation technique 
when performing root canal treatment for irreversible 
pulpitis is known that as many as 14 patients (100%) of 
flare-ups occurred due to the Crown Down Pressure-less 

preparation technique with a distribution of 5 patients 
(35.71%) were male and 9 patients (64.29%) were female.  
Then as many 5 patients (35.71%) aged 16-20 years, 2 
patients (14.29%) aged 21-30 years, 3 patients (21.43%) 
aged 31-40 years, 3 patients (21.43%) aged 51-60 years, 
and 1 patient (7.14%) aged more than 60 years. Then as 
many as 4 patients (28.57%) came with one visit  and 10 
patients (71.43%) came with multiple visit.

From the Table 5, it is known that as many as 12 patients 
experienced flare-ups due to this irrigation material with a 
distribution of 5 patients (41.67%) were male, and 7 patients 
(58.33%) were female. Then as many as 5 patients (41.67%) 
aged 16-20 years, 1 patient (8.33%) aged 21-30 years, 3 
patients (25%) aged 31-40 years, and 3 patients (25%) aged 
51-60 years. Then as many as 3 patients (25%) came with 
one visit and 9 patients (75%) came with multiple visits.

Table 5. Distribution incidence of flare-up patient based on 
root canal indicator NaOCl + EDTA when performing 
root canal treatment for irreversible pulpitis irrigant 
UPF Dental Conservation RSKGMP University of 
Airlangga.

Indicators Flare-ups N %
Root canal irrigation materials

NaOCl + EDTA 12 100%
Gender

Male
Female

5
7

41.67%
58.33%

Total 12 100%
Age

Age 16-20 years
Age 21 -30 years
Age 31-40 years
Age 51-60 years

5
1
3
3

41.67%
8.33%
25%
25%

Total 12 100%
Patient Visits

One Visit
Multiple Visit

3
9

25%
75%

Total 12 100%

Table 6. Distribution of the incidence of flare-ups patient 
based on the indicator of root canal irrigation material 
NaOCl 2.5% when performing root canal treatment 
for irreversible pulpitis at UPF Dental Conservation 
RSKGMP University of Airlangga.

Indicator Flare-up Total (N) Percentage (%)

Root Canal Irrigation Material
NaOCl 2.5% 1 100%

Gender
Female 1 100%

Total 1 100%

Age
> 60 years 1 100%

Total 1 100%

Patient visits
Multiple visits 1 100%

Total 1 100%

Table 3. Distribution of the incidence of flare-ups patient 
by gender, age, and the number of patient visits for 
irreversible pulpitis at UPF Dental Conservation 
RSKGMP University of Airlangga.

The incidence of flare-up Number (N) Percentage (%)
Gender

Male
Female

5
9

35.71%
64.29%

Total 14 100%
Age

Age 16-20 years
Age 21-30 years
Age 31-40 years
Age 51 -60 years
Age > 60 years

5
2
3
3
1

35.71%
14.29%
21.43%
21.43%
7.14%

Total 14 100%
Patient Visits

One Visit
Multiple Visit

4
10

28.57%
71.43%

Total 14 100%

Table 4. Distribution incidence of flare-ups patient based on 
root canal preparation technique indicators when 
performing root canal treatment for irreversible 
pulpitis at UPF Dental Conservation RSKGMP 
University of Airlangga.

Indicators Flare-ups N %
Root canal preparation technique

Crown Down Pressure-less 14 100%
Gender

Male
Female

5
9

35.71%
64.29%

Total 14 100%
Age

Age 16-20 years
Age 21-30 years
Age 31-40 years
Age 51-60 years
Age > 60 years

5
2
3
3
1

35.71%
14.29%
21.43%
21.43%
7.14%

Total 14 100%
Patient Visits

One Visit
Multiple Visit

4
10

28.57%
71.43%

Total 14 100%
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From the Table 6, it can be seen as many as 1 female 
patient aged over 60 years with multiple visit (100%) 
experienced flare-ups due to this irrigation material. Also 
from the Table 7, it can be seen as many as 1 female patient 
aged  21-30 years with one visit (100%) experienced flare-
ups due to this irrigation material. 

From the Table 8, it is known that 14 patients (100%)  
experienced flare-ups due to this dressing material with a 
distribution of 5 patients (35.71%) were male, and 9 patients 
(64.29%) were female. Then as many 5 patients (35.71%) 
aged 16-20 years, 2 patients (14.29%) aged 21-30 years, 3 
patients (21.43%) aged 31-40 years, 3 patients (21.43%) 
aged 51-60 years, and 1 patient (7.14%) aged more than 60 
years. Then as many as 4 patients (28.57%) came with one 
visit  and 10 patients (71.43%) came with multiple visit.

From the results of the Table 9, it can be seen that flare-
ups can occur due to the single cone obturation technique. 
It is known that 14 patients experienced flare-ups due to 
this obturation technique with a distribution of 5 patients 

(35.71%) were male, and 9 patients (64.29%) were female. 
Then as many 5 patients (35.71%) aged 16-20 years, 2 
patients (14.29%) aged 21-30 years, 3 patients (21.43%) 
aged 31-40 years, 3 patients (21.43%) aged 51-60 years, 
and 1 patient (7.14%) aged more than 60 years. Then as 
many as 4 patients (28.57%) came with one visit  and 10 
patients (71.43%) came with multiple visit.

DISCUSSION

In general, flare-ups are pain after root canal treatment that 
occurs in a relatively short time and within hours or days.9 
Based on the data that has been obtained from the results 
of filling out the questionnaire that has been filled out by 
50 respondents, 34 respondents (68%) are female, and 16 
respondents (32%) are male. From the data obtained 10 
respondents (20%) aged 15–20 years, 9 respondents (18%) 
aged 21–30 years, 16 respondents (32%) aged 31–40 years, 
6 respondents (12%) aged 41–50 years, 6 respondents (12%) 
were 51–60 years old and 3 respondents (6%) were over 
60 years old. 

The incidence of flare-ups was measured by interviewing 
the patient and then the patient was instructed to fill out a 
questionnaire about pain after root canal treatment with a 
diagnosis of irreversible pulpitis within 24 hours. From 
the results of this study, 14 respondents (28%) experienced 
pain after root canal treatment (flare-up) and 36 respondents 
(72%) did not experience pain after root canal treatment 
(flare-up) within 24 hours after treatment.. The results of the 
data research showed that the number of respondents who 
experienced flare-ups who came to the Dental Conservation 
UPF, RSKGMP Universitas Airlangga with one visit (one 
visit) was 4 people (28.57%), while the number of patients 
who experienced flare-ups with several times. visits 
(multiple visits) as many as 10 people (71.43%). This shows 

Table 7. Incidence distribution of flare-ups patient based on 
root canal indicators NaOCl 2.5% + EDTA 17% 
when performing root canal treatment for irreversible 
pulpitis irrigant UPF Dental Conservation RSKGMP 
University of Airlangga.

Indicator Flare-up Total (N) Percentage (%)
Root Canal Irrigation Material

NaOCl 2.5% + EDTA 17% 1 100%
Gender

Female 1 100%
Total 1 100%
Age

21-30 years 1 100%
Total 1 100%
Patient visits

One visit 1 100%
Total 1 100%

Table 8. Distribution of the incidence of flare-ups patient 
based on indicators of material dressing root canal 
Calcium Hydroxide (Ca(OH)2) when performing root 
canal treatment for irreversible pulpitis at UPF Dental 
Conservation RSKGMP University of Airlangga.

Indicator Flare-up N %
Material Dressing Root Canal

Calcium Hydroxide (Ca(OH)2) 14 100%
Gender

Male
Female

5
9

35.71%
64.29%

Total 14 100%
Age

Age 16-20 years old
21-30 years old
31-40 years old
51-60 years old
> 60 years old

5
2
3
3
1

35.71%
14.29%
21.43%
21.43%
7.14%

Total 14 100%
Patient Visits

One Visit
Multiple Visit

4
10

28.57%
71.43%

Total 14 100%

Table 9. Distribution of the incidence of flare-ups of patients 
based on indicators of root canal obturation technique 
single cone when performing root canal treatment 
for irreversible pulpitis at UPF Dental Conservation 
RSKGMP University of Airlangga.

Indicators Flare-ups N %
Mechanical Obturation Root canal

Single Cone 14 100%
Gender

Male
Female

5
9

35.71%
64.29%

Total 14 100%
Age

Age16-20 years
Age21- 30 years old
31-40 years old
51-60 years old
> 60 years old

5
2
3
3
1

35.71%
14.29%
21.43%
21.43%
7.14%

Total 14 100%
Patient Visits

One Visit
Multiple Visit

4
10

28.57%
71.43%

Total 14 100%
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that there is still an incidence of flare-ups in root canal 
treatment patients at UPF Dental Conservation RSKGMP 
Universitas Airlangga. 

In general, age cannot be an indicator of flare-ups in 
root canal treatment. Several studies reported that age 
had no significant effect on the frequency of flare-ups.14 
However, in general, flare-ups are more common in the 
elderly age group, namely 40-60 years. This may be 
related to age-related physiological changes in humoral 
and cellular immunity.4 However, according to the study 
by El Mubarak et al,20 flare-ups were more common in 
patients aged 18-33 years. Flare-ups can also be related 
to gender. A longitudinal study conducted to measure the 
prevalence of post-obturation pain in patients undergoing 
root canal treatment reported that female patients tend to 
experience flare-ups at a higher rate than males. This can 
be associated with susceptibility to emotional disorders in 
women, such as anxiety, fear, and stress. Fluctuations in 
female hormone levels can also cause an increase in the 
hormones serotonin and noradrenaline which results in an 
increase in the frequency of pain during menstruation and 
also in women receiving hormone replacement therapy 
or oral contraceptives.14.16 The comparison of the number 
of patient visits to the clinic, either one visit (one visit) 
or several visits (multiple visits) cannot be a benchmark 
for the occurrence of flare-ups. According to research 
by Singh et al.8 it is said that the flare-up rate at multiple 
visits is higher than that at one visit. According to Shahi 
et al.10, pain after root canal treatment (flare-up) is the 
result of several factors, namely root canal preparation 
techniques, root canal irrigation materials, root canal 
dressing materials, and root canal obturation techniques. The 
data results in the following table illustrate the relationship 
between the incidence of flare-ups with several indicators 
when performing root canal treatment in irreversible                                                                           
pulpitis.

The results of the research data (Table 4) show that as 
many as 14 patients experienced flare-ups as a result of 
the root canal preparation technique, namely the Crown 
Down Pressure-less preparation technique. In general, this 
preparation technique causes less periapical extrusion of 
debris than manual preparation techniques using the step-
back technique. Several studies have also shown that the 
Crown Down Pressure-less preparation technique causes 
fewer flare-ups than the manual instrument preparation 
technique.21 This is in sync with the research of Makanjoula 
et al.11 which concluded that the incidence of flare-ups in 
the Crown Down Pressure-less technique was 11.7% and 
the step-back technique was 16.7%. However, flare-ups 
can occur with the Crown Down Pressure-less preparation 
technique. This happens if there is an error in determining 
the working length during root canal treatment. Working 
length Improperdue to overestimation of the operator can 
lead to over-instrumentation which results in the extrusion 
of debris and root canal filling material in the periapical 
tissue which can cause irritation and flare-ups. Yuanita’s 
research proved that root canal preparation using step-back 
and crown-down pressureless technique can cause a number 

of debris to be removed from the tooth apex during root 
canal preparation or instrumentation.14

In general, NaOCl is an irrigating agent that can dissolve 
necrotic tissue and pulp residues that are less vital. The 
higher the concentration of NaOCl, the higher the level 
of toxicity.22 The disadvantage of NaOCl is that it is 
cytotoxic because it can cause fatal injury if it reaches the 
periapical area. When NaOCl is in contact with vital tissue, 
NaOCl rapidly oxidizes the surrounding tissue causing 
rapid hemolysis and ulceration, inhibition of neutrophil 
migration, and destruction of endothelial cells and 
fibroblasts.23 NaOCl can also cause serious tissue damage if 
the solution is extruded during the application of the NaOCl 
material to the periapical tissue. If NaOCl extrudes into 
the periapical tissue, it can cause flare-ups, swelling, and 
redness.22,24 According to the research of Menezes et al in 
2004 showed that 2.5% NaOCl was not able to completely 
eliminate the bacteria Enterococcus Faecalis.25 17% EDTA 
is relatively non-toxic and slightly irritating in solution.26 
The disadvantage is that EDTA only dissolves dentin so 
that it will cause peritubular and intratubular dentin erosion 
which causes the dentin structure to become irregular and 
reduces density and adaptation between sealer and dentin. 
EDTA causes dentin erosion through the demineralization 
process and excessive opening of dentinal tubules so that 
it can have a negative impact on the bonding and sealing 
process.27,28 

Flare-ups due to dressings root canal may be due to the 
limited effectiveness of Ca(OH)2  in eliminating endodontic 
pathogenic bacteria such as Enterococcus Faecalis and 
species Candida which can cause various incidences of 
recurrent infections and flare-ups. 4,29 Several studies have 
shown that Ca(OH)2 has limited effectiveness in reducing 
bacteria than the use of triple antibiotic paste and ledermix 
which is more effective in reducing the occurrence of flare-
ups. Flare-ups can occur due to residual Ca(OH)2 deposited 
at the third end of the root canal, so prior to permanent 
obturation, Ca(OH)2 must be completely removed from the 
root canal. If this is not done, the result will be a chemical 
reaction between the Ca(OH)2 residue in the root canal 
and the material sealer which can reduce the flowability 
and working time of the sealer so that it will lead to a 
poor prognosis of root canal treatment which can lead to 
extrusion. periapical and root canal treatment failure that 
can cause pain (flare-up).30

From the data of Table 10, it can be seen that flare-ups 
can be caused by the root canal obturation technique, namely 
the obturation technique single cone. One of the key aspects 
of successful endodontic treatment is to maximally obturate 
the prepared root canal space. About 60% of root canal 
treatment failures are caused by incomplete obturation of 
the root canal Single cone technique is a root canal filling 
method by inserting a gutta point (cone) into the root canal. 
In this technique, ais used single cone gutta percha which 
has the same tip diameter and taper as the file last used for 
shaping.26 Flare-up due to this obturation technique can be 
caused because the obturation technique Single Cone does 
not use compaction forces in filling the root canal material 
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so that the material sealer does not fill the last apical 
millimeter of the root canal where this can cause periapical 
leakage. In conclusion, the 50 patients who underwent root 
canal treatment with the diagnosis of irreversible pulpitis in 
RSKGMP Airlangga University, there are 14 people (28%) 
patients who experience flare-ups.
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