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 Root canal treatment, one the most common procedures in dentistry, may occasionally 
associate with post-operation pain that induce dilemma for patients as well as dentists. 

This study purposed to assess the incidence of pain and swelling subsequent to root canal 

treatment, and to evaluate their relations to demographic and clinical characteristics. This 
study was conducted on 181 patients (with 181 teeth required endodontic treatment) 

including 105 males (58%) and 76 females (42%) with ages ranged from 19 to 42 yaers. 

Intensity of pain was measured using a visual analogue scale (VAS) at 6 and 18 hours 
after treatment. Pain incidence and intensity were evaluated regarding gender, age, tooth 

anatomic position, number of visits, pulp condition (vital, necrotic), experienced pain 

previous to treatment, peri-radicular condition (acute periapical periodontitis, chronic 
periapical periodontitis, acute periapical abccess, chronic periapical abccess), error in root 

canal treatment (over-instrumentation, under-obturation, over-obturation) and education 

course of the operative students. Data were analyzed by SPSS 16 software using chi-
square, ANOVA, t-test, Mann–Whitney U and Kruskal–Wallis tests (P<0.05).Of 181 

subjects, 146 (80.7%) had post-oprative pain and 30 (16.6%) swelling. Prevalence of pain 

was significantly higher in females, vital teeth, endodontic treatments with error, and 
posterior  mandibular and maxillary teeth compared to males, necrotic teeth, correct 

treatments, and teeth in posterior sites, respectively (P<0.05). While, the pain presented 

no significant correlation to age, number of visits, esperiance of preoperative pain, peri-
radicular condition, and education course of the operative students (P>0.05). Intensity of 

pain reduced from 5.2±2.1 at 6 hours after treatment to 3.8±1.7 at 18 hours after treatment 

(P<0.0001). The frequency of swelling was significantly higher in endodontic treatments 

than that in correct treatments (P<0.0001); while other demographic, clinical and tooth 

anatomic position displayed no significal effects on swelling occurrence. The findings of 

this study showed that gender, pulp vitality, tooth anatomic position and endodontic error 
could influence of pain and swelling experiaced after root canal treatment. 

 

 
© 2014 AENSI Publisher All rights reserved. 
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INTRODUCTION 

 

 Root canal therapy is a common treatment method in endodontics. Pain and swelling are the most important 

problems associated with root canal treatment, which create unpleasant experience for the patient and the 

dentist. Pain can occur several hours or even days after root canal treatment and last for several days. Pain 

associated with root canal treatment is usually caused by an inflammatory reaction in periapical and may occur 

during the treatment, before or after the endodontic treatment. The cause of pain or swelling during root canal 

treatment often remains unknown; however, any stimulant or agent entering the oral cavity and tooth canal can 

be the causing factor for Flare-up (pain or swelling between the treatment sessions or later) [1]. In addition to 

the biological and immunological factors, the followings can be effective in causing pain: Chemical mediators, 

changes in local adaptation of periapical tissue, changes in cyclic nucleotides, immunological phenomena and 

psychosomatic factors [2]. 

 Pain after root canal treatment is common even with appropriate treatment. Previous studies have reported 

the incidence of pain after root canal treatment highly variable from about 3% to 50% of cases [3]. Studies have 

shown that several factors such as age, sex, type and position of the tooth, pulp status and pain before treatment 

play a substantial role in occurring of pain after treatment [4-8].Identification of factors effective in casing pain 

and swelling associated with root canal treatment can be useful in the management of treatment and post-
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treatment problems. The purpose of this study was to determine the amount of pain and swelling after root canal 

treatment and its relationship with demographic and clinical factors. 

 

MATERIALS AND METHODS 

 

 In this cross-sectional and descriptive study, the patients referred to the Department of Endodontics, School 

of Dentistry, Kermanshah University of Medical Sciences, who underwent root canal treatment were studied. 

The need to perform root canal treatment was considered as the inclusion criterion. After explaining the 

objectives and methodology of research for patients, those agreed to participate in the project were enrolled. For 

each patient, a data collection form, including demographic information (age, gender), clinical data (number of 

previous visits, history of systemic diseases, treated tooth) and clinical evaluation results were provided. 

 To assess the severity of pain after root canal treatment, the VAS scale (visual analogue scale) with zero (no 

pain) to 10 (maximum pain) degrees was used. Before starting treatment, the scale was explained to the patient. 

Root canal treatment was performed by dental students in Endo Practical Clinical Courses 1, 2 and 4. The 

patient's pain severity after treatment was assessed using VAS scale. 

 

2.1.Patient treatment: 

 First, the pulp situation was assessed in terms of vitality. Teeth reacted to cold stimuli (ethyl chloride spray) 

or showed evidence of bleeding during the opening of the pulp chamber before the treatment were considered as 

vital teeth, and in case of no response to the cold test or absence of bleeding when opening the pulp chamber, 

they were considered as necrotic teeth. Periapical status was determined by periapical radiograph evaluation and 

performing palpation tests. 

 Maxillary teeth were anesthetized before treatment with infiltration injection and mandibular teeth with 

inferior alveolar nerve block using a cartridge of 2% lidocaine with 1: 100000 epinephrine or 3% Prilocaine and 

Felipersin (for patients who have been banned to be injected by epinephrine) applying a 27-gauge needle. Local 

anesthesia was done for all treated teeth to avoid the pain due to rubber dam clamp pressure on the gums. After 

access cavity preparation, the rubber dam was placed on the treating tooth. The functioning length was 

determined with an Apex Locator (Root ZX, VDW, Germany) and confirmed by radiography. The canal was 

rinsed using normal saline. The canal was prepared by step-back method and filled using lateral condensation 

method by gutta-percha and ZOE sealer. 

 

 Assessment of pain incidence after root canal treatment and use of analgesic drugs for 24 Hours: 

 The dentist responsible explained to the patients that they may feel pain, and in case of feeling serious 

pains, they can use acetaminophen. The researcher made two phone calls during 24 hours after root canal 

treatment to the patients in 6 and 18 hours later. He took them about pain in both 6 and 18 hours later. He / She 

asked them about the incidence of pain at these two certain times after root canal treatment, and wanted them to 

determine the intensity of pain on the VAS scale from 1 to 10. Data was analyzed by SPSS 16 statistical 

software and using statistical tests of Chi-square, ANOVA, Mann-Whitney U and Kruskal-Wallis (P < 0.05). 

 

3. Results: 

 A sample size consisted of 181 patients, including 105 men (58%) and 76 female (42%) in a range age from 

19 to 42 years old were studied. In all patients treated, 146 (80.7%) experienced post-treatment pain. The mean 

pain intensity at 6 hours after treatment was equal to 5.2 ± 2.1, and the pain intensity at 18 hours after treatment 

was obtained as to 3.8 ± 1.7. The paired t-test showed that pain intensity at 18 hours after treatment was lower 

than the pain intensity at 6 hours after treatment, and there was a statistically significant difference between 

them (P < 0.0001). Among all the patients studied, 30 (16.6%) patients had swelling after treatment. 

 Table 1 shows the frequency distribution of patients and the severity of pain based on demographic and 

clinical variables. The prevalence of pain (frequency) in men (73.3%) was significantly lower than in women 

(90.8%) (P = 0.003). The prevalence of pain in patients with vital pulp was significantly higher than patients 

with necrotic pulp (P = 0.012). The difference in pain frequency was not significant in the followings: Between 

the age ranges of 19-29 and 30-42 years old (P = 0.986); between one-session and multi-session treatments (P = 

0.473); between patients with pain before treatment and patients without pain before treatment (P = 

0.824); between patients treated by students in Endo 1, Endo 2, Endo 3, Endo 4 and graduate students (P = 

0.444); and between patients with acute and chronic apical periodontitis and between patients with acute and 

chronic apical abscesses (P = 0.982). The Kruskall-Wallis test showed a significant difference between the 

prevalence of pain in correct cases of treatment, over instrumentation, under obturation and over obturation (P = 

0.030). The complementary Mann-Whitney test showed that the difference in pain frequency was only 

statistically significant between correct treatment cases and over instrumentation cases (P = 0.013), and in other 

two-by-two comparisons between groups, no significant difference was seen (P > 0.05). 
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Table 1: Frequency distribution of pain in patients based on demographic and clinical variables. 

P value Frequency of )%(pain Number Variable 

0/003* (3/73)%77 

(8/90)69 

105 

76 

Gender 
Male 

Female 

0/986* 
 

(7/80)%92 

(6/80)%54 

114 

67 

Age range 
29-19 

42-30 

0/473* 

 

(2/82)%97 
(8/77)%49 

118 

63 

Number of sessions 

One session 
Two or more sessions 

0/824* 

 

(1/81)%107 
(6/79)%39 

132 

49 

Pain before treatment 

Yes 
No 

0/012* 

 

(9/88)%72 

(74)%74 

81 
100 

Pulp status 

Vital 

Necrotic 

**0/982 

(4/79)%50 
(1/82)%32 

(4/80)%45 

(6/82)%19 

63 
39 

56 

23 

Periapical status 

Acute apical   periodontitis 

Chronic apical periodontitis 
Acute periapical abscess 

Chronic periapical  abscess 

**0/030 

 

(6/76)%15 
(100)%21 

(100)%6 
(100)%4 

 

150 
21 

6 
4 

Root canal treatment 

Correct treatment 
Over instrumentation 

Under obturation 
Over obturation 

0/444** 

 

(80)%40 

(5/75)%29 
(7/85)%36 

(7/83)%41 

 

50 

40 
42 

49 

Therapist student 

Endo 1 

Endo 2 
Endo 4 

Graduate 

* Chi-square test; Kruskall-Wallis test. 

 

 In Table 2, frequency distribution of pain based on anatomical position of the treated tooth is shown. The 

prevalence of pain in the maxillary anterior teeth, mandibular anterior teeth, maxillary posterior teeth and 

mandibular posterior teeth was as 52.2%, 55%, 88.2% and 90.3%, respectively. The Kruskall-Wallis test 

showed that there was a significant difference between them (P<0.0001). According to two-by-two comparisons 

based on complementary test Mann-Whitney, the prevalence of pain in maxillary (52.2%) and mandibular 

(55%) anterior teeth was significantly lower than in maxillary (88.2%) and mandibular (90.3%) posterior teeth 

(P<0.05). There were no significant differences in the prevalence of pain between maxillary (52.2%) and 

mandibular (55%) anterior teeth, and between maxillary (88.2%) and mandibular (90.3%) posterior teeth (P > 

0.05). 

 
Table 2: Frequency distribution of pain based on tooth position in the mouth. 

Tooth position in the mouth Number Frequency of )%(pain P value 

0001/0> 

(2/52)%12 

(2/88)%67 

(55)%11 
(3/90)56 

23 

76 

20 
62 

Maxillary nterior 

Maxillary sterior 

Mandibular Anterior 
Mandibular posterior 

Kruskall-Wallis Test 

 

 In Table 3, the mean average pain values at 6 and 18 hours after treatment are compared in terms of 

demographic and clinical variables. The average of pain severity in female patients was significantly higher than 

male patients (P = 0.042). The pain severity based on other demographic and clinical variables showed no 

significant differences. 

 According to Table 4, the pain severity difference between maxillary and mandibular teeth and between 

anterior and posterior regions was not significant. 

 In Table 5, the frequency of inflammation and swelling in patients is shown based on demographic 

and clinical variables. Statistical evaluation showed that the swelling prevalence rate varies significantly in 

terms of variables of sex, age, number of treatment sessions, pain before treatment, pulp status, periapical 

situation and medical student therapist. The Kruskall-Wallis test showed that the rate of swelling had significant 

differences based on the root canal  treatment status. Based on the complementary Mann-Whitney test, the 

frequency of swelling in the correct treatment cases was only 8%, which in comparison with cases of over 

instrumentation (52.4%), under obturation (66.7%) and over obturation (75%) was significantly lower (P < 

0.05). 

 In Table 6, the frequency distribution of swelling is shown based on the anatomic position of the treated 

tooth. The Kruskall-Wallis test showed that the difference in swelling prevalence in the maxillary anterior teeth 



133                                              Sarvnaz Ghaffari Garakani and Sanaz Sadeghi, 2014 

Advances in Environmental Biology, 8(23) Special 2014, Pages: 130-137 

 

(21.7%), maxillary posterior teeth (19.7%), mandibular anterior teeth (25%) and mandibular posterior teeth 

(8.1%) was not statistically significant (P = 0.155). 

 
Table 3: Comparison of mean average pain at 6 and 18 hours after treatment in terms of demographic and clinical variables. 

P value 
Mean average pain 

(mean±SD) 
Number Variable 

0/042* 
 

1/6 ± 4/2 

7/1 ± 8/4 

 
77 

69 

Gender 
Male 

Female 

0/139* 

 

6/1 ± 6 /4 
8/1 ± 2/4 

 

92 
54 

Age range 

29-19 
42-30 

0/999* 

 

6/1 ± 5/4 
7/1 ± 4/4 

 

97 
49 

Number of sessions 

One session 
Two or more sessions 

0/712* 

 

6/1 ± 5/4 

7/1 ± 6/4 
 

 
107 

39 

Pain before treatment 
Yes 

No 

0/372* 

 

7/1 ± 3/4 

6/1 ± 6/4 

 

 

72 

74 

Pulp status 

Vital 

Necrotic 

**0/419 

 

6/1 ± 4/4 
8/1 ± 1/4 

5/1 ± 8/4 
2/0 ± 5/4 

 

50 
32 

45 
19 

Periapical status 

Acute apical   periodontitis 
Chronic apical periodontitis 

Acute periapical abscess 

Chronic periapical  abscess 

**0/030 

 

 
6/1 ± 5/4 

 

7/1 ± 4/4 
9/1 ± 5/4 

2/2 ± 3/4 

 

 

 

115 
 

21 

6 
4 

Root canal treatment 

Correct treatment 
Over instrumentation 

Under obturation 

Over obturation 

0/522** 

 

7/1 ± 2/4 

9/1 ± 4/4 
4/1 ± 8/4 

6/1 ± 5/4 

 

40 

29 
36 

41 

Therapist student 
Endo 1 

Endo 2 

Endo 4 

Graduate 

T-test & ANOVA 

 
Table 4: Comparison of mean average pain at 6 and 18 hours after treatment, depending on the position of the teeth. 

Tooth position in the mouth Number 
Mean average pain 

(mean±SD) 
P value 

229/0> 

3/1 ± 4/4 
7/1 ± 3/4 

7/1 ± 4/5 
7/1 ± 5/4 

 

12 

76 
11 

56 

Maxillary nterior 

Maxillary sterior 
Mandibular Anterior 

Mandibular posterior 

ANOVA 
 

 Among the patients studied, the frequency of using antibiotics, steroids and antidepressants was low, and 

almost all the patients had used analgesics before the visit. In addition, considering that the treatment of these 

patients, in case of suffering from periodontal diseases, is not done by dental students, periodontal diseases were 

not found in the studied samples. Therefore, the relationships between pain and swelling with the use of 

antibiotics, steroids, antidepressants, analgesics and the periodontal status were not statistically analyzed. 

 

4. Discussion: 
 The present study showed the prevalence of pain after root canal therapy as 80.7%. This finding is similar 

to the results of Alonso-Ezpeleta et al. study, in which, some degree of pain was reported in 87% of patients 

within 7 days after treatment [4]. According to González et al. report, only 40% of patients had no pain after 

treatment, the incidence of pain after root canal treatment was as 60% [6]. Ince et al. reported the incidence of 

pain after root canal treatment depending on the number of sessions from 69.9% (one session treatment) to 

69.3%(multi-session treatment) [9]. Based on De Almeida Okino et al. findings, the prevalence of the condition 

was observed in 36% of patients [10]. In comparison with other studies, the prevalence of pain in this study was 
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much higher. The reason for the difference can be attributed to the factor of treatment by students, who have less 

experience and skills. Raju et al. suggested that root canal therapy, specifically the one session treatments 

require an optimal level of skill in cleaning, preparation and canal obturation, need to be performed by 

experienced dentists [11]. 

 
Table 5: Distribution of swelling frequency in patients based on demographic and clinical variables. 

P value Swelling frequency )%( Number Variable 

0/224* 
 

(3/13)%14 

(1/21)16 

 
105 

76 

Gender 
Male 

Female 

0/221* 

 

(3/19)%22 
(9/11)%8 

 

114 
76 

Age range 

29-19 
42-30 

1/000* 

 

(9/16)%20 
(9/15)%10 

 

118 
63 

Number of sessions 

One session 
Two or more sessions 

0/822* 

 

(9/15)%21 

(4/18)%9 

 

132 

49 

Pain before treatment 

Yes 

No 

0/228* 

(3/12)%10 

(20)%20 

 

81 

100 

Pulp status 

Vital 

Necrotic 

**0/968 

(5/17)%11 

(1/5)%2 
(6/19)%11 

(1/26)%6 

63 

39 
56 

23 

Periapical status 

Acute apical   periodontitis 

Chronic apical periodontitis 
Acute periapical abscess 

Chronic periapical  abscess 

**0/0001 

(8)%12 

(52/4)%11 

(66/7)%4 
(75)%3 

150 

21 

6 
4 

Root canal treatment 

Correct treatment 
Over instrumentation 

Under obturation 

Over obturation 

0/968** 

(18)%9 
(5/17)%7 

(3/14)%6 

(3/16)%8 

50 
40 

42 

49 

Therapist student 

Endo 1 

Endo 2 
Endo 4 

Graduate 

* Chi-square test; Kruskall-Wallis test 

 
Table 6: Distribution of swelling frequency based on the oral position of the teeth. 

Oral position of the teeth Number )%(swelling frequency P value 

0/155 

(7/21)%5 

(7/19)%15 
(25)%5 

(%8/1)5 

23 

76 
20 

62 

Maxillary nterior 

Maxillary sterior 
Mandibular Anterior 

Mandibular posterior 

Kruskall-Wallis Test 

   

 Gender is one of the main factors examined regarding the intensity of pain. In this study, it was observed 

that female patients experienced a higher incidence of pain and higher pain severity compared to male patients. 

Previous studies showed that after root canal treatment, the experienced pain in women was higher than in men. 

It seems that the differences in the prevalence and severity of pain among men and women are due to the 

biological and physiological differences, which will lead to different reactions. In addition, social pressures 

tolerated by the patient can be involved in the experience of pain severity [12-15]. 

 In the present study, the mean difference of experienced pain between two age groups of 19-29 and 30-42 

years old was not statistically significant. In support of this finding, González et al. found that the age factor has 

no effect on pain severity after root canal treatment [6]. Also, in Udoye et al. study, age was identified as a 

factor with no effect on the incidence of flare-up [16]. Garca et al. findings also showed that age has no 

significant effect on the incidence of pain after root canal treatment [17]. But contrary to the current study, De 

Almeida Okino et al. reported a relationship between the patient age and the incidence of pain after treatment 

[10]. Ali Syed Gufran et al. also showed that the patient's age is a key factor in the amount of pain experienced 

by patients after RCT [8]. The reasons for differences in the amount of pain experienced by older people are 

attributed to low tolerance to pain, poor circulation and their long-term improvement [18]. However, Watkins 

indicated that the pain amount experienced or expected significantly decreases with increasing age [19]. It was 

also shown that patients older than 35 years feel less pain compared with younger patients [20]. There is no 

definitive information suggesting that gradual reduction of pain stimuli occurs with age [21]. Thus, age-related 

decrease in pain feeling does not seem to be related to changes in physiological pain system [6]. 
 It was seen in this study that the intensity of pain after endodontic treatment in teeth with vital pulps is more 
intense than in teeth with necrotic pulp. This finding is consistent with previous studies results [22-25]. 
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Nevertheless, Mattscheck et al., Albashaireh and Alnegrish showed that the amount and intensity of pain after 
treatment of teeth with necrotic pulp is greater [26, 27]. So far, the main cause of pain after RCT in teeth with 
vital pulp is not well known. There is a possibility that the injuries caused in periapical tissue during endodontic 
treatment of teeth with vital pulp leads to stimulating of greater secretion of inflammatory mediators such as 
prostaglandins, leukotrienes, serotonin, histamine, and bradykinin [28]. Some studies know the cause of this 
difference due to the inclusion criteria for patients, different techniques and materials used for the treatment 
[29]. 
 In this study, the mean pain rate after 6 hours after treatment until 18 hours after treatment was significantly 
decreased. This finding is consistent with many previous studies [30,31]. 
 It was found in the present study that the position and type of the tooth are as factors influencing the 
prevalence of pain experience by the patients so that in both jaws, the prevalence of pain in posterior teeth was 
higher than in anterior teeth. Gonzalez et al. reported that root canal therapy is significantly more painful in 
molars and was associated with the number of canals [28]. Segura-Egea et al. also reported a significant 
difference in the amount of pain between the incisors and canines compared to the premolars and molars [32]. 
The difference may be biologically related to the greater number of canals and the greater number of two-branch 
canals of the posterior teeth [33,34]. Moreover, longer duration of treatment in molars can explain the 
conclusion [18]. Also, in Clem and O'Keefe studies, a significant correlation between pain severity and the 
position of treated teeth was reported [24,34]. Nevertheless, Roane et al. observed no significant relationship 
between the position of the teeth and the pain intensity. They reported the reason of this finding as small size of 
studied population and limited anatomical position of the treated teeth (26). In this study, the pain after 
treatment in mandibular posterior teeth showed greater intensity than the maxillary posterior teeth. Although the 
difference was not significant, but tendency to more severe pain in the mandibular posterior teeth can be 
attributed to the mandibular dense trabeculae model, which leads to decreased blood flow and increased 
localization of infections and inflammation, and thereby increased recovery time. 
 In this study, the prevalence and intensity of pain after treatment showed no association with having pain 
before the treatment. Although this finding is in contradiction with the study results of Torabinejad et al., 
Glennon et al., and Imura et al. [35-37]. Harrison et al. also reported a relationship between pain before 
treatment and the pain intensity after the treatment [31]. 
 In the present study, the swelling after treatment was seen in 16.6% of treated patients. Eleazer & Eleazer 
reported the prevalence of pain and swelling after treatment in less than 8% of the cases [38]. According to 
Oginni and Udoye reports, the pain and swelling cases in one-session treatments and multi-session treatments 
were as 18.3% and 8.1%, respectively [39]. The findings of the current study indicated that incidence of 
swelling in most cases was associated with endodontic treatment failures. Sipavičiūtė and Maneliene review 
study reported the incidence of pain and swelling due to spreading of infectious agents into the surrounding 
tissues (apical penetration, insufficient instrumentation) and mechanical stimuli (over instrumentation related to 
incorrect determination of working length) [40]. 
 In this study, pain and swelling were seen in a significant number of treated patients. The high prevalence 
of these cases can be attributed to the treatment done by students not experienced enough who may not comply 
with all principles of root canal treatment, not using Apex locator in determining the length of canal, which can 
increase the probability of error occurrence. 
 The findings of this study showed that the incidence of pain after root canal treatment is a common 
complication. Gender is one of the factors affecting the incidence of pain after root canal treatment, so that the 
prevalence of pain in women was higher than in men. The pulp status is an effective factor on the incidence of 
pain, as the pain prevalence in vital teeth was higher than in necrotic teeth. Endodontic treatment failures are as 
influencing factors on incidence of pain after treatment. The prevalence of tooth pain after root canal treatment 
is influenced by anatomic position of the tooth so that the pain in the maxillary and mandibular posterior teeth is 
more common than in anterior teeth. The incidence of pain showed no association with factors, including age, 
number of treatment sessions, pain before treatment, periradicular status and the educational level of therapist 
student. 
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