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Abstract
Introduction: Post-obturation pain is one of the 
primary problems following root canal treatment. 
Although in most cases pain does not last long, but 
could be a source of embarrassment to the dentist 
and annoying for the patient.
Objectives: This prospective study was conducted to 
assess the incidence of postoperative pain after multi-
visit root canal treatment of teeth with vital and non-
vital pulps.
Methods: Total, 52 patients with teeth requiring 
endodontic treatment were identified and   included 
in this study. The patients were randomly assigned 
and treated in a military hospital and in government 
dental college hospital into two groups. The teeth of 
patients in group 1 were with vital inflamed pulp; 
group 2 were with non-vital pulp with or without 
periapical radiolucency (0-5mm).  Patients were 
treated in multiple visit procedure. They were asked 
whether they experienced any postoperative pain to 
rate the level of discomfort as no, mild, moderate, or 
severe pain. Data were analyzed statistically using the 
chi-square test. 
Results: No significant difference in postoperative 
pain was found between vital and non-vital pulps 
(p=0.2). Mild and moderate pain occurred in 4.34% 
and 4.34% respectively in teeth with vital pulp and 
17.3% and 3.44% in teeth with non-vital pulp 
respectively. There was no significant difference in 
postoperative pain between the two groups (p>0.05).
Conclusions: The incidence of postoperative pain did 
not differ between vital and non-vital teeth.
Key words: Postoperative dental pain, root canal 
treatment, vital and non-vital pulp

Introduction
The goal of root canal therapy is to shape, clean, disinfect 
and obturate canals without additional injury to the 
periradicular tissues1. The success of root canal treatment 
depends on a series of variables related to the preoperative 
condition of the tooth, as well as the endodontic 

procedures2. Endodontic treatment can be followed by 
short and long term complications 3. Some of the problems 
of root canal treatment are postobturation pain, 
interappointment pain and swelling. Although these in 
most cases do not last long, but could be a source of 
embarrassment to the dentist and annoying for the patient, 
more so if the tooth was symptomless before the 
commencement of treatment4. Postobturation pain is the 
pain of any degree after endodontic treatment5. Pain and 
swelling is often indicator of an offending tooth. 
Endodontic treatment aims to reverse the disease process 
and thereby eliminate the associated signs and symptoms6. 
Literature review revealed varied opinions on the 
incidence and severity of postobturation pain. The reported 
prevalence of postobturation pain or flare-up ranges from 
0-65%7. Certain factors may influence the progression of 
postoperative pain, such as a history of preoperative pain 
and the need for retreatment7-8. Although microorganisms 
are usually regarded as the most common cause of 
postoperative pain, other causes include mechanical or 
chemical injury to pulpal or periapical tissues9. There is a 
clear indication of interactions between periapical tissues 
and microorganisms, because flare-ups are more likely to 
occur in necrotic cases than in vital cases5,10. This could 
indicate a clear relationship between pulp status and 
postoperative pain, even after successful endodontic 
therapy11. However, limited data regarding the relationship 
between postoperative pain and the vitality of the pulp 
before endodontic treatment are available in the literature.

Some authors reported slightly more postobturation pain 
following single visit than with multiple visit 
procedures12,13. Others found no significant differences in 
the postobturation pain experienced by patients following 
single or multiple visit treatment procedures14. Fox et al in 
their study showed that female patients had more 
postoperative pain than did males. Factors of age, 
bacteriological status, tooth position and type of filling 
material showed no clear effect upon post-operative 
results15.

Until recently the most accepted technique of doing 
endodontic treatment stresses multiple-visit procedures4. 
The completion of endodontic therapy in a single 
appointment has been currently used16,17. Although the 
argument for single-visit treatment depends on the 
convenience, patient acceptance, and reduced 
postoperative pain18, multiple-visit root canal therapy has 
long been taught as a safer procedure than single-visit 
root canal therapy4,16. Furthermore, when flare-ups occur 
during multi-visit procedures, they can be addressed 
before obturation, but this is not an option in a single-
visit regimen13. In addition, bacterial eradication cannot 
be maximized predictably without using a calcium 
hydroxide dressing between appointments, therefore, the 
potential for healing may be compromised19. 

This clinical study was aimed to determine the incidence 
of pain following multiple-visit root canal treatment in 
vital versus non-vital teeth and evaluated the association 
between the incidence of pain and pulp status.    

Materials and Methods
Consenting patients referred to the Department of 
Conservative Dentistry and Endodontics, Dhaka Dental 
College & Hospital and Combined Military Hospital, 
Dhaka for root canal therapy within a period of twelve 
months were randomly assigned for multiple visit 
treatment. Patients with vital and non-vital pulp with or 
without periapical radiolucency (0-5 mm) were included in 
the study. Patients that defaulted after first appointment 
(incomplete treatment) were excluded from the study. For 
each tooth treated, the clinical factors and conditions 
existing before, during and after the completion of 
treatment were recorded. This data included pulp vitality 
status, the presence or absence of preoperative pain, post-
obturation flare-ups and degree of post-obturation pain. For 
patients requiring root canal treatment on more than one 
tooth was separated by a period of four weeks to allow for 
proper evaluation. The pulp vitality was determined by 
cold thermal test in combination with the presence of 
pulpal haemorrhage. The non-vital status of pulps was 
determined each by cold thermal test with negative 
response, palpation, percussion and radiographic 
examination.

After administering local anaesthesia using 2% lignocaine 
1:80,000 epinephrine (where needed), tooth was isolated 
and an access cavity was made and working length was 
determined radiographically. After access was obtained, the 
teeth were grouped into Group 1 (vital pulp) and Group 2 
(non-vital pulp).Instrumentation was performed using 
crown-down technique. During instrumentation, all canals 
were flushed with 1% sodium hypochlorite solution. 
Calcium hydroxide was used as intracanal medicaments. 
After one week, the root canals were obturated with 
multiple gutta-percha points and a zinc-oxide based sealer, 
using the lateral condensation technique.

The patients were recalled at three specific post-
obturation periods, 1st, 7th and 30th day. At each post-
obturation recall visit, the patients were interviewed to 
determine whether or not there were symptoms at the 
present visit and whether or not there were symptoms 
during the interval between visit and the previous one. 
The presence or absence of pain, or the appropriate degree 
of pain was recorded for each recall visit and the interval 
between visits. Pain was recorded as none, slight, 
moderate, or severe16:
l    No pain: The treated tooth felt normal. Patients did
       not have any pain.
l    Mild pain: Recognizable pain, but not discomforting,
       which required no analgesics.
l    Moderate pain: Discomforting pain, but bearable
       (analgesics, if used, were effective in relieving
       the pain).
l    Severe pain: Difficult to bear (analgesics had little
       or no effect in relieving the pain).
The compiled data were analyzed using chi-square where 
applicable. Differences were taken as significant if p < 0.05.

Results
The study comprises 52 cases of pulp pathosis with vital 
and non-vital pulp requiring root canal therapy. Of the 52 
cases, 29 were males and 23 were females. Out of that 9 
male and 8 female patients complained of pain. The male 
patients experienced more postobturation pain than female 
patients, of course the difference was not statistically 
significant (p=0.52). A comparison of pain experience in 
relation to pre-treatment pulpal vitality revealed that those 
with vital pulp had a lower frequency of postobturation 
pain (26.0% and 8.6% on 1st and 7th postoperative day, 
respectively) than those with non-vital pulp (37.8% and 
20.6% on 1st and 7th postoperative day, respectively).

Table-I: Tooth distribution between treatment group.

The difference between postobturation pain in vital and 
non-vital group was not significant (p>0.05). The 
percentage of patient with mild/ moderate pain on the 7th 
postobturation day was higher for non-vital group. None 
reported with severe pain with this shorter period. No 
postobturation pain persisted to the 30th day.

Table-II: Incidence and distribution of pain level on 1st 
post obturation day (n=52).

Table-III: Incidence and distribution of pain level on 7th 
postobturation day (n=52).

On 1st postobturation day 73.9% patient with vital pulp 
(group 1) and 62.06 % patient with non-vital pulp (group 
2) experienced no pain. The relation between 
preoperative and postobturation pain and the comparison 
of postobturation pain in non-vital with or without 
radioluscency was not established in the present study.

Discussion
The success and failure of endodontic treatment is 
determined by long-term results and not the presence or 
absence of short-term post-operative pain. A root canal 
treatment with post-operative pain can result in long-
term success, whereas treatment without postoperative 
pain may result in failure20. However, postoperative pain 
is an important issue for both dentists and patients 
considering expectation of relief of pain through root 
canal treatment especially in symptomatic irreversible 
pulpitis.

This study clearly showed that the degree and frequency 
of postobturation pain related to multivisit root canal 
treatment did not differ in vital and non-vital group 
(p=0.2). This finding is in agreement with findings of 
several studies15,21, who reported that whether a tooth 
pulp was vital or not had little effect on postobturation 
pain. 

Despite the high percentages of postobturation pain 
reported on the first postobturation day in both groups, 
after seven days of obturation 91.30% in vital group and 
79.31% in non-vital group were free of symptoms. Also, 
since no postobturation pain persisted to the 30th day in 
both groups, these present a strong indication that 

practitioners should not overreact to early postobturation 
symptoms by immediately initiating endodontic 
retreatment procedures or extraction of the involved 
tooth4.

In this study, male patients experienced more pain than 
the female, though the number was not statistically 
significant. This finding is in agreement with Bayram 
Ince et al22. But in disagreement with Genet et al, Fox et 
al and Mulhern et al, who described that women suffer 
more11,15,23.

The present study showed, pain was highest in 31-40 
years age group, the next higher group was 21-30 years 
age group. These findings are nearly with the findings 
consistent of O' Kefee, Torabinejad and Cheng et al4,24,25. 
They found more pain in older patients (25 years and 
above). The higher incidence of postobturation pain in 
the elderly group might be experienced by previous pain 
experience and a reduced ability to tolerate pain and 
discomfort. 

Conclusions
Multiple visit root canal therapy may be considered as 
the primary, safe and effective method in managing pulp 
pathosis with vital inflamed as well as non-vital pulp 
with or without radiolucency. Preoperative status of the 
pulp is of prime importance, but the other factors of 
importance not included in this study which may 
influence the treatment outcome deserve further 
investigations and may strongly influence the conclusion 
made.
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Tooth types Vital Pulp (n=23)
Number (%)

Non-Vital
Pulp (n=29)
Number (%)

Maxillary incisors
Maxillary canines
Maxillary premolars
Maxillary molars
Mandibular incisors 
Mandibular canines
Mandibular premolars
Mandibular molars

5 (21.73)
0 (0)

1 (04.34)
9 (39.13)
1 (04.34)

0 (0)
0 (0)

7 (30.43)

6 (20.68)
1 (03.44)
3 (10.34)
2 (06.89)
5 (17.24)
2 (06.89)
3 (10.34)
7 (24.13)

Incidence of pain x2 =0.9, df =1, p=0.34. 
Percentage incidence of pain, vital= 26.0 
Percentage incidence of pain, non-vital= 37.8. 

17 (73.9)

18 (62.06)

5 (21.79)

6 (20.68)

1 (04.34)

5 (17.40)

0 (0)

0 (0)

Group No pain
No (%)

Mild pain
No (%) 

Moderate
pain

No (%) 

Severe
pain

No (%) 

Vital (n=23)
Non-Vital (n=29)

Incidence of pain x 2 =1.4, df =1, p=0.23. 
Percentage incidence of pain, vital= 8.6 
Percentage incidence of pain, non-vital= 20.6  

21 (91.30)

23 (79.31)

1 (04.34)

5 (17.27)

1 (04.34)

1 (03.44)

0 (0)

0 (0)

Group No pain
No (%)

Mild pain
No (%) 

Moderate
pain

No (%) 

Severe
pain

No (%) 

Vital (n=23)
Non-Vital (n=29)
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Abstract
Introduction: Post-obturation pain is one of the 
primary problems following root canal treatment. 
Although in most cases pain does not last long, but 
could be a source of embarrassment to the dentist 
and annoying for the patient.
Objectives: This prospective study was conducted to 
assess the incidence of postoperative pain after multi-
visit root canal treatment of teeth with vital and non-
vital pulps.
Methods: Total, 52 patients with teeth requiring 
endodontic treatment were identified and   included 
in this study. The patients were randomly assigned 
and treated in a military hospital and in government 
dental college hospital into two groups. The teeth of 
patients in group 1 were with vital inflamed pulp; 
group 2 were with non-vital pulp with or without 
periapical radiolucency (0-5mm).  Patients were 
treated in multiple visit procedure. They were asked 
whether they experienced any postoperative pain to 
rate the level of discomfort as no, mild, moderate, or 
severe pain. Data were analyzed statistically using the 
chi-square test. 
Results: No significant difference in postoperative 
pain was found between vital and non-vital pulps 
(p=0.2). Mild and moderate pain occurred in 4.34% 
and 4.34% respectively in teeth with vital pulp and 
17.3% and 3.44% in teeth with non-vital pulp 
respectively. There was no significant difference in 
postoperative pain between the two groups (p>0.05).
Conclusions: The incidence of postoperative pain did 
not differ between vital and non-vital teeth.
Key words: Postoperative dental pain, root canal 
treatment, vital and non-vital pulp

Introduction
The goal of root canal therapy is to shape, clean, disinfect 
and obturate canals without additional injury to the 
periradicular tissues1. The success of root canal treatment 
depends on a series of variables related to the preoperative 
condition of the tooth, as well as the endodontic 

procedures2. Endodontic treatment can be followed by 
short and long term complications 3. Some of the problems 
of root canal treatment are postobturation pain, 
interappointment pain and swelling. Although these in 
most cases do not last long, but could be a source of 
embarrassment to the dentist and annoying for the patient, 
more so if the tooth was symptomless before the 
commencement of treatment4. Postobturation pain is the 
pain of any degree after endodontic treatment5. Pain and 
swelling is often indicator of an offending tooth. 
Endodontic treatment aims to reverse the disease process 
and thereby eliminate the associated signs and symptoms6. 
Literature review revealed varied opinions on the 
incidence and severity of postobturation pain. The reported 
prevalence of postobturation pain or flare-up ranges from 
0-65%7. Certain factors may influence the progression of 
postoperative pain, such as a history of preoperative pain 
and the need for retreatment7-8. Although microorganisms 
are usually regarded as the most common cause of 
postoperative pain, other causes include mechanical or 
chemical injury to pulpal or periapical tissues9. There is a 
clear indication of interactions between periapical tissues 
and microorganisms, because flare-ups are more likely to 
occur in necrotic cases than in vital cases5,10. This could 
indicate a clear relationship between pulp status and 
postoperative pain, even after successful endodontic 
therapy11. However, limited data regarding the relationship 
between postoperative pain and the vitality of the pulp 
before endodontic treatment are available in the literature.

Some authors reported slightly more postobturation pain 
following single visit than with multiple visit 
procedures12,13. Others found no significant differences in 
the postobturation pain experienced by patients following 
single or multiple visit treatment procedures14. Fox et al in 
their study showed that female patients had more 
postoperative pain than did males. Factors of age, 
bacteriological status, tooth position and type of filling 
material showed no clear effect upon post-operative 
results15.

Until recently the most accepted technique of doing 
endodontic treatment stresses multiple-visit procedures4. 
The completion of endodontic therapy in a single 
appointment has been currently used16,17. Although the 
argument for single-visit treatment depends on the 
convenience, patient acceptance, and reduced 
postoperative pain18, multiple-visit root canal therapy has 
long been taught as a safer procedure than single-visit 
root canal therapy4,16. Furthermore, when flare-ups occur 
during multi-visit procedures, they can be addressed 
before obturation, but this is not an option in a single-
visit regimen13. In addition, bacterial eradication cannot 
be maximized predictably without using a calcium 
hydroxide dressing between appointments, therefore, the 
potential for healing may be compromised19. 

This clinical study was aimed to determine the incidence 
of pain following multiple-visit root canal treatment in 
vital versus non-vital teeth and evaluated the association 
between the incidence of pain and pulp status.    

Materials and Methods
Consenting patients referred to the Department of 
Conservative Dentistry and Endodontics, Dhaka Dental 
College & Hospital and Combined Military Hospital, 
Dhaka for root canal therapy within a period of twelve 
months were randomly assigned for multiple visit 
treatment. Patients with vital and non-vital pulp with or 
without periapical radiolucency (0-5 mm) were included in 
the study. Patients that defaulted after first appointment 
(incomplete treatment) were excluded from the study. For 
each tooth treated, the clinical factors and conditions 
existing before, during and after the completion of 
treatment were recorded. This data included pulp vitality 
status, the presence or absence of preoperative pain, post-
obturation flare-ups and degree of post-obturation pain. For 
patients requiring root canal treatment on more than one 
tooth was separated by a period of four weeks to allow for 
proper evaluation. The pulp vitality was determined by 
cold thermal test in combination with the presence of 
pulpal haemorrhage. The non-vital status of pulps was 
determined each by cold thermal test with negative 
response, palpation, percussion and radiographic 
examination.

After administering local anaesthesia using 2% lignocaine 
1:80,000 epinephrine (where needed), tooth was isolated 
and an access cavity was made and working length was 
determined radiographically. After access was obtained, the 
teeth were grouped into Group 1 (vital pulp) and Group 2 
(non-vital pulp).Instrumentation was performed using 
crown-down technique. During instrumentation, all canals 
were flushed with 1% sodium hypochlorite solution. 
Calcium hydroxide was used as intracanal medicaments. 
After one week, the root canals were obturated with 
multiple gutta-percha points and a zinc-oxide based sealer, 
using the lateral condensation technique.

The patients were recalled at three specific post-
obturation periods, 1st, 7th and 30th day. At each post-
obturation recall visit, the patients were interviewed to 
determine whether or not there were symptoms at the 
present visit and whether or not there were symptoms 
during the interval between visit and the previous one. 
The presence or absence of pain, or the appropriate degree 
of pain was recorded for each recall visit and the interval 
between visits. Pain was recorded as none, slight, 
moderate, or severe16:
l    No pain: The treated tooth felt normal. Patients did
       not have any pain.
l    Mild pain: Recognizable pain, but not discomforting,
       which required no analgesics.
l    Moderate pain: Discomforting pain, but bearable
       (analgesics, if used, were effective in relieving
       the pain).
l    Severe pain: Difficult to bear (analgesics had little
       or no effect in relieving the pain).
The compiled data were analyzed using chi-square where 
applicable. Differences were taken as significant if p < 0.05.

Results
The study comprises 52 cases of pulp pathosis with vital 
and non-vital pulp requiring root canal therapy. Of the 52 
cases, 29 were males and 23 were females. Out of that 9 
male and 8 female patients complained of pain. The male 
patients experienced more postobturation pain than female 
patients, of course the difference was not statistically 
significant (p=0.52). A comparison of pain experience in 
relation to pre-treatment pulpal vitality revealed that those 
with vital pulp had a lower frequency of postobturation 
pain (26.0% and 8.6% on 1st and 7th postoperative day, 
respectively) than those with non-vital pulp (37.8% and 
20.6% on 1st and 7th postoperative day, respectively).

Table-I: Tooth distribution between treatment group.

The difference between postobturation pain in vital and 
non-vital group was not significant (p>0.05). The 
percentage of patient with mild/ moderate pain on the 7th 
postobturation day was higher for non-vital group. None 
reported with severe pain with this shorter period. No 
postobturation pain persisted to the 30th day.

Table-II: Incidence and distribution of pain level on 1st 
post obturation day (n=52).

Table-III: Incidence and distribution of pain level on 7th 
postobturation day (n=52).

On 1st postobturation day 73.9% patient with vital pulp 
(group 1) and 62.06 % patient with non-vital pulp (group 
2) experienced no pain. The relation between 
preoperative and postobturation pain and the comparison 
of postobturation pain in non-vital with or without 
radioluscency was not established in the present study.

Discussion
The success and failure of endodontic treatment is 
determined by long-term results and not the presence or 
absence of short-term post-operative pain. A root canal 
treatment with post-operative pain can result in long-
term success, whereas treatment without postoperative 
pain may result in failure20. However, postoperative pain 
is an important issue for both dentists and patients 
considering expectation of relief of pain through root 
canal treatment especially in symptomatic irreversible 
pulpitis.

This study clearly showed that the degree and frequency 
of postobturation pain related to multivisit root canal 
treatment did not differ in vital and non-vital group 
(p=0.2). This finding is in agreement with findings of 
several studies15,21, who reported that whether a tooth 
pulp was vital or not had little effect on postobturation 
pain. 

Despite the high percentages of postobturation pain 
reported on the first postobturation day in both groups, 
after seven days of obturation 91.30% in vital group and 
79.31% in non-vital group were free of symptoms. Also, 
since no postobturation pain persisted to the 30th day in 
both groups, these present a strong indication that 

practitioners should not overreact to early postobturation 
symptoms by immediately initiating endodontic 
retreatment procedures or extraction of the involved 
tooth4.

In this study, male patients experienced more pain than 
the female, though the number was not statistically 
significant. This finding is in agreement with Bayram 
Ince et al22. But in disagreement with Genet et al, Fox et 
al and Mulhern et al, who described that women suffer 
more11,15,23.

The present study showed, pain was highest in 31-40 
years age group, the next higher group was 21-30 years 
age group. These findings are nearly with the findings 
consistent of O' Kefee, Torabinejad and Cheng et al4,24,25. 
They found more pain in older patients (25 years and 
above). The higher incidence of postobturation pain in 
the elderly group might be experienced by previous pain 
experience and a reduced ability to tolerate pain and 
discomfort. 

Conclusions
Multiple visit root canal therapy may be considered as 
the primary, safe and effective method in managing pulp 
pathosis with vital inflamed as well as non-vital pulp 
with or without radiolucency. Preoperative status of the 
pulp is of prime importance, but the other factors of 
importance not included in this study which may 
influence the treatment outcome deserve further 
investigations and may strongly influence the conclusion 
made.
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Tooth types Vital Pulp (n=23)
Number (%)

Non-Vital
Pulp (n=29)
Number (%)

Maxillary incisors
Maxillary canines
Maxillary premolars
Maxillary molars
Mandibular incisors 
Mandibular canines
Mandibular premolars
Mandibular molars

5 (21.73)
0 (0)

1 (04.34)
9 (39.13)
1 (04.34)

0 (0)
0 (0)

7 (30.43)

6 (20.68)
1 (03.44)
3 (10.34)
2 (06.89)
5 (17.24)
2 (06.89)
3 (10.34)
7 (24.13)

Incidence of pain x2 =0.9, df =1, p=0.34. 
Percentage incidence of pain, vital= 26.0 
Percentage incidence of pain, non-vital= 37.8. 

17 (73.9)

18 (62.06)

5 (21.79)

6 (20.68)

1 (04.34)

5 (17.40)

0 (0)

0 (0)

Group No pain
No (%)

Mild pain
No (%) 

Moderate
pain

No (%) 

Severe
pain

No (%) 

Vital (n=23)
Non-Vital (n=29)

Incidence of pain x 2 =1.4, df =1, p=0.23. 
Percentage incidence of pain, vital= 8.6 
Percentage incidence of pain, non-vital= 20.6  

21 (91.30)

23 (79.31)

1 (04.34)

5 (17.27)

1 (04.34)

1 (03.44)

0 (0)

0 (0)

Group No pain
No (%)

Mild pain
No (%) 

Moderate
pain

No (%) 

Severe
pain

No (%) 

Vital (n=23)
Non-Vital (n=29)
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Abstract
Introduction: Post-obturation pain is one of the 
primary problems following root canal treatment. 
Although in most cases pain does not last long, but 
could be a source of embarrassment to the dentist 
and annoying for the patient.
Objectives: This prospective study was conducted to 
assess the incidence of postoperative pain after multi-
visit root canal treatment of teeth with vital and non-
vital pulps.
Methods: Total, 52 patients with teeth requiring 
endodontic treatment were identified and   included 
in this study. The patients were randomly assigned 
and treated in a military hospital and in government 
dental college hospital into two groups. The teeth of 
patients in group 1 were with vital inflamed pulp; 
group 2 were with non-vital pulp with or without 
periapical radiolucency (0-5mm).  Patients were 
treated in multiple visit procedure. They were asked 
whether they experienced any postoperative pain to 
rate the level of discomfort as no, mild, moderate, or 
severe pain. Data were analyzed statistically using the 
chi-square test. 
Results: No significant difference in postoperative 
pain was found between vital and non-vital pulps 
(p=0.2). Mild and moderate pain occurred in 4.34% 
and 4.34% respectively in teeth with vital pulp and 
17.3% and 3.44% in teeth with non-vital pulp 
respectively. There was no significant difference in 
postoperative pain between the two groups (p>0.05).
Conclusions: The incidence of postoperative pain did 
not differ between vital and non-vital teeth.
Key words: Postoperative dental pain, root canal 
treatment, vital and non-vital pulp

Introduction
The goal of root canal therapy is to shape, clean, disinfect 
and obturate canals without additional injury to the 
periradicular tissues1. The success of root canal treatment 
depends on a series of variables related to the preoperative 
condition of the tooth, as well as the endodontic 

procedures2. Endodontic treatment can be followed by 
short and long term complications 3. Some of the problems 
of root canal treatment are postobturation pain, 
interappointment pain and swelling. Although these in 
most cases do not last long, but could be a source of 
embarrassment to the dentist and annoying for the patient, 
more so if the tooth was symptomless before the 
commencement of treatment4. Postobturation pain is the 
pain of any degree after endodontic treatment5. Pain and 
swelling is often indicator of an offending tooth. 
Endodontic treatment aims to reverse the disease process 
and thereby eliminate the associated signs and symptoms6. 
Literature review revealed varied opinions on the 
incidence and severity of postobturation pain. The reported 
prevalence of postobturation pain or flare-up ranges from 
0-65%7. Certain factors may influence the progression of 
postoperative pain, such as a history of preoperative pain 
and the need for retreatment7-8. Although microorganisms 
are usually regarded as the most common cause of 
postoperative pain, other causes include mechanical or 
chemical injury to pulpal or periapical tissues9. There is a 
clear indication of interactions between periapical tissues 
and microorganisms, because flare-ups are more likely to 
occur in necrotic cases than in vital cases5,10. This could 
indicate a clear relationship between pulp status and 
postoperative pain, even after successful endodontic 
therapy11. However, limited data regarding the relationship 
between postoperative pain and the vitality of the pulp 
before endodontic treatment are available in the literature.

Some authors reported slightly more postobturation pain 
following single visit than with multiple visit 
procedures12,13. Others found no significant differences in 
the postobturation pain experienced by patients following 
single or multiple visit treatment procedures14. Fox et al in 
their study showed that female patients had more 
postoperative pain than did males. Factors of age, 
bacteriological status, tooth position and type of filling 
material showed no clear effect upon post-operative 
results15.

Until recently the most accepted technique of doing 
endodontic treatment stresses multiple-visit procedures4. 
The completion of endodontic therapy in a single 
appointment has been currently used16,17. Although the 
argument for single-visit treatment depends on the 
convenience, patient acceptance, and reduced 
postoperative pain18, multiple-visit root canal therapy has 
long been taught as a safer procedure than single-visit 
root canal therapy4,16. Furthermore, when flare-ups occur 
during multi-visit procedures, they can be addressed 
before obturation, but this is not an option in a single-
visit regimen13. In addition, bacterial eradication cannot 
be maximized predictably without using a calcium 
hydroxide dressing between appointments, therefore, the 
potential for healing may be compromised19. 

This clinical study was aimed to determine the incidence 
of pain following multiple-visit root canal treatment in 
vital versus non-vital teeth and evaluated the association 
between the incidence of pain and pulp status.    

Materials and Methods
Consenting patients referred to the Department of 
Conservative Dentistry and Endodontics, Dhaka Dental 
College & Hospital and Combined Military Hospital, 
Dhaka for root canal therapy within a period of twelve 
months were randomly assigned for multiple visit 
treatment. Patients with vital and non-vital pulp with or 
without periapical radiolucency (0-5 mm) were included in 
the study. Patients that defaulted after first appointment 
(incomplete treatment) were excluded from the study. For 
each tooth treated, the clinical factors and conditions 
existing before, during and after the completion of 
treatment were recorded. This data included pulp vitality 
status, the presence or absence of preoperative pain, post-
obturation flare-ups and degree of post-obturation pain. For 
patients requiring root canal treatment on more than one 
tooth was separated by a period of four weeks to allow for 
proper evaluation. The pulp vitality was determined by 
cold thermal test in combination with the presence of 
pulpal haemorrhage. The non-vital status of pulps was 
determined each by cold thermal test with negative 
response, palpation, percussion and radiographic 
examination.

After administering local anaesthesia using 2% lignocaine 
1:80,000 epinephrine (where needed), tooth was isolated 
and an access cavity was made and working length was 
determined radiographically. After access was obtained, the 
teeth were grouped into Group 1 (vital pulp) and Group 2 
(non-vital pulp).Instrumentation was performed using 
crown-down technique. During instrumentation, all canals 
were flushed with 1% sodium hypochlorite solution. 
Calcium hydroxide was used as intracanal medicaments. 
After one week, the root canals were obturated with 
multiple gutta-percha points and a zinc-oxide based sealer, 
using the lateral condensation technique.

The patients were recalled at three specific post-
obturation periods, 1st, 7th and 30th day. At each post-
obturation recall visit, the patients were interviewed to 
determine whether or not there were symptoms at the 
present visit and whether or not there were symptoms 
during the interval between visit and the previous one. 
The presence or absence of pain, or the appropriate degree 
of pain was recorded for each recall visit and the interval 
between visits. Pain was recorded as none, slight, 
moderate, or severe16:
l    No pain: The treated tooth felt normal. Patients did
       not have any pain.
l    Mild pain: Recognizable pain, but not discomforting, 													  							
       which required no analgesics.
l    Moderate pain: Discomforting pain, but bearable
       (analgesics, if used, were effective in relieving
       the pain).
l    Severe pain: Difficult to bear (analgesics had little
       or no effect in relieving the pain).
The compiled data were analyzed using chi-square where 
applicable. Differences were taken as significant if p < 0.05.

Results
The study comprises 52 cases of pulp pathosis with vital 
and non-vital pulp requiring root canal therapy. Of the 52 
cases, 29 were males and 23 were females. Out of that 9 
male and 8 female patients complained of pain. The male 
patients experienced more postobturation pain than female 
patients, of course the difference was not statistically 
significant (p=0.52). A comparison of pain experience in 
relation to pre-treatment pulpal vitality revealed that those 
with vital pulp had a lower frequency of postobturation 
pain (26.0% and 8.6% on 1st and 7th postoperative day, 
respectively) than those with non-vital pulp (37.8% and 
20.6% on 1st and 7th postoperative day, respectively).

Table-I: Tooth distribution between treatment group.

The difference between postobturation pain in vital and 
non-vital group was not significant (p>0.05). The 
percentage of patient with mild/ moderate pain on the 7th 
postobturation day was higher for non-vital group. None 
reported with severe pain with this shorter period. No 
postobturation pain persisted to the 30th day.

Table-II: Incidence and distribution of pain level on 1st 
post obturation day (n=52).

Table-III: Incidence and distribution of pain level on 7th 
postobturation day (n=52).

On 1st postobturation day 73.9% patient with vital pulp 
(group 1) and 62.06 % patient with non-vital pulp (group 
2) experienced no pain. The relation between 
preoperative and postobturation pain and the comparison 
of postobturation pain in non-vital with or without 
radioluscency was not established in the present study.

Discussion
The success and failure of endodontic treatment is 
determined by long-term results and not the presence or 
absence of short-term post-operative pain. A root canal 
treatment with post-operative pain can result in long-
term success, whereas treatment without postoperative 
pain may result in failure20. However, postoperative pain 
is an important issue for both dentists and patients 
considering expectation of relief of pain through root 
canal treatment especially in symptomatic irreversible 
pulpitis.

This study clearly showed that the degree and frequency 
of postobturation pain related to multivisit root canal 
treatment did not differ in vital and non-vital group 
(p=0.2). This finding is in agreement with findings of 
several studies15,21, who reported that whether a tooth 
pulp was vital or not had little effect on postobturation 
pain. 

Despite the high percentages of postobturation pain 
reported on the first postobturation day in both groups, 
after seven days of obturation 91.30% in vital group and 
79.31% in non-vital group were free of symptoms. Also, 
since no postobturation pain persisted to the 30th day in 
both groups, these present a strong indication that 

practitioners should not overreact to early postobturation 
symptoms by immediately initiating endodontic 
retreatment procedures or extraction of the involved 
tooth4.

In this study, male patients experienced more pain than 
the female, though the number was not statistically 
significant. This finding is in agreement with Bayram 
Ince et al22. But in disagreement with Genet et al, Fox et 
al and Mulhern et al, who described that women suffer 
more11,15,23.

The present study showed, pain was highest in 31-40 
years age group, the next higher group was 21-30 years 
age group. These findings are nearly with the findings 
consistent of O' Kefee, Torabinejad and Cheng et al4,24,25. 
They found more pain in older patients (25 years and 
above). The higher incidence of postobturation pain in 
the elderly group might be experienced by previous pain 
experience and a reduced ability to tolerate pain and 
discomfort. 

Conclusions
Multiple visit root canal therapy may be considered as 
the primary, safe and effective method in managing pulp 
pathosis with vital inflamed as well as non-vital pulp 
with or without radiolucency. Preoperative status of the 
pulp is of prime importance, but the other factors of 
importance not included in this study which may 
influence the treatment outcome deserve further 
investigations and may strongly influence the conclusion 
made.
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Tooth types Vital Pulp (n=23)
Number (%)

Non-Vital
Pulp (n=29)
Number (%)

Maxillary incisors
Maxillary canines
Maxillary premolars
Maxillary molars
Mandibular incisors 
Mandibular canines
Mandibular premolars
Mandibular molars

5 (21.73)
0 (0)

1 (04.34)
9 (39.13)
1 (04.34)

0 (0)
0 (0)

7 (30.43)

6 (20.68)
1 (03.44)
3 (10.34)
2 (06.89)
5 (17.24)
2 (06.89)
3 (10.34)
7 (24.13)

Incidence of pain x2 =0.9, df =1, p=0.34. 
Percentage incidence of pain, vital= 26.0 
Percentage incidence of pain, non-vital= 37.8. 

17 (73.9)

18 (62.06)

5 (21.79)

6 (20.68)

1 (04.34)

5 (17.40)

0 (0)

0 (0)

Group No pain
No (%)

Mild pain
No (%) 

Moderate
pain

No (%) 

Severe
pain

No (%) 

Vital (n=23)
Non-Vital (n=29)

Incidence of pain x 2 =1.4, df =1, p=0.23. 
Percentage incidence of pain, vital= 8.6 
Percentage incidence of pain, non-vital= 20.6  

21 (91.30)

23 (79.31)

1 (04.34)

5 (17.27)

1 (04.34)

1 (03.44)

0 (0)

0 (0)

Group No pain
No (%)

Mild pain
No (%) 

Moderate
pain

No (%) 

Severe
pain

No (%) 

Vital (n=23)
Non-Vital (n=29)
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Abstract
Introduction: Post-obturation pain is one of the 
primary problems following root canal treatment. 
Although in most cases pain does not last long, but 
could be a source of embarrassment to the dentist 
and annoying for the patient.
Objectives: This prospective study was conducted to 
assess the incidence of postoperative pain after multi-
visit root canal treatment of teeth with vital and non-
vital pulps.
Methods: Total, 52 patients with teeth requiring 
endodontic treatment were identified and   included 
in this study. The patients were randomly assigned 
and treated in a military hospital and in government 
dental college hospital into two groups. The teeth of 
patients in group 1 were with vital inflamed pulp; 
group 2 were with non-vital pulp with or without 
periapical radiolucency (0-5mm).  Patients were 
treated in multiple visit procedure. They were asked 
whether they experienced any postoperative pain to 
rate the level of discomfort as no, mild, moderate, or 
severe pain. Data were analyzed statistically using the 
chi-square test. 
Results: No significant difference in postoperative 
pain was found between vital and non-vital pulps 
(p=0.2). Mild and moderate pain occurred in 4.34% 
and 4.34% respectively in teeth with vital pulp and 
17.3% and 3.44% in teeth with non-vital pulp 
respectively. There was no significant difference in 
postoperative pain between the two groups (p>0.05).
Conclusions: The incidence of postoperative pain did 
not differ between vital and non-vital teeth.
Key words: Postoperative dental pain, root canal 
treatment, vital and non-vital pulp

Introduction
The goal of root canal therapy is to shape, clean, disinfect 
and obturate canals without additional injury to the 
periradicular tissues1. The success of root canal treatment 
depends on a series of variables related to the preoperative 
condition of the tooth, as well as the endodontic 

procedures2. Endodontic treatment can be followed by 
short and long term complications 3. Some of the problems 
of root canal treatment are postobturation pain, 
interappointment pain and swelling. Although these in 
most cases do not last long, but could be a source of 
embarrassment to the dentist and annoying for the patient, 
more so if the tooth was symptomless before the 
commencement of treatment4. Postobturation pain is the 
pain of any degree after endodontic treatment5. Pain and 
swelling is often indicator of an offending tooth. 
Endodontic treatment aims to reverse the disease process 
and thereby eliminate the associated signs and symptoms6. 
Literature review revealed varied opinions on the 
incidence and severity of postobturation pain. The reported 
prevalence of postobturation pain or flare-up ranges from 
0-65%7. Certain factors may influence the progression of 
postoperative pain, such as a history of preoperative pain 
and the need for retreatment7-8. Although microorganisms 
are usually regarded as the most common cause of 
postoperative pain, other causes include mechanical or 
chemical injury to pulpal or periapical tissues9. There is a 
clear indication of interactions between periapical tissues 
and microorganisms, because flare-ups are more likely to 
occur in necrotic cases than in vital cases5,10. This could 
indicate a clear relationship between pulp status and 
postoperative pain, even after successful endodontic 
therapy11. However, limited data regarding the relationship 
between postoperative pain and the vitality of the pulp 
before endodontic treatment are available in the literature.

Some authors reported slightly more postobturation pain 
following single visit than with multiple visit 
procedures12,13. Others found no significant differences in 
the postobturation pain experienced by patients following 
single or multiple visit treatment procedures14. Fox et al in 
their study showed that female patients had more 
postoperative pain than did males. Factors of age, 
bacteriological status, tooth position and type of filling 
material showed no clear effect upon post-operative 
results15.

Until recently the most accepted technique of doing 
endodontic treatment stresses multiple-visit procedures4. 
The completion of endodontic therapy in a single 
appointment has been currently used16,17. Although the 
argument for single-visit treatment depends on the 
convenience, patient acceptance, and reduced 
postoperative pain18, multiple-visit root canal therapy has 
long been taught as a safer procedure than single-visit 
root canal therapy4,16. Furthermore, when flare-ups occur 
during multi-visit procedures, they can be addressed 
before obturation, but this is not an option in a single-
visit regimen13. In addition, bacterial eradication cannot 
be maximized predictably without using a calcium 
hydroxide dressing between appointments, therefore, the 
potential for healing may be compromised19. 

This clinical study was aimed to determine the incidence 
of pain following multiple-visit root canal treatment in 
vital versus non-vital teeth and evaluated the association 
between the incidence of pain and pulp status.    

Materials and Methods
Consenting patients referred to the Department of 
Conservative Dentistry and Endodontics, Dhaka Dental 
College & Hospital and Combined Military Hospital, 
Dhaka for root canal therapy within a period of twelve 
months were randomly assigned for multiple visit 
treatment. Patients with vital and non-vital pulp with or 
without periapical radiolucency (0-5 mm) were included in 
the study. Patients that defaulted after first appointment 
(incomplete treatment) were excluded from the study. For 
each tooth treated, the clinical factors and conditions 
existing before, during and after the completion of 
treatment were recorded. This data included pulp vitality 
status, the presence or absence of preoperative pain, post-
obturation flare-ups and degree of post-obturation pain. For 
patients requiring root canal treatment on more than one 
tooth was separated by a period of four weeks to allow for 
proper evaluation. The pulp vitality was determined by 
cold thermal test in combination with the presence of 
pulpal haemorrhage. The non-vital status of pulps was 
determined each by cold thermal test with negative 
response, palpation, percussion and radiographic 
examination.

After administering local anaesthesia using 2% lignocaine 
1:80,000 epinephrine (where needed), tooth was isolated 
and an access cavity was made and working length was 
determined radiographically. After access was obtained, the 
teeth were grouped into Group 1 (vital pulp) and Group 2 
(non-vital pulp).Instrumentation was performed using 
crown-down technique. During instrumentation, all canals 
were flushed with 1% sodium hypochlorite solution. 
Calcium hydroxide was used as intracanal medicaments. 
After one week, the root canals were obturated with 
multiple gutta-percha points and a zinc-oxide based sealer, 
using the lateral condensation technique.

The patients were recalled at three specific post-
obturation periods, 1st, 7th and 30th day. At each post-
obturation recall visit, the patients were interviewed to 
determine whether or not there were symptoms at the 
present visit and whether or not there were symptoms 
during the interval between visit and the previous one. 
The presence or absence of pain, or the appropriate degree 
of pain was recorded for each recall visit and the interval 
between visits. Pain was recorded as none, slight, 
moderate, or severe16:
l    No pain: The treated tooth felt normal. Patients did
       not have any pain.
l    Mild pain: Recognizable pain, but not discomforting, 													  							
       which required no analgesics.
l    Moderate pain: Discomforting pain, but bearable
       (analgesics, if used, were effective in relieving
       the pain).
l    Severe pain: Difficult to bear (analgesics had little
       or no effect in relieving the pain).
The compiled data were analyzed using chi-square where 
applicable. Differences were taken as significant if p < 0.05.

Results
The study comprises 52 cases of pulp pathosis with vital 
and non-vital pulp requiring root canal therapy. Of the 52 
cases, 29 were males and 23 were females. Out of that 9 
male and 8 female patients complained of pain. The male 
patients experienced more postobturation pain than female 
patients, of course the difference was not statistically 
significant (p=0.52). A comparison of pain experience in 
relation to pre-treatment pulpal vitality revealed that those 
with vital pulp had a lower frequency of postobturation 
pain (26.0% and 8.6% on 1st and 7th postoperative day, 
respectively) than those with non-vital pulp (37.8% and 
20.6% on 1st and 7th postoperative day, respectively).

Table-I: Tooth distribution between treatment group.

The difference between postobturation pain in vital and 
non-vital group was not significant (p>0.05). The 
percentage of patient with mild/ moderate pain on the 7th 
postobturation day was higher for non-vital group. None 
reported with severe pain with this shorter period. No 
postobturation pain persisted to the 30th day.

Table-II: Incidence and distribution of pain level on 1st 
post obturation day (n=52).

Table-III: Incidence and distribution of pain level on 7th 
postobturation day (n=52).

On 1st postobturation day 73.9% patient with vital pulp 
(group 1) and 62.06 % patient with non-vital pulp (group 
2) experienced no pain. The relation between 
preoperative and postobturation pain and the comparison 
of postobturation pain in non-vital with or without 
radioluscency was not established in the present study.

Discussion
The success and failure of endodontic treatment is 
determined by long-term results and not the presence or 
absence of short-term post-operative pain. A root canal 
treatment with post-operative pain can result in long-
term success, whereas treatment without postoperative 
pain may result in failure20. However, postoperative pain 
is an important issue for both dentists and patients 
considering expectation of relief of pain through root 
canal treatment especially in symptomatic irreversible 
pulpitis.

This study clearly showed that the degree and frequency 
of postobturation pain related to multivisit root canal 
treatment did not differ in vital and non-vital group 
(p=0.2). This finding is in agreement with findings of 
several studies15,21, who reported that whether a tooth 
pulp was vital or not had little effect on postobturation 
pain. 

Despite the high percentages of postobturation pain 
reported on the first postobturation day in both groups, 
after seven days of obturation 91.30% in vital group and 
79.31% in non-vital group were free of symptoms. Also, 
since no postobturation pain persisted to the 30th day in 
both groups, these present a strong indication that 

practitioners should not overreact to early postobturation 
symptoms by immediately initiating endodontic 
retreatment procedures or extraction of the involved 
tooth4.

In this study, male patients experienced more pain than 
the female, though the number was not statistically 
significant. This finding is in agreement with Bayram 
Ince et al22. But in disagreement with Genet et al, Fox et 
al and Mulhern et al, who described that women suffer 
more11,15,23.

The present study showed, pain was highest in 31-40 
years age group, the next higher group was 21-30 years 
age group. These findings are nearly with the findings 
consistent of O' Kefee, Torabinejad and Cheng et al4,24,25. 
They found more pain in older patients (25 years and 
above). The higher incidence of postobturation pain in 
the elderly group might be experienced by previous pain 
experience and a reduced ability to tolerate pain and 
discomfort. 

Conclusions
Multiple visit root canal therapy may be considered as 
the primary, safe and effective method in managing pulp 
pathosis with vital inflamed as well as non-vital pulp 
with or without radiolucency. Preoperative status of the 
pulp is of prime importance, but the other factors of 
importance not included in this study which may 
influence the treatment outcome deserve further 
investigations and may strongly influence the conclusion 
made.
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Tooth types Vital Pulp (n=23)
Number (%)

Non-Vital
Pulp (n=29)
Number (%)

Maxillary incisors
Maxillary canines
Maxillary premolars
Maxillary molars
Mandibular incisors 
Mandibular canines
Mandibular premolars
Mandibular molars

5 (21.73)
0 (0)

1 (04.34)
9 (39.13)
1 (04.34)

0 (0)
0 (0)

7 (30.43)

6 (20.68)
1 (03.44)
3 (10.34)
2 (06.89)
5 (17.24)
2 (06.89)
3 (10.34)
7 (24.13)

Incidence of pain x2 =0.9, df =1, p=0.34. 
Percentage incidence of pain, vital= 26.0 
Percentage incidence of pain, non-vital= 37.8. 

17 (73.9)

18 (62.06)

5 (21.79)

6 (20.68)

1 (04.34)

5 (17.40)

0 (0)

0 (0)

Group No pain
No (%)

Mild pain
No (%) 

Moderate
pain

No (%) 

Severe
pain

No (%) 

Vital (n=23)
Non-Vital (n=29)

Incidence of pain x 2 =1.4, df =1, p=0.23. 
Percentage incidence of pain, vital= 8.6 
Percentage incidence of pain, non-vital= 20.6  

21 (91.30)

23 (79.31)

1 (04.34)

5 (17.27)

1 (04.34)

1 (03.44)

0 (0)

0 (0)

Group No pain
No (%)

Mild pain
No (%) 

Moderate
pain

No (%) 

Severe
pain

No (%) 

Vital (n=23)
Non-Vital (n=29)


