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A B S T R A C T  

Objectives: To compare the mean postoperative pain associated with the use of 
2% chlorhexidine or MTAD as final rinse in cases of Symptomatic Apical 
Periodontitis presenting to the LUMHS operative dentistry department for 
single visit root canal treatment. 
Methodology: This single blind randomized controlled trial was conducted at 
the Department of Conservative Dentistry LUMHS, Jamshoro from February to 
June 2018. We included 60 patients' teeth with symptomatic apical 
periodontics. Thirty patients in group A received 2% chlorhexidine solution, 
while thirty patients in group B received MTAD. Preoperative and postoperative 
pain levels were assessed using a visual analogue scale.  
For qualitative variables such as gender, tooth type, and pre and postoperative 
pain, frequency and percentages were calculated. The chi-square test with a p 
value of 0.05 was used to compare the two groups. 
Results: The mean age in both groups were 30 years. Most of the teeth involved 
in both groups were on the anterior side. Patients in group A had an average 
age of 30.97±7.29 years. There was no statistically significant difference in the 
mean pain score between groups at p=0.86 after 7 days, with a score of 0.97 for 
group A and 0.93 for group B, respectively.  
Conclusion: Chlorhexidine and MTAD groups have been equally effective in 
reducing postoperative pain in a single visit as a final rinse. 
Keywords: Chlorhexidine, MTAD, Symptomatic Apical Periodontitis, Single visit 
root canal treatment. 
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Introduction 

One visit endodontic therapy saves time, reduces inter-

visit infection, and is more acceptable to patients.1 Short 

and long-term results are excellent in irreversible pulpitis, 

but not in necrotic pulp or symptomatic apical 

periodontitis (SAP). In a single-visit endodontic 

procedure, pain and uncertainty about periapical healing 

are the most common side effects.2 

The root canal and root dentin must be cleaned to treat 

SAP, which means killing or removing bacteria and their 

byproducts. The intra-canal dressing of calcium 

hydroxide has been around for a long time. Between 

appointments, it has been used to keep the canals 

bacterial-free, which means an additional dentist visit and 

the risk of inter-appointment infections. It is possible to 

eliminate bacteria in final rinses with 2% chlorohexidine 

and an MTAD solution containing tetracycline and 

detergent (MTAD). Because of its antimicrobial 

properties and strength, chlorhexidine is a powerful 
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antiseptic when used as a final irrigation. Bacterial cell 

walls can be opened up by using chlorhexidine. Because 

chlorhexidine has a positive charge, this is the reason 

why it's so effective.3 The most commonly used irrigant 

for cleaning and shaping is sodium hypochlorite. 

Precipitates may form during the cleaning and shaping 

process when chlorhexidine is used along with sodium 

hypochlorite, causing the surface to be stained and 

difficult to seal. To remove the smear layer on the surface 

of root, another chelating agent must be used along with 

chlorhexidine.4,5 

A new irrigant solution, MTAD (tween 80), contains 3% 

doxycycline, 4.25% citric acid, and 0.5% polysorbate 80 

detergents. Final rinsing with MTAD removes more 

bacteria than any other irritant.6 Doxycycline, an 

antibiotic with a broad spectrum of activity, is included in 

MTAD to provide antibacterial properties as well as to 

remove the smear layer from the sample. In order to 

retain its antibacterial properties, tetracycline can bind to 

dentine and slowly release from dentine. The smearing 

layer is removed by adding citric acid to the solution. 

Polysorbate is used to lower the solution's surface tension 

and make it more wettable.7 An experiment was 

conducted to compare the mean postoperative pain in 

cases of Symptomatic Apical Periodontitis in one visit 

root canal treatment presented at the LUMHS operative 

dentistry department with 2 percent chlorhexidine or 

MTAD used as the final rinse. 

Methodology 

This single blind randomized controlled trial was 

conducted at the Department of Conservative Dentistry 

LUMHS, Jamshoro from February to June 2018, 

following approval from CPSP and the institutional ethics 

review committee (CPSP/REU/DSG-1576. Study 

participants were chosen from among those who 

presented themselves to the dental outpatient department 

(OPD) who met inclusion criteria and provided their 

written consent to participate in the investigation. Prior to 

beginning treatment, every patient was compelled to sign 

a written informed consent form, and patients with 

symptomatic apical periodontitis in permanent teeth of 

either gender aged 18 to 50 years were included in the 

study. Patients with periodontitis or periapical abscesses, 

those with severe medical conditions, those taking long-

term analgesics, or those taking antibiotics were not 

allowed to participate in the study. 

The sample size was calculated using open EPI software 

taking the mean of both groups in the pilot study 

conducted prior to this study. 60 people were enrolled in 

this trial (30 in each group). The CHX-induced 

postoperative pain is statistically significant at 2±1.86. 

Post-operative discomfort was measured as an average of 

0.45±0.69 in the study's pilot participants. Root canals 

that were to be final rinsed with 2% chlorhexidine 

solution for 5 minutes before obturation were divided into 

groups A and B, and those root canals that were not final 

rinsed with 2% chlorhexidine solution were examined (in 

which the root canal was final rinsed with 1ml of MTAD 

bio pure for 5 minutes and additional 4ml for 1 minutes). 

A lottery system ensured that each patient had an equal 

chance of being placed in either group A or B. 

Endodontic treatment was performed using the standard 

criteria under rubber dam isolation in both groups with 

rotary endodontic files (Hyflex) and irrigation with 3% 

Sodium Hypochlorite without activation. With the help of 

a visual analogue scale, preoperative and post-operative 

pain levels were rated. Pain Levels 1-3: Moderate to Mild 

The pain levels range from 4 to 10 (with 4 being mild to 

moderate and 8 to 10 being severe). For a period of seven 

days, patients were given a proforma printed with a VAS 

scale on which to record the degree of discomfort they 

experienced throughout the day. To treat severe pain, a 

patient was given ibuprofen-600mg/BD medication, as 

well as a phone number to call the doctor, and he/she was 

instructed to come into the OPD without an appointment 

if necessary. The proforma was used to calculate the VAS 

score, which was used to gauge the clinical effects 7 days 

after surgery. 

SPSS version 21 was used to enter and analyze data. For 

quantitative variables such as age, duration, and 

preoperative and postoperative pain scores, mean and 

standard deviations were calculated. For qualitative 

variables such as gender, tooth type, and pre and 

postoperative pain, frequency and percentages were 

calculated. The chi-square test with a p value of 0.05 was 

used to compare the two groups. Stratification was used 

to control for confounders such as age and gender. P 0.05 

was used as the significance level for the post 

stratification t test. 

Results  

The mean age in both groups were 30 years. Most of the 

teeth involved in both groups were on the anterior side. 

The difference in pre-operative pain scores between 

groups was not statistically significant [8.13±0.77 vs. 
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8.17±0.83; p=0.87]. After seven days, the mean pain 

score in group A was 0.97±0.61, and the mean pain score 

in group B was 0.93±0.86; the difference between the 

mean pain scores in the two groups was not statistically 

significant (p=0.86) except in patient with age more than 

40 years. Age, gender, tooth type, and pre-operative 

discomfort were all stratified before the study, and no 

significant differences were found, as shown in Tables I-

IV.  

Discussion 

Patients and dentists alike have been concerned about 

endodontic pain for many years. Inter-appointment 

emergencies occurred in approximately 50 percent of the 

patients who had root canal treatment in pulpless teeth, 

according to Torabinajed et al.8 Microorganisms, changes 

in periapical tissue pressure, changes in chemical 

mediators, changes in cyclic mediators, and a variety of 

psychological factors can all play a role in the 

development and maintenance of chronic pain. 

Microorganisms in the canal are the most common cause 

of pain, due to a lack of proper disinfection. Root canal 

flora from infected patients revealed a wide range of 

microorganisms. Persistence of a painful periapical lesion 

may be caused by microorganisms that produce enzymes 

and endotoxins, which inhibit chemotaxis and 

phagocytosis.9 A root canal infection must be treated 

successfully if the germs causing the infection are 

removed from the root canal space. As a result, it is often 

recommended that an antibacterial dressing be used after 

the preparation process is completed.10,11 

The antimicrobial irrigant should ideally have the broad 

effect feasible against a wide range of bacterial species 

while not aggravating the surrounding tissue. 

Endodontists recommend chlorhexidine use inside the 

canal because it has a broad-spectrum antimicrobial 

effect. One benefit of chlorhexidine is its ability to hold 

onto root canal dentin while also being low in 

toxicity.12,13 Despite its effectiveness in lowering 

postoperative discomfort, this combination was not 

compared to any other treatment and no attempt was 

made to assess the extent to which it offered pain relief. 

For the treatment of infected root canals and the 

elimination of the bacteria E.faecalis and its isomer 

tetracycline-acid-detergent (MTAD) has been shown to 

be effective in removing the smear layer. Antimicrobial 

efficacy studies of MTAD compared to those of NaOCl 

and chlorhexidine have been few and far between. As an 

endodontic irrigant, it's unclear if it's better than NaOCl 

or Chlorhexidine.15 Preoperative pain levels did not differ 

statistically significantly between groups, according to 

this study, except in patients older than 40 years. The 

mean pain score was not statistically different between 

groups after seven days. 

A correlation was found between the frequency of flare-

ups and the amount of necrotic pulp teeth in patients who 

had been treated many times.16,17 To the contrary, root 

canal therapy was much more painful in teeth with 

irreversible pulpitis and acute apical periodontitis, as 

demonstrated by Segura-Egea et al.18 There was no 

correlation between inter-appointment or after root canal 

Table I: Groups Compare Pre And Post Operative 

Mean Pain Score. 

Pain 
Group A Group B P-

Value Mean±SD Mean±SD 

Pre-Operative Pain 8.13±0.77 8.17±0.83 0.87 

Post-Operative Pain 0.97±0.61 0.93±0.86 0.86 

Table II: Age Group Comparison of Post Operative 

Mean Pain Score. 

Age  Groups N 

Post-operative 

Mean Pain 

score 

SD 
P-

Value 

<30 
A 17 0.88 0.60 

0.496 
B 19 1.05 0.84 

31 to 40 
A 8 1.00 0.75 

0.999 
B 6 1.00 1.09 

>40 
A 5 1.20 0.44 

0.035 
B 5 0.40 0.54 

Table III: Gender Differences in Post-Operative 

Mean Pain Scores. 

Sex Groups N 

Post-Operative  

Mean pain 

score 

SD 

P-

Value 

Male 
A 10 1.10 .568 

0.926 
B 14 1.07 .829 

Female 
A 20 .90 .641 

0.737 
B 16 .81 .911 

Table IV Comparison Of Post-Operative Measured 

Pain Scores Based On Tooth Type. 

Tooth 

Type 
Groups N 

Post-Operative  

Mean pain 

score 

SD 
P-

Value 

Posterior 
A 10 1.00 0.66 

0.652 
B 11 .82 1.07 

Anterior 
A 20 .95 0.60 

0.819 
B 19 1.00 0.74 
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treatment obturation discomfort and tooth diagnosis by 

Harrison et al.19 However, this is the first time that 

MTAD and NaOCl have been studied together, and the 

results show that MTAD is more effective than NaOCl at 

killing E.faecalis at 200 x dilution. When compared to 

other root canal irrigant and final rinse combinations, 

Shabahang20 found that MTAD in combination with 1.3% 

NaOCl was the most efficient against E. faecalis. Seven 

of the eight E. faecalis strains studied by Newberry21  

were eliminated by using MTAD and 1.3 percent NaOCl. 

Davis22 also reported that MTAD had considerably more 

zones of microbial suppression for E. Faecalis than 

NaOCl, Chlorhexidine, and Dermacyn did for this 

bacteria (a super oxidised water). 

Conclusion 

In this study, chlorhexidine and MTAD were found to be 

equally effective as a single-visit final rinse to minimize 

postoperative discomfort. A decrease in microbial 

components that induce discomfort and inflammation can 

be achieved by using this irrigant during biomechanical 

canal preparation. 
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