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INTRODUCTION

One of the fundamental steps in a pulpectomy treatment in 
primary teeth when compared to permanent teeth (root 
canal therapy ), is the bio – disinfection of the pulp root 

canal system by means of mechanical instrumentation and profuse 
irrigation. the rationale to irrigate is a) removal of the remains of 
inflamed or infected pulp tissues, shavings of dentin debris (smear 
layer), blood exudates, food and medications, b) instituting deter-
gent, antiseptic and bleaching action and c) hydration & lubrication 
of the canal walls during instrumentation.1-4

Mainly, the perceived difficulty of behavior management and 
uncertainty about the effects of root canal filling material and 
instrumentation on the succedaneous teeth, anatomic situations 
like the often complicated, curved and tortuous root canals and 
closeness of the advancing tooth buds, make the treatment more 
difficult.5 Despite the outstanding advancement reached in all 
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Objective: The aim of the present study was to evaluate the reduction in bacterial loading uing MTAD as 
an irrigating solution in pulpectomized primary teeth. Study design: A randomized, controlled clinical 
trial was performed that included primary teeth with pulp necrosis. Sixty necrotic canals were included, 30 
irrigated with MTAD (experimental group) and 30 with 1% Na0Cl solution (control group); in all cases, 
2 microbiological samples from within the canals were taken with sterile paper points, the first after the 
canal opening and before the first irrigation, and the second after instrumentation and final irrigation, 
before obturation. All samples were evaluated by Agar plate method. Results: The results were statistically 
analyzed by student ‘t’ test. After analyzing samples before and after irrigation in the control group 
(NaOCl), we found a significant decrease of bacterial load ( p = < 0.001). The same occurred in the MTAD 
group samples ( p = < 0.001). When both groups were compared post irrigation, a statistically significant 
difference was observed in favor of MTAD. Conclusion: MTAD can be suggested as an alternative irrigant 
for pulpectomy of necrotic teeth.
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fields of dental research, search for the ideal irrigant solution 
still challenges endodontics and thereafter great effort has been 
focused on assessing the potential of different substances for 
root canal irrigation.6 Conventional root canal treatment includes 
mechanical instrumentation in combination with antimicrobial and 
tissue solvent irrigation to dissolve and dislodge debris, and create 
a clean environment compatible with periapical health. In the case 
of primary teeth, extensive dentin removal is probably undesir-
able, placing greater emphasis on irrigants for cleansing. Sodium 
hypochlorite is most widely recommended endodontic irrigant 
because of its excellent tissue solvent and antimicrobial properties 
in a concentration between 0.5% and 5.25%,7 but it is known to 
cause serious damage when allowed to enter periradicular tissues 
even in small amounts.8,9

On the other hand , MTAD ( a mixture of tetracycline isomer, 
an acid and a detergent) has been introduced by Torabinejad and 
Johnson10 as the disinfection of the root canal system.11 It is an 
aqueous solution of 3% doxycycline, a broad spectrum antibi-
otic; 4.25% citric acid, a demineralizing agent; 0.5% polysor-
bate 80 detergent (Tween 80).12 Studies have reported MTAD 
to be clinically effective13 and biocompatible when used as an 

endodontic irrigant.14

Because of these properties, MTAD is considered as intracanal 
irrigant in the endodontic treatment of permanent teeth, although 
its potential for use in pulpectomized primary teeth has not been 
completely evaluated. Therefore, the aim of this study is to evaluate 
the reduction in bacterial loading using MTAD as an irrigating solu-
tion in pulpectomized primary teeth.
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MATERIAL AND METHOD
The present study was carried out in the Department of Pedodon-

tics and Preventive Dentistry, Terna Dental College, Navi Mumbai, 
India. The study was approved by the ethics committee of the same 
institution. This controlled, randomized clinical trial included 60 
necrotic canals from both sexes between 3 and 7 years old after 
obtaining a written consent from their respective parents/ guardians.

Inclusion criteria were as follows

• Patients in good general health

• Primary teeth (posterior) containing at least one necrotic 
pulp canal, abscess, or sinus tract.

• Carious lesion without direct exposure to the oral 
environment

• Presence of radiolucent area in furcation or periapical 
region. 

• At least two thirds of root remaining.

• Sufficient tooth structure to support a rubber dam.

Patients who had received antibiotics up to 2 weeks prior to the 
sampling or having any systemic compromise, non restorable teeth, 
perforated pulpal floor, excessive mobility, or pathological root 
resorption were excluded. Sixty canal treatment were performed 
in necrotic primary teeth: 30 belonged to the experimental group, 
which were irrigated with MTAD (Dentsply Tulsa Dental, Johnson 
City, TN), and 30 to the control group, which were irrigated with 
1% NaOCl solution. Commercially available 3% NaOCl solution 
was diluted 1:3 to 1% concentration using tap water.15 All treatments 
were performed in a single visit. Sample size was calculated on the 
basis of a pilot study, consisting of 10 microbiological samples 
taken from necrotic primary root canals (5 corresponding to each 
irrigating solution), which were not included in the statistical anal-
ysis. Likewise, consistency and reliability tests for the diagnostic 
and results evaluator were carried out in an independent manner 
by means of an unweighted Kappa test, which resulted in a score 
of 0.90.16 The sampling of patients was realized non probabilisti-
cally and the irrigant selected for each case was made from a list of 
random numbers generated from computers.

Pre reduced thioglycolate tubes, supplemented with hemin (5mg 
L-1)and menadione (1mg L-1) Oxiod LTD, Basingstoke, Hamp-
shire, UK], were used as transport and growth media owing to either 
capacity to maintain the vitality of sampled bacteria.17

Isolation and operative field disinfection
The study procedure was performed by a single pediatric dentist, 

periapical radiographs of the selected teeth were taken using a 
standard paralleling technique. After antisepsis of the oral cavity 
wherein patients were asked to rinse with 0.12% chlorhexidine 
for 60 seconds, local anesthesia was induced using an inferior alve-
olar nerve block for the primary mandibular teeth and infiltration [ 
buccal and palatal ] for the primary maxillary teeth. Each treated 
tooth was cleaned with pumice and isolated with a rubber dam. 
Provisit (Casa Idea,Mexico) was placed along the tooth rubber dam 
interface to prevent leakage of saliva into the operative field. To 
disinfect the operative field, we followed the following protocol ,18,19 

briefly the tooth crown, surrounding rubber dam, and clamp were 
swabbed with 30% H2O2, followed by 5.25% NaOCl for 1 minute 

each; both solutions were inactivated with 10% sodium thiosulfate.
The gross carious tissue was removed with a sterile round 

number 3 carbide bur cooled with sterile saline solution. The cavity 
and field were again disinfected as above. Then the pulpal roof was 
removed using a new bur of the same size, a sterile cotton pellet was 
placed on the floor of the pulp chamber to prevent penetration of 
disinfectants into the canals and the root canal was accessed.

Once the canals were exposed and after the canal’s length 
was estimated using the preoperative periapical radiograph, the 
first microbiological sample was obtained from inside the canal 
(pre irrigation), then 3 sterile absorbent paper points of a size 
compatible with the root canal diameter were sequentially placed 
for 30 seconds. If the canal was dry, then a small amount of sterile 
saline was used to wet the canal before the points were inserted. 
The retrieved paper points were immediately placed into the tube 
with thioglycolate. After sample collection, all teeth were treated 
conventionally. The usual instrumentation was done with FlexoFiles 
(Dentsply, Switzerland), together with one irrigation of 0.5ml of the 
selected solution between each file. At the end of the instrumenta-
tion and before obturating, the canal was irrigated for the last time 
and dried. At that time, a second microbiological sample was taken 
from the same canal, as previously described, with another 3 paper 
points. Finally, the canal was filled with an iodoform paste (Vitapex) 
and a postoperative intraoral periapical radiograph was made.

Laboratory procedures
1ml of broth was plated on Soyabean Caesin Digest Agar 

medium [ HIMEDIAR ] and subjected to anaerobic incubation at 
370 C for 72 hours. The total microbial load per milliliter was deter-
mined by measurement of the number of CFU on Trypticase soy 
agar (Oxoid) containing 1 μg of menadione ml−1, 0.5 μg of hemin 
ml−1, 400 μg of L-cysteine ml−1, and 5% horse blood (Amyl Media, 
Kings Langley, New South Wales, Australia).20

Intra group and inter group comparisons [ pre irrigation sample 
versus post irrigation samples ] were performed. Student ‘ t’ test 
(paired ) has been used to analyze the data regarding microbial 
load before and after irrigation, whereas unpaired ‘t’ test has been 
used to compare the microbial load between experimental and 
control group.21

RESULTS
In all, 60 canals, treatment were performed on the pediatric 

patients, whose average age was 5 years. Of these, 120 microbio-
logical samples were obtained: 60 from the experimental group ( 
30 pre and 30 post irrigation) and 60 from the control group ( 30 
pre and 30 post irrigation ). Basal conditions (pre irrigation) were 
similar in both groups in relation to the amount of bacteria present 
in necrotic canals. The number of colony forming units [CFU]/
mL from the pre irrigation samples were quantified and compared. 
Analysis exhibited a’ p ‘value of 0.912 (Student unpaired ‘t’ test), 
indicating that there was no statistical difference between the groups 
at the beginning of the study ( the samples were homogenous before 
debridement ). (Fig 1)
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Experimental group: before versus after irrigation
In the pre irrigation and post irrigation samples corresponding to 

the experimental group, a mean of 105873.5 ± 11.82 X 103 CFU/mL 
and 183.09 ± 59.14 X103 CFU/mL was reported respectively. The 
difference between bacterial counts, or CFU/mL , before and after 
irrigation was statistically significant [ p = < 0.001 , Student paired 
‘t’ test]. ( Fig 2 ).

Figure 2 : Comparison of bacterial quantification before and after 
irrigation in experimental group.

Control group: before versus after irrigation
In the pre irrigation and post irrigation samples corresponding to 

the experimental group, a mean of 111301.7±10.80 X 103 CFU/mL 
and 354.25±18.73 X 103 CFU/mL was reported respectively. The 
difference between bacterial counts, or CFU/mL , before and after 
irrigation was statistically significant [ p = < 0.001 , Student paired 
‘t’ test]. ( Fig 3 ).

After irrigation: experimental versus control
Finally, the antimicrobial ability of both irrigating solutions 

employed in the study was compared through bacterial quantifi-
cation, or CFU/mL, after irrigation. Analysis showed a significant 
difference in favor of the experimental group. ( p = 0.082, Student 
unpaired ‘t’ test]) ( Fig 4).

DISCUSSION 
One of the fundamental steps in a pulpectomy treatment in 

primary teeth is the reduction of the pathogenic bacterial load to 
the minimum level within the root canals.22 Hence the clinician 
must pay particular attention to the biochemical preparation of the 
complex pulp canal system characteristic of primary teeth to reduce 
the bacteria and their byproducts to a minimum, thus increasing 
the chances of a successful pulpectomy. Facultative anaerobic 
microorganisms such as E faecalis, S aureus and C albicans are 
considered highly resistant species and therefore possible causes 
of failed root canal treatments.23

In the present study, we found MTAD, with a greater reduction of 
intracanal bacterial loading when compared to 1% NaOCl solution 
when used as an irrigant. This result is similar to study conducted 
by Torabinejad and asscoaites in permanent dentition.24,25 Several 
studies have compared the properties of currently used endodontic 
irrigants. Most of these studies have been carried out on permanent 
teeth. There has been no study reported regarding the antimicrobial 
effect of MTAD on primary root canals on pubmed search.

Sodium hypochlorite is till date, the most commonly employed 
root canal irrigant. The antimicrobial activity of NaOCl is by the 
release of hypochlorus acid and its oxidative action on sulfhydryl 
groups of bacterial enzymes thereby disrupting the metabolism of the 
microorganisms. Although it is an effective antibacterial agent, NaOCl 
is toxic when extruded to the periraicular tissues and has unpleasant 
odor and taste26. Therefore, research for new irrigant continues.

MTAD is an aqueous solution of 3% doxycycline, a broad spec-
trum antibiotic; 4.25% citric acid, a demineralizing agent; 0.5% 

Figure 1: Comparison of microbial load in experimental and control 
group before irrigation.

Figure 3 : Comparison of bacterial quantification before and after 
irrigation in control group.

Figure 4 : Comparison of microbial load in experimental and control 
group after irrigation.
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polysorbate 80 detergent (Tween 80).12 The antimicrobial efficacy 
of MTAD is because of anticollagenous activity of Doxycycline, 
its low pH =2.0, ability to be released gradually over the time and 
its action facilitated by citric acid which removes the organic and 
inorganic substances. Tween 80 reduces the surface tension on the 
dentinal tubules and allows deeper penetration of Doxycycline 
into the tubules.27 Not only this MTAD has the capacity to kill E. 
Faecalis after a mere exposure of 5 minutes. Thus making it an 
ideal endodontic irrigant. Hence MTAD was found superior when 
compared to NaOCl solution as irrigant with respect to reduction 
in bacterial load after treatment. However some studies reported 
limited use of it in primary teeth due to fear of discoloration to 
permanent tooth buds.28 However more studies are required to 
confirm the same.

Pre reduced thioglycolate has been used to transfer micro-
biological samples from infected root canals to the laboratory, as 
suggested by Carlsson29. This medium reduces oxygen, preventing 
the accumulation of superoxide radicals that would kill anaerobic 
bacteria; also, it contains small amounts of agar that prevent diffu-
sion of oxygen into the medium. An essential step in endodontic 
microbiology studies is the design and implementation of a preop-
erative disinfection protocol of the field, so that the taking of micro-
biological samples is carried out in the most aseptic possible condi-
tions, avoiding the contamination that might confuse the results.30 
The disinfection protocol used in this study was a modification of 
the one described by Ng YL31. 1% NaOCl was used since studies 
showed negligible differences in antibacterial activity among 
5.25%, 2.5% and 1 % NaOCl in infected root canals.32,33 Even 
0.5% NaOCl, when used in larger volumes and with longer 
irrigation times, possesses good bactericidal activity.33 Sodium 
hypochlorite at all concentrations was effective in eliminating 
resistant endodontically relevant microbes including Candida 
albicans, Pseudomonas aeruginosa, E faecalis, Bacillus subtilis, 
Streptococcus mutans and Staphylococcus aureus.34-36 From 
a cleansing perspective, lower concentrations of NaOCl still 
retained substantial tissue dissolution capacity and are effective 
in cleaning root canals.37 Baumgartner and Cuenin38 showed 
that all NaOCl concentrations were equally effective in flushing 
out loose debris and completely removing pulpal remnants and 
predentin from non instrumented canal walls. Smear layers and 
necrotic pulpal tissues were dissolved almost equally well by 
1.3%, 2.6% and 5.25% NaOCl.39 

The present study demonstrates that MTAD reduced substan-
tially the bacterial load in the root canals of primary teeth. However, 
more randomized controlled clinical trials are necessary to evaluate 
the clinical and radiological evolution of necrotic primary teeth 
treated with pulpectomy and irrigated with MTAD, efficacy of this 
irrigant and the success of this procedure in primary teeth.

CONCLUSION 
Although more controlled clinical studies are needed to 

support the effectiveness of MTAD as an irrigant solution, the 
results exhibited in this study are highly promising in terms of 
being a feasible alternative for irrigating after pulpectomy of 
necrotic primary teeth.

REFERENCES
1. Oncag O, Hosgor M, HilmiogluS, Zekioglu O, Eronat C, Burhanoglu D. 

Comparison of antibacterial and toxic effects of various root canal irrig-
ants. Int Endod J;36:423-32.. 2003.

2. Cohen S, Burns RC. “Las vias de la pulpa” 8th ed. Madrid, spain: 
Mosby,:254-59. 2002.

3. Regan JD, Fleury AA. Irrigants in non surgical endodontic treatment. J 
Am Dent Assoc 2006;52:84-92.

4. Zehnder M. Root canal irrigants.j Endod;32:389-98. 2006.
5. Holan G, Fuks AB. A comparison of pulpectomies using ZOE and KRI 

paste in primary molars: A retrospective study. Pediatr Dent;15:403-7. 
1993.

6. Medici MC, Froner IC. A scanning electron microscopic evaluation of 
different root canal irrigation regimes. Braz Oral Res;20:235-40. 2006,

7. Zehnder M, Kosicki D, Luder H, Sener B, Waltimo T. Tissue dissolving 
capacity ans antimicrobial effect of buffered and unbuffered hypochlorite 
solutions. Oral Surg Oral Med Oral Radiol Endod;94:756-62. 2002.

8. Hulsmann M, Hahn W. Complications during root canal irrigation: litera-
ture review and case reports. Int Endod J;33:186-93. 2003.

9. Gernhardt CR, Eppendorf K, Kozlowski A, Brandt M. Toxicity of 
concentrated sodium hypochlorite used as an endodontic irrigant. Int 
Endod J;37:272-80. 2004.

10. Torabinejad M, Johnson WB, inventors. Irrigation solution and methods 
for use. US Patent 20030235804. December 25,2003.

11. Shabahang S, Mahmoud Torabinejad. Effect of MTAD on Enterococcus 
faecalis – Contaminated root canals of extracted human teeth. J Endod  
;9:576-579. 2003.

12. Singla MG, Garg A, Gupta S. MTAD in endodontics: an update review. 
Oral Surg Oral Med Oral Pathol Oral Radio Endod;112(3):e70-76. 2011.

13. Torabinejad M, Shabahang S, Bahjri K. Effect of MTAD on postoperative 
discomfort: a randomized clinical trial. J Endod;31:171-176. 2005.

14. Zhang W, Torabinejad M, Li Y. Evaluation of cytotoxicity of MTAD 
using the  MTT-tetrazolium method. J Endod;29:654-657. 2003.

15. Frais S, Ng Yl, Gulabivala K. Some factors affecting the concentration 
of available chlorine in commercial sources of sodium hypochlorite. Int 
Endod J;34:206-15. 2001.

16. Landis JR, Koch G. The measurement of observer agreement for categor-
ical data. Biometrics;33:159-74. 1977.

17. Carlsson J, Sundqvist G. Evaluation of methods of transport and cultiva-
tion of bacterial specimens from infected dental root canals. Oral Surg 
Oral Med Oral Pathol;;49:451-54. 1980.

18. Manzur A, Gonzalez AM, Pozos A, Silva Herzog D, Friedman S. Bacteria 
quantification in teeth with apical periodontitis related to instrumenta-
tion and different intracanal medications: a randomized clinical trial. J 
Endod;33:114-18. 2007.

19. Siqueira JF Jr, Rocas IN: Catonella morbid and Granulicatella adian-
codens: new species in endodontic infections. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod;102:259-64. 2006.

20. Elizabeth Martin, Mangala A. Nadkarni,  Nicholas A. Jacques Neil 
Hunter. Quantitative microbiological study of human carious dentin by 
culture and real-time PCR: Association of anaerobes with histopatholog-
ical changes in chronic pulpitis. Clin. Microbiol; 40 [5]:1698-1704. 2002.

21. Bernard Rosner .Fundamentals of Biostatistics, 5th Ed, Duxbury;.p. 
80-240.2002.

22. Ruiz Esparza CL, Garrocho Rangel A, Gonzalez Amaro AM, Flores 
REeyes H, Pozos Guillen AJ. Reduction in bacterial loading using 2% 
chlorhexidine gluconate as an irrigant in pulpectomized primary teeth : A 
preliminary report. J Clin Pediatr Dent;35[3]:265-70. 2011.

23. Gomes BP, Lilley JD, Drucker DB. Associations of endodontic symptoms 
and signs with particular combinations of specific bacteria. Int Endod 
J;29:69-75. 1996.

24. Torabinejad M, Shabahang S, Aprecio R, Kettering. The antimicrobial 
effect of MTAD: An in vitro investigation.; J Endod;29:400-03. 2003.

25. Shabahang S, Pouresmail M, Torabinejad M. In vitro antimicrobial effect 
of MTAD and NaOCl.; J Endod;29:450-52. 2003.

26. Siqueria JF, Machado AG, Silveria RM, Lopes HP, DE Uzeda M. Evalua-
tion of the effectiveness of sodium hypochlorite used with three irrigation 
methods in the elimination of Enterococcus Faecalis from root canals in 
vitro. Int Endod J;30:279-82. 1997.

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/39/2/100/1752378/jcpd_39_2_r1235327331r26hn.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



Reduction in Bacterial Loading Using MTAD as an Irrigant in Pulpectomized Primary Teeth

104 The Journal of Clinical Pediatric Dentistry     Volume 39, Number 2/2015

27. Torabinejad M, Khademi AA, Babagoli J. A new solution for removal of 
the smear layer. J Endod;29:170-75. 2003.

28. Asha Nara, Dhanu, Prakash Chandra, Lata Anandakrishna, Dhananjaya. 
Comparative evaluation of antimicrobial efficacy of MTAD. 3% NaOCl 
and propolis against E. faecalis. IJCPD;3[1]:21-25. 2010.

29. Carlsson J, Sunquist G. Evaluation of methods of transport and cultiva-
tion of bacterial specimens from infected dental root canals. Oral Surg 
Oral Med Oral Pathol;49:451-54. 1980.

30. Manzur A, Gonzalez AM, Pozos A, Silva Herzog D, Friedman S. Bacte-
rial quantification in teeth with apical periodontitis related to instrumen-
tation and different inracanal medications: a randomized clinical trial. J 
Endod;33:114-18. 2007.

31. Ng YL, Spratt D, Sriskantharajah S, Gulabivala K. Evaluation of proto-
cols for field contamination before bacterial sampling of root canals for 
contemporary microbiology techniques. J Endod;29:317-20. 2003.

32. Siqueira JF Jr, Rocas IN, Favieri A, Lima KC. Chemomechanical 
reduction of the bacterial population in the root canal after instrumen-
tation and irrigation with 1%, 2.5% and 5.25% sodium hypochlorite. J 
Endod;26:331-4. 2000.

33. Siqueira JF Jr, Rocas IN, Santos SR, Lima KC, Magalhaes FA, de Uzeda 
M. Efficacy of instrumentation techniques and irrigation regimes I 
reducing the bacterial population within root canals. J Endod;28:181-4. 
2002.

34. Estrela CR, Estrela C, Reis C, Bammann LL, Pecora JD. Control of 
microorganisms in vitro by endodontic irrigants. Braz Dent J;14:187-92. 
2003.

35. Camara AC, de Albuquerque MM, Aguiar CM, de Barros Correia AC. In 
vitro antimicrobial activity of 0.5%, 1% and 2.5% sodium hypochlorite in 
root canals instrumented with the Protaper Universal system. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod;108:e55-61. 2009.

36. D Arcangelo C, Varvara G, de Fazio P. An evaluation of the action of 
different root canal irrigants on facultative aerobicanareobic, obligate 
anaerobic and microaerophilic bacteria. J Endod;25:351-3. 1999.

37. Naenni N, Thoma K, Zehnder M. Soft tissue dissolution capacity of 
currently used and potential endodontic irrigants. J Endod;30:785-7. 
2004.

38. Baumgartner JC, Cuenin PR. Efficacy of several concentrations of 
sodium hypochlorite for root canal irrigation. J Endod;18:605-12. 1992.

39. Beltz RE, Torabinejad M, Pouresmail M. Quantitative analysis of the 
solubilizing action of MTAD, sodium hypochlorite and EDTA on bovine 
pulp and dentin. J Endod;29:334-7. 2003.

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/39/2/100/1752378/jcpd_39_2_r1235327331r26hn.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022


