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THE EFFECT OF TRIPLE ANTIBIOTIC PASTE ON PULP CAPPING  
OF PRIMARY TEETH. (CLINICAL AND RADIOGRAPHIC STUDY)
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ABSTRACT

The use of 3Mix can play a significant role in the dental management of pulp therapy for primary teeth. Where caries has 
penetrated into the deeper dentinal tissue, triple antibiotic paste may have a role depending on its antimicrobial effect. This study 
compared between the clinical, radiographic and microbiological effects of two medicaments; (3Mix and formocresol) on the re-
maining pulp tissue of the pulpotomized teeth, comprised 4main groups. In the first and second groups, vital pulpotomy procedure 
was performed while the third and fourth groups, non-vital pulpotomy were done. The teeth were evaluated clinically and radio-
graphically at different intervals (immediately post-operative, 6 weeks, and 3 months), the result show that antibiotic paste having 
promising clinical effect on primary teeth.

INTRODUCTION 

Pulpotomy is one of the most used frequently 
treatment for retaining cariously pulp involved 
primary teeth that would otherwise be extracted. 
Different materials have been used for performing 
pulpotomies of primary teeth. Formocresol (FC) 
has been a popular material of choice for pulpot-
omy procedure in the primary teeth, because of its 
ease in use and excellent clinical success. Concerns 
have been expressed about Formocresol pulpotomy 
because of inflammation and necrosis, cytotoxic-
ity, systemic disturbance, mutagenic, carcinogenic 
potential and immunologic response (1). Alterna-
tive dressing materials such as NaOCl, MTA, cal-
cium hydroxide (CH), collagen, ferric sulfate (FS), 
Bio active glass, and bone morphogenic protein  
(BMP) …etc., have been suggested as possible re-
placements for formocresol in vital and non-vital 
pulp therapy with varying success rate (2). 

Application of antibiotics can help in 
eradication of bacteria in exposed vital and non-
vital teeth. With the advent of non-instrumentation 

endodontic treatment, lesion sterilization and tissue 
repair, local application of antibiotics has been  
investigated(3). Triple antibiotic paste (TAP) 
containing metronidazole, ciprofloxacin, and 
minocycline have been reported to be a successful 
regimen in controlling the root canal pathogen and 
in managing non-vital young permanent tooth (4).

The aim of present study was comparing the ef-
fect of triple antibiotic paste as a capping material 
on cariously pulp involved vital and non-vital pri-
mary teeth

Methodology

The present study was a longitudinal study com-
prising of eighty deeply carious primary molars 
with pulp involvement, from 80 child patients their 
ages ranged from (3- 8) years.

After a complete history was obtained and a 
thorough clinical examination was conducted, peri-
apical radiographs of the intended tooth were ob-
tained prior treatment from every child included in 
the study at definite intervals (preoperative, 24hours 
postoperative, after 6 weeks and after 3 months). 
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The children were classified according to cap-
ping materials and tooth vitality into four equal 
groups; each group comprised of (20) primary mo-
lars teeth.

Group (A); Comprising 20 primary molars that 
received vital FC pulpotomy technique.

Group (B); The teeth of this group were re-
ceived TAP vital pulpotomy technique.

Group (C); The teeth in this group were non-vi-
tal and received (mortal) FC pulpotomy technique. 

Group (D); The non-vital teeth of this group 
received TAP non-vital (mortal) pulpotomy tech-
nique.

Clinical and radiographic criteria of success (5-7)

1.No history of pain or discomfort.	
2.No sensitivity to percussion.
3.No mobility.
4.No internal or external resorption.	
5. No periodontal ligament space widening.
6. No apical or bifurcation radiolucent areas.	

RESULTS

In the first and second group, vital pulpotomy 
with formocresol gave raise a 90% success rate, 
while that with triple antibiotic paste was 95%. In 
the third and fourth groups, the success rate of non-
vital pulpotomy with formocresol gave raise 75% 
success rate, while that with triple antibiotic paste 
was 85%

Character
Group 

(A)
Group 

(B)
Group 

(C)
Group 

(D)
Sub. No. 20 20 20 20

Success cases 18 19 15 17
Percentage

Success cases
90% 95% 75% 85%

Failed cases 2 1 5 3
Percentage
Failed cases

10 % 5% 25% 15%

Std. deviation( +)) .30779 .22361 .444 .366
Std. error (+ ) 0.06 0.05 0.099 0.081

Mean 0.90 0.95 0.75 0.85
Sig(four groups) P= 0.243

Sig.
A: B p=0.64     C: D p= 0.36          
A:C p= 0.17      B: D p= 0.36

DISCUSSION

The current study investigates the availability of 
using triple antibiotic paste as a potent antibacte-
rial and biocompatible pulp capping medicament in 
primary molars after three months of clinical and 
radiographic follow up in compare to formocresol 
pulpotomy in vital and non-vital pulp in primary 
molars.

On regard to the positive response observed in 
group A, the success rate was approximately (90%) 
This result was in agreement with Rolling and Thyl-
strup, 1975(8), who recorded (92%) success rate, also 
with Hicks, 1986 (9), who reported the same success 
rate of this study. Moreover, Moretti et al., 2008(10) 
and Junior et al. 2013(11), recorded 87% success rate 
of FC pulpotomy.

The high clinical and radiographic success rate 
of Group A in this study may attributable to formo-
cresol germicidal action. The chemical bonding 
with the proteins of microorganisms is the basis of 
bactericidal action of formocresol and also to its 
fixative qualities. Although the study is imperative 
to suggest the clinical and radiographic success, it is 
difficult to forego the formaldehyde chemical action 
with reference to protein fixation (12, 13).
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The promising clinical outcome of vital pulp-
otomy performed with triple antibiotic paste (95% 
success rate) may be explained on the base that TAP 
was possess a potent antibacterial effect. Since Tet-
racycline inhibits collagenases and matrix metallo-
proteinases. Also, it is not cytotoxic, and increases 
the level of interleukin-10, an anti-inflammatory cy-
tokine. In addition, metronidazole and ciprofloxacin 
can generate fibroblasts (14). Moreover, TAP proved 
to be biocompatible and can help promote function-
al development of the pulp–dentin complex (15, 16). 
The systemic administration of antibiotics relies on 
children patients’ compliance, GIT absorption and 
circulatory system distribution to bring the drug to 
the infected site. Hence, local application of anti-
biotics within the root canal system may be a more 
effective mode for delivering the drug (17).

The teeth included in the third and fourth groups 
were non-vital primary molars with invasion of mi-
croorganisms to the radicular pulp resulting in ir-
reversible pulpitis and necrosis. At this stage, the 
radicular pulp is unable to recover and the preferred 
treatment is pulpectomy (18). However, pulpectomy 
of primary molars is often impractical. Therefore, 
non-vital (mortal) pulpotomy technique is common-
ly used and preferred by clinicians (19).

Considering the TAP success rate (85%), its re-
sults are in agreement with Nakornchi et al., 2010 
(84%) (20), Pinky et al., 2011 (90%) (21), Trairatvor-
akul et al., (2012) (75%) (22) and Duanduan A et al., 
2013 (86.6%) (8) who evaluated success rate of TAP 
on necrotic primary molars. However, they enlarged 
the orifice of the roots to create a medication cav-
ity (1mm diameter and 2 mm depth). In comparing 
with the vital teeth results, these relatively higher 
failure rates of both materials in non-vital molars 
may be referred to pulp vitality and healthy tissues 
reactivity.

The teeth positive response to TAP in case of 
non-vital pulpotomy is depending on the combi-
nation of three drugs to address the diverse flora 
encountered and decrease the likelihood of the de-

velopment of resistant bacterial strains. The infec-
tion of the root canal system is considered to be a 
polymicrobial infection, consisting of both aerobic 
and anaerobic bacteria (23, 24). This promising com-
bination of metronidazole, ciprofloxacin, and mi-
nocycline was investigated by Sato et al., in vitro. 
They found that it is very effective in the steriliza-
tion of carious lesions, necrotic pulps, and infected 
root dentin of deciduous teeth (25). However, none of 
these drugs alone could result in complete elimina-
tion of bacteria (26, 27).

In the present study, radiographic investigation 
revealed an improvement, at the end of the follow 
up period (3 months) with both TAP and formocre-
sol treated teeth. This was seen through a gradual 
decrease of radiolucency. This finding agrees with 
other studies (28, 21, 8, 22), since clinical and radiograph-
ic results revealed success at the aforementioned 
intervals. However, TAP proved promising better 
healing ability and positive responses than formo-
cresol in both vital and non-vital pulpotomies.

CONCLUSION

Based on the study finding it could be concluded 
that triple antibiotic paste can be used in primary 
teeth vital pulpotomy as a biocompatible material 
offers a good healing potential, leaving the remain-
ing pulp tissue healthy and functioning. 
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