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ABSTRACT 

Objectives:The purpose of this review was to evaluate the literature on the use of a paste containing a mix 

of antibiotics use in the treatment of temporary molars with pulp necrosis using the method of lesion 

sterilization and tissue repair (LSTR) and to compare the clinical and radiological success rate of a mix of 

antibiotics consisting of Metronidazole,Ciprofloxacin and Minocycline (3Mix-MP) and another mix in which 

Minocycline was replaced with Clindamycin (3Mix-MP-R).   

Materials and method: Articles from the Medline database have been evaluated,searched via Pubmed and 

using MeSH terms 

 Results: Clinical studies performed on temporary molars with pulp necrosis suggest that this mix of three 

antibiotics has been shown to be an effective treatment without statistically significant differences between the 

various preparations used to fill the  root canals on temporary molars. Conclusions:To date,clinical trials on the 

use of a paste containing a mix of antibiotics in the treatment of temporary molars with necrotic pulp are 

limited,and the techniques for using this paste vary slightly from autor to autor.For this method of treatment to 

become a viable option,the case selection criteria and the clinical protocol must be continuously redefined and 

updated in order to obtain the best results.Regarding the results obtained with the two variants of the paste,the 

statistics shows similar results,but additional studies are needed regarding them and a longer term follow-up 

period to evaluate the exfoliation of these treated teeth.  
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INTRODUCTION 

Endodontic treatment of temporary molars 

aims primarily to remove all bacterial through 

mechanical instrumentation,irrigation of the 

canal system and filling them with a resorbable 

material (AAPD,2006-2007). 

Temporary teeth are considered natural 

space maintainers,which is why they must be 

kept on the dental arch in a functional form 

until they are exfoliated to guarantee a good 

dental,skeletal and physiological development 

of the child (AAPD,2015-2016a).In addition,the 

use of appliances such as space maintainers in 

teeth loss is considered a solution with various 

complications (Laing si colab,2009). 

Also,the early loss of temporary teeth can 

cause various problems,such as:loss of space 

needed for permanent tooth eruption,disorders 

in the eruptive sequence,the development of 

vicious habits and occlusion disorders 

(Waterhouse si colab,2011; AAPD 2015-

2016a).Therefore,it is recommended to perform 

endodontic treatment in order to preserve the 

temporary tooth with necrotic pulp 

(AAPD,2015-2016b). 

Pulpectomy has a number of 
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limitations:teeth with resorbed roots,significant 

mobility,when furcal bone loss extends to the 

succedaneous permanent tooth.. 

Due to these reasons,most paediatric dentists 

prefer extracting infected temporary molars and 

placing a space-maintainer (Waterhouse si 

colab,2011). 

The ideal properties for a root canal filling in 

a temporary tooth are:it should resorb at the 

same rate as the primary teeth,to be eliminated 

easily if accidentally extruded beyond apex,it 

should be noninflammatory,nonirritating to 

permanent tooth germ and antiseptic, 

radiopaque,easy to handle,nonstaining to the 

tooth ,able to seal the canal properly and set 

under wet conditions (Rifkin A,1982). 

The commonly used materials for primary 

root canal fillings are:non-reinforced zinc oxide  

(ZnO) eugenol,iodoform-based pastes 

(KRI),and a combination of iodoform paste and 

calcium hydroxide (Vitapex,Endoflas) (Holan 

G,Fuks AB,1993, Ozalp N,Saroglu I si 

colab,2005). 

The reported disadvantages of zinc oxide 

(ZnO) eugenol are slow resorption ,irritation to 

periapical tissues,necrosis of bone and 

cementum and alteration in the path of eruption 

of permanent teeth.Iodoform pastes reported to 

cause allergic reactions (Sadrian R, 1993, 

Kennedy DB,1976). 

Vitapex is considered a nearly ideal root 

canal filling material for primary teeth with 

high clinical and radiographic success rates 

(Chawla HS si colab,2001).However,its faster 

resorption than the root of primary tooth is a 

disadvantage. 

All this suggests the need for a new 

technique for treating temporary molars with 

infection,simpler and not very time consuming.  

The cariology  research unit of the Niigata 

University,School of Dentistry in Japan has 

developed the concept of ‘lesion sterilisation 

and tissue repair’  (LSTR) (Takushige si 

colab,2004). 

The LSTR concept is a non-instrumentation 

endodontic treatment which  involves topical 

application of a mixture of three antibiotics 

:metronidazole,minocycline and ciprofloxacin 

(3Mix-MP) which are mixed with propylene  

glycol as a carrier in order to disinfect the 

dentinal,pulpal and periapical lesions 

,considering that following the complete 

disinfection of the lesion,tissue repair may 

occur (Takushige si colab,2004). 

Some authors showed that the addition of 

propylene glycol and macrogol as a carrier 

vehicle greatly improved the penetration ability 

of these medications (Cruz EV,2002). 

Metronidazole was chosen for its broad 

bactericidal spectrum against anaerobes 

commonly found in oral sites.However,an 

increased concentration of Metronidazole 

cannot eradicate all bacteria from the 

lesion,some bacteria being resistant to it 

el.Therefore,were added Minocycline and 

Ciprofloxacin in order to completely eradicate 

the bacteria.It was noted that the combination of 

these three antibiotics would also decrease the 

likelihood of the development of resistant 

bacterial strains (Windley,2005). 

However,a disadvantage has been found, 

that Minocycline causes tooth discoloration, 

especially in calcified teeth (Kim si colab). 

It was therefore necessary to investigate the 

efficacy of a substitute mixture, capable of 

producing at least the same results compared to 

the original mixture.Thus,Minocycline was 

replaced with Clindamycin and iodoform was 

added for radioopacity.  Clindamycin is used in 

paediatric dentistry as one of two options for 

patients with allergic reactions to penicillin 

and/or cephalosporin antibiotics,since it is 

effective for infections caused by gram-positive 

aerobic bacteria and gram-positive or gram-

negative anaerobic bacteria.Clindamycin is also 

used in the prophylaxis of patients at high risk 

of developing infections and in need of dental 

procedures (AAPD,2015-2016c). 

The composition of 3Mix-MP according to 

Hoshimo et al  

CIPROFLOXACIN        200 mg 

METRONIDAZOLE      500 mg 

MINOCYCLINE 100 mg              

vehicle:propylene-glycol and macrogol 
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The composition of 3Mix-MP-R according 

to Takushige et al:two component 

system:powder:liquid  

METRONIDAZOLE USP 

CIPROFLOXACIN  HCI USP 

CLINDAMYCIN  HCI USP 

IODOFORM,vehicle:propylene-glycol and 

macrogol 

The classic procedure of the LSTR concept 

using 3Mix-MP-R:anesthesia, dam isolation, 

access creation,removal of the necrotic pulpal 

tissue from the pulp chamber,detection and 

widening of root canal openings with a round 

burr (one mm diameter and two mm depth) to 

create medication receptacles.The walls of the 

pulp chamber were cleansed  with 35 percent 

phosphoric acid due to its bactericidal 

properties followed by washing and drying with 

air/water spray,hemostasis was obtained 

applying a cotton pellet soaked in 10 percent 

NaOCl until hemostasis was achieved .The mix 

of antibiotics was placed in the medication 

receptacles and over the pulpal floor.The 

coronary filling was made with a glassionomer 

material and the final restoration with a 

stainless steel crown.  

 

MATERIALS AND METHOD  

Articles accessed from Medline database 

(via PubMed) have been evaluated,using the 

following MeSH search terms:’pulp 

necrosis’,’antibiotic mix’,non-instrumentation 

endodontic treatment’,’LSTR’.Literature 

evaluation has also been made by searching 

printed publications,with the same criteria as 

for the electronic search.  

 

RESULTS 

Clinical studies regarding the use of the 

paste with 3 antibiotics in composition in the 

treatment of temporary molars are limited. 

The techniques of  this method of treatment 

vary slightly from author to author,and the 

results are inconstant.  

In most studies found,the criteria that were 

considered to define clinical success 

were :absence of pathological clinical  signs 

and symptoms (pain or tenderness to 

percussion,abcess,fistula,abnormal mobility) 

and from a radiological point of view the 

cases were considered successful when the 

size of the periapical/bifurcation radiolucency 

reduced or remained the same comparative to  

the preoperative status. 

 A study in 2010, compare clinically and 

radiologically the use of 3Mix-MP paste and 

Vitapex,concluding that there are no 

significant clinical and radiological 

differences between the two groups at the 12 

month control,but due to the simplicity and 

ease of application the paste with antibiotics 

may be superior to other materials taking 

precedence over temporary teeth with pre-

installed resorption (Nakornchai si colab, 

2010). 

In another study of the literature on this 

topic,Takushige et al applied this procedure 

of LSTR in a study group that included 87 

temporary molars with pulp necrosis,the 

results showing healing after a single 

application of the antibiotic paste,in 83 of the 

87 cases pain,inflammation and fistula was no 

longer present within a week of 

application,the 4 teeth that no respond to 

treatment were retreated and finally all signs 

disappeared (Takushige,2004). 

It was found that the treatment of 

temporary molars using LSTR method offers 

an excellent alternative compared to 

performing pulpectomies or extractions of 

temporary teeth with necrotic 

pulp,considering that maintaining the natural 

tooth on the dental arch without a manifest 

pathology is the best space maintainer.  

Other authors,Pinky et al in 2011 have 

made a comparison between the initial 

formula of 3Mix-MP and the one in which 

Minocycline was replaced with Clindamycin 

3Mix-MP-R by doing a study on 42 

temporary mandibular molars,iodoform was 

added in both formulas for radiopacity and at 
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the 12 month control found that the trial was 

a failure in 4 of the 21 temporary molars 

included (19,04%) in the group in which was 

use 3Mix-MP and in the group that used the 

formula changed with Clindamycin instead of 

Minocycline,the failure rate was 5 of the 21 

temporary molars in the study group 

(23,80%). 

Therefore,the success rate for 3Mix-

MP,respectively,3Mix-MP-R was 80,96% 

and 76,20%,without statistically significant 

difference (N.Raslan,O.Mansour,2017). 

     The result of the study group with 3Mix-

MP was different from that obtained from 

another authors for the same mix,where the 

success rate from a clinical and radiological 

point of view was 100% and 90%.The authors 

excluded from the group teeth with advanced 

bone resorption,and the dosage of the mixture 

of Metronidazole,Minociclyne and 

Ciprofloxacin was 1 :3 :3 (Pinky si 

colab,2011). 

     Several clinical studies compared the 

efficacy of 3Mix-MP with other mixtures of 

antibiotics used in the endodontic treatment 

of temporary molars with pulp necrosis,where 

Metronidazole was replaced with Ornidazole.  

In all studies, no statistically significant 

differences were found between 

Metronidazole and Ornidazole groups,with an 

increase in radiological success (Pinky si 

colab,2011). 

    Some studies evaluated the success of 

3Mix-MP in two groups,without the use of an 

irrigating agent,using only saline.In the first 

group only necrotic tissue was removed from 

the pulp chamber,similar to the procedures 

used by Takushige et al.and in the second 

group both coronal and radicular necrotic 

pulp was removed.Both groups were treated 

with 3Mix-MP and restored with composite 

resin finding that in both groups was clinical 

and radiographic success.From a statistical 

point of view there was a significant 

difference in terms of radiological evaluation 

in the second group where was performed the 

removal of coronal and radicular necrotic 

tissue  showed more bone regeneration,a 

more obvious bone morphology and no 

change in the periapical size compared to the 

first group,considering that the extra removal 

of infected root pulp led to an increase in the 

success rate (Prabhakar si colab,2008) . 

     

  CONCLUSIONS 

     Clinical trials regarding the use of the 

paste with the 3 antibiotics in the composition 

in the endodontic treatment of temporary 

molars with pulp necrosis are limited. 

    It has been found in most of the studies that 

after a period of clinical and radiological 

monitoring of 12 months,temporary teeth 

with necrotic tissue can be successfully 

treated with either the mix of antibiotics 

consisting of Metronidazole,Minocycline and 

Ciprofloxacin 3Mix-MP ,or the one with 

Metronidazole,Ciprofloxacin and 

Clindamycin 3Mix-MP-R.  

    Some authors recommend replacing 

Metronidazole with Ornidazole due to its 

longer duration of action,higher efficiency 

and slower metabolism compared to 

Metronidazole,but no statistically significant 

differences  were reported.   

   Pulpectomy with 3Mix-MP or with 

modified variant,respectively 3Mix-MP-R 

can be considered valid options in the case of 

treating temporary molars with pulp 

necrosis,especially in the case of 

uncooperative children.   

   Given the data collected from the 

literature,this method of treatment promises 

results for the future of pediatric dentistry in 

order to avoid extraction,being a non-

traumatic experience for the little patient.   
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