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Introduction
Endodontic treatment in primary teeth is 
aimed primarily to remove all bacterial 
infection by endodontic instrumentation 
and proper irrigation and to obturate the 
root canals with a filling material. The 
success of pulpectomy also determined by 
resolution of the clinical and radiological 
signs and symptoms, normal exfoliation 
of treated primary tooth, and unimpeded 
eruption of succedaneous tooth. Hence, 
longer follow‑up period is required for 
evaluation of the success of endodontic 
treatment in primary molars.[1]

Due to complexity, tortuous course and the 
irregularity of the root canals, and danger 
of injury to the permanent tooth bud in 
the deciduous dentition, the biomechanical 
preparation is not as well established 
as in permanent teeth. The prognosis of 
endodontic treatment in deciduous teeth 
is determined by the qualities of the paste 
used for filling. An ideal root canal filling 
material should has following properties 
(a) it should resorb at the same rate as the 
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Abstract
Objectives: The aim of this study was to evaluate the clinical and radiographic success of zinc 
oxide  (ZnO)‑ozonated oil, modified 3Mix antibiotic paste, and vitapex in the treatment of primary 
molars requiring pulpectomy. Methods: Sixty‑four primary molars of forty‑three healthy children 
aged between 4 and 8  years with primary molars requiring root canal procedure were treated with 
ZnO‑ozonated oil, modified 3Mix‑MP antibiotic paste, and vitapex. Clinical follow up was done 
at 1, 6,12 months and 18 months while radiographical follow-up was done at 6,12 and 18 months, 
respectively. Results: The results showed that the clinical success rates of ZnO-ozonated oil, 
modified 3Mix-MP paste and vitapex were 95.5%,89.5% and 100% respectively and radiographical 
success rates were 94.4%,80.95% and 100% respectively after 18 months period of observation. 
Conclusion: The overall success rates of ZnO-ozonated oil, vitapex and modified 3Mix antibiotic 
paste were comparable.

Keywords: lesion sterilization and tissue repair, modified 3Mix-MP paste, pulpectomy; zinc oxide-
ozonated oil, vitapex,clinical and radiological follow-up

In Search of a Novel Substitute: Clinical and Radiological Success of 
Lesion Sterilization and Tissue Repair with Modified 3Mix-MP Antibiotic 
Paste and Conventional Pulpectomy for Primary Molars with Pulp 
Involvement with 18 Months Follow-up

Original Article

Divya Doneria, 
Seema Thakur1, 
Parul Singhal1, 
Deepak Chauhan1, 
Karunakar Keshav2, 
Anika Uppal3

Department of Pedodontics 
and Preventive Dentistry, Index 
Institute of Dental Sciences, 
Indore, M.P, 1Department of  
Pedodontics and Preventive 
Dentistry, H.P Govt Dental 
College, Shimla, H.P, 
2Department of Prosthodontics, 
Bapuji Dental College, 
Davangere, Karnataka, 3MDS 
Pedodontics and Preventive 
Dentistry, Government Duty 
Officer, Kullu, H.P, India

How to cite this article: Doneria D, Thakur S, 
Singhal P, Chauhan D, Keshav K, Uppal A. In 
search of a novel substitute: Clinical and radiological 
success of lesion sterilization and tissue repair with 
modified 3mix-mp antibiotic paste and conventional 
pulpectomy for primary molars with pulp involvement 
with 18 months follow-up. Contemp Clin Dent 
2017;8:514-21.

primary teeth and can be eliminated easily 
if accidentally extruded beyond apex. (b)
it should be noninflammatory ,nonirritating 
to permanent tooth germ and antiseptic in 
nature (c) it should be radiopaque, easy to 
handle, cost-effective, nonstaining to the 
tooth (d)it should be able to seal the canal 
properly and set under wet conditions.[2] 

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).[3‑6] Problems  reported 
in ZnO eugenol  were slow resorption, 
irritation to periapical tissues, necrosis of 
bone and cementum and alteration in the 
path of eruption of succedaneous teeth. 
Iodoform pastes were also reported to cause 
allergic reactions.[7‑11] Vitapex  (calcium 
hydroxide with iodoform in oily vehicle) 
is considered a nearly ideal root canal 
filling material for primary teeth with high 
clinical and radiographic success rates.[12‑15] 
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However, its faster resorption than the root of primary 
tooth produces a hollow area in the root canals which is 
popularly known as “hollow tube effect” which can act as 
nidus for bacteria.[16,17]

This led to search for a novel substitute as obturating 
material. In search of newer material, it was also reported 
that ozonated oil with ZnO has the potential to be used as 
obturating material in primary teeth.[18] Studies showed that 
ozone in aqueous form shows essentially no toxicity to oral 
cells in vitro and has high antimicrobial power without the 
development of drug resistance.[19‑22]

A relatively new biologic approach, lesion sterilization, 
and tissue repair therapy  (LSTR) were introduced in 
the treatment of carious lesions with or without pulpal 
and periapical involvement using a mixture of three 
broad spectrum antibiotics, namely, metronidazole, 
ciprofloxacin, and minocycline  (3Mix).[23‑25] Modification 
of 3Mix by using cefaclor in place of minocycline and 
ornidazole in place of metronidazole has better clinical 
results.[26,27] The rationale of LSTR is that mixture of three 
antibiotics  (3Mix) can sterilize necrotic pulps and infected 
root dentine of primary teeth. Repair of damaged tissues 
can be expected if lesions are disinfected. In the primary 
dentition, LSTR has shown high rate of clinical success 
as a substitute for pulpectomy.[28,29] However, radiographic 
success is questionable in long‑term follow‑up.[30]

In the research to find an ideal obturating material or 
alternate treatment option for tooth requiring pulpectomy, 
the present in  vivo study was undertaken to evaluate and 
compare clinical and radiographic success of ZnO with 
ozonated oil, vitapex, and modified 3Mix‑MP as root canal 
filling materials for primary tooth.

Methods
The study consisted of patients in the age group of 
4–8 years, attending the Outpatient Department of Pediatric 
and Preventive Dentistry, Himachal Pradesh Government 
Dental College and Hospital, Shimla. Ethical approval from 
the Institutional Ethical Committee and consent from the 
parents/guardians were obtained. The criteria for selection of 
teeth include first and second primary molars (maxillary and 
mandibular) showing that one or more signs and symptoms 
indicating pulpectomy are required:  (a) Spontaneous 
pain or tender to percussion,  (b) Deep carious with pulp 
exposure,  (c) Uncontrolled hemorrhage after removal of 
coronal pulp tissue,  (d) Presence of chronic apical abscess 
or sinus tract, and  (e) The tooth should be restorable and 
radiographic characteristics:  (a) Coronal‑radiographic 
evidence of a deep carious lesion or lesion approximating 
pulp and  (b) Radicular  –  (i) discontinuity of lamina dura 
and (ii) Furcation involvement less than or equal to half of 
shortest root in vertical dimension.

The teeth were excluded when nonrestorable or presented 
with physiologic root resorption more than a third of its 

length or if they had the presence of obliteration of the root 
canal, excessive internal resorption, internal calcifications, 
perforation into the bifurcation, or any underlying 
dentigerous cysts. Patients with any systemic illness or 
with previous history of allergy to the antibiotics used in 
the study were also excluded.

Clinical and radiographic information before treatment was 
recorded by an operator. The enrollment of teeth to either 
group was done randomly by envelope draw method.

Proper local anesthesia was administered, using lignocaine 
2% with 1:200,000 epinephrine (Becain‑ADR, H. P., India). 
The tooth was isolated with a rubber dam. All treatments 
were performed by same operator.

Clinical procedure for zinc oxide‑ozonated oil and 
vitapex

Proper access cavity was made using a large round bur. 
Pulp was removed initially with spoon excavator, and 
further radicular pulp was removed with fine H‑file along 
with repeated irrigation with 1% sodium hypochlorite and 
saline. The root length was determined using diagnostic 
radiograph. The biomechanical preparation was done using 
H‑files  (21  mm) in pull back motion. Simultaneously, 
irrigation was done using 1% sodium hypochlorite[31] and 
normal saline. Each canal was enlarged to two or three 
instrument size greater than the first file used. After drying 
the pulp cavity using cotton pellets and paper points, 
vitapex  (Neo dental co., Tokyo, Japan) which is supplied 
in a prepacked polypropylene syringe was transported 
directly to the canals. While for ZnO‑ozonated oil, the 
root canals were filled with the freshly mixed ZnO powder 
(DPI, Mumbai, India) (0.2  g, arsenic free) and ozonated 
castor oil (0.007 cc Ozonil, Ozone Forum of India, Mumbai, 
India) using motor driven lentulo spirals. Clearly underfilled 
canals were refilled again and overfilled teeth were excluded 
from the sample. After obturation of the root canals, the 
cavity was filled with glass ionomer cement in the same visit. 
The patient recalled after 15  days, and final restoration was 
done with stainless steel crowns using standard technique.

Clinical procedure for 3Mix MP paste

Preparation of modified 3Mix MP paste

The chemotherapeutic agents used were ornidazole 
tablets 500  mg  (Ornida, Aristo pharmaceuticals, India), 
ciprofloxacin tablets 500  mg  (Ciplox®, Alchemist Ltd., 
India), and cefaclor tablets 250  mg  (Distaclor™ DT, 
Baroque pharmaceuticals, India). After the removal of 
enteric coating of tablets with the help of B.P blade, the 
drugs are pulverized into fine powder using sterilized 
mortar pestle. The powered drugs were kept separately 
in amber‑colored air tight containers. The fine powder 
was used up within a month. 3Mix‑MP paste was freshly 
prepared for each use. The same amount of each powdered 
drug  (1:1:1) was mixed to form modified 3Mix powder. 
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One part of propylene glycol  (P) and the same volume 
of macrogol  (M) were mixed to make MP. For standard 
preparation, one part of MP and 7 parts of modified 3Mix 
powder were mixed.

Placement of modified 3Mix‑MP in cavity

After chamber access with a straight fissure bur, necrotic pulp 
tissue was removed using a sterile sharp spoon excavator and 
accessible radicular pulp was also extirpated and irrigation 
with 1% sodium hypochlorite was done. The canals orifices 
were enlarged using round bur to form medication cavity 
which was 1 mm in diameter and 2 mm in depth) [Figure 1].[28] 
Modified 3Mix‑MP was then placed into medication cavity. 
After the placement of modified 3Mix‑MP paste, the cavity 
was filled with GIC restoration in the same visit, and final 
restoration was done with stainless steel crown.

Clinical and radiographic evaluation

After treatment, clinical evaluation was done at 1, 6, 
12 and 18 months while radiographic evaluations were 

performed at 6,12 and 18 months. The preoperative and 
follow-  up radiographs are shown in Figures 2-4 for the 
three groups. Blinded clinical evaluations were performed 
by the operator. The radiographic evaluations were carried 
out by two coinvestigators. The intraexaminer reliability 
and interexaminer reliability of the first and the second 
coinvestigators were calculated by Cohen’s kappa statistic, 
i.e., 0.90 and. 867, respectively, which indicates excellent 
level of agreement. The criteria for clinical success include 
the absence of pain, presence of healthy soft tissue, and 
absence of abnormal mobility. The criteria for radiographic 
success include static/reduction in size of intra-radicular 
radiolucency, evidence of bone regeneration/continuity of 
lamina dura, and the absence of internal/external resorption. 
The treatment was judged to be successful when both clinical 
and radiographic criteria were fulfilled. The success rate 
of all three groups at 6,12 and 18  months was determined 
by statistical analysis with a Z-test for the proportion of 
the groups. P value < 0.05 was considered statistically 
significant.

Results
Distribution of tooth type in the sample is shown in 
Table  1. Before treatment, the majority of the teeth 
in three groups presented with pain or tenderness to 
percussion. Preoperative, postoperative, and followup 
clinical examinations at 1, 6, 12 and 18 months are shown 
in Table 2a and b. Preoperative radiological evaluation 

Figure  1: Lesion sterilization and tissue repair for deciduous 
teeth (a) deciduous teeth with physiologic root resorption  (b) the 
succedaneous permanent teeth (1 and 2) final restoration by glass ionomer 
cement (3) 3Mix‑MP in the prepared medication cavity (1 mm diameter and 
2 mm depth)[28]

Figure 2: 75 treated with ZnO-ozonated oil as obturating material after pulectomy (radiographic success). (a) Preoperative (b)postoperative (c) After 
6months (d) after 12 months (e) after 18 months

Table 1: Distribution of sample in the study
Tooth type Zinc 

oxide‑ozonated 
oil (n=20)

Modified 
3Mix ‑MP paste 

(n=24)

Vitapex 
(n=20)

First molars
Upper 2 8 4
Lower 6 4 6

Second molars
Upper 3 4 1
Lower 9 8 9

a b

d e

c
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and postoperative radiographic followup   at 6. 12 and 18 
months are shown in Table 3a and b.

Postoperative clinical findings

All teeth of three groups were clinically checked at 1 month 
postoperatively. At this time, no pain, abscess, and mobility 
were reported but 9 teeth showed pain on percussion 
among total 64 treated teeth. At 6 and 12 months, ZnO-
ozonated oil and vitapex groups showed 100% clinical 
success while modified 3Mix-MP paste (LSTR therapy) 
showed 95.5% of clinical success. One tooth was presented 
with symptoms of pain, abscess, and mobility in modified 
3Mix-MP paste at 6 months. Retreatment was done for this 
tooth and symptoms subsided, but at 12 months, this tooth 
presented with abscess and mobility and poor prognosis so 
extraction was done followed by space maintainers. In 18 
months follow up, 6 teeth were excluded due to drop out or 
teeth exfoliation. Among 58 left out teeth, 55 teeth revealed 
excellent clinical signs of success with absence of any 
pain or sensitivity or signs of mobility, fistula, swelling, 
or inflammation of the gingival tissue surrounding the 

Figure 4: 75 treated with vitapex as obturating material after pulpectomy (radiographic success) (a) Preoperative (b)postoperative (c) After 6 months (d) 
after 12 months (e) After 18 months

Figure 3: 54 treated with modified 3Mix-MP paste after  lesion sterilization and tissue repair therapy (radiographic success). (a) Preoperative (b)postoperative, 
(c) After 6months (d) after 12 months  (e) After 18 months

tooth. One tooth in group ZnO-ozonated oil presented with 
pain and mobility and 2 teeth with modified 3Mix-MP 
paste presented with mobility.   No statistically significant 
difference between the three groups was observed for 
the clinical success at 6, 12 and 18 months as shown in 
Graph 1-3.

Postoperative radiological findings

An attempt has been made to follow up the cases clinically 
as well as radiographically for a satisfactory period of 
18 months to provide uniqueness to the present study. 
For the three groups-  ZnO-ozonated oil, modified 3Mix-
MP paste and vitapex groups, the radiological success 
was 100%, 83.3% and 100%   at 6 months , 100%, 79.2 
and 100% at 12 months and 94.4%, 80.9 % and 100% 
at 18 months respectively. Considering the radiographic 
findings at the end of 6,12 months   statistically 
significant differences were found between three groups 
(P = 0.029 and 0.011, respectively) while at 18 months, 
no statistically significant differences were found between 
three groups (P = 0.396). More specifically, internal 

a b

d

c

e

b ca

d e
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Graph 1: Clinical and radiological success at 6 months
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Graph 2: Clinical and radiological success at 12 months

Table 2a: Clinical evaluation preoperative and postoperative at 1 and 6 months
Signs and 
symptoms

Preoperative Postoperative
1 month 6 months

Group 1 
n=20(%)

Group 2 
n=24(%)

Group 3 
n=20(%)

Group 1 
n=20(%)

Group 2 
n=24(%)

Group 3 
n=20(%)

Group 1 
n=20(%)

Group 2 
n=24(%)

Group 3 
n=20(%)

Pain 18 (90) 21 (87.5) 18 (90) 0 (0) 0 (0) 0 (0) 0 (0) 1 (4.2) 0 (0)
Abscess 7 (35) 9 (37.5) 4 (20) 0 (0) 0 (0) 0 (0) 0 (0) 1 (4.2) 0 (0)
Mobility 7 (35) 8 (33.3) 4 (20) 0 (0) 0 (0) 0 (0) 0 (0) 1 (4.2) 0 (0)
Pain on percussion 20 (100) 23 (95.8) 20 (100) 3 (15) 4 (16.6) 2 (10) 0 (0) 1 (4.2) 0 (0)
Lymphadenopathy 1 (5) 2 (8.3) 1 (5) 1 (5) 1 (5) 0 (0) 0 (0) 0 (0) 0 (0)
n: No of primary teeth

Table 2b: Clinical evaluation postoperative at 12 and 18 months
Signs and 
symptoms

Postoperative
12 months 18 months

Group 1 n=20(%) Group 2 n=24(%) Group 3 n=20(%) Group 1 n=18(%) Group 2 n=21(%) Group 3 n=19(%)
Pain 0 (0) 0 (0) 0 (0) 1 (5.5) 0 (0) 0 (0)
Abscess 0 (0) 1 (4.2) 0 (0) 0 (0) 0 (0) 0 (0)
Mobility 0 (0) 1 (4.2) 0 (0) 1 (5.5) 2 (9.5) 0 (0)
Pain on percussion 0 (0) 1 (4.2) 0 (0) 0 (0) 0 (0) 0 (0)
Lymphadenopathy 0 (0) 1 (4.2) 0 (0) 0 (0) 0 (0) 0 (0)
n: No of primary teeth

Table 3a: Radiographic evaluation preoperative and at 6 months
Radiographic findings Preoperative Postoperative

6 months
Group 1 

(n=20), n (%)
Group 2 

(n=24), n (%)
Group 3 

(n=20), n (%)
Group 1 

(n=20), n (%)
Group 2 

(n=24), n (%)
Group 3 

(n=20), n (%)
Interradicular radiolucency present 
(preoperative/remains static after 6 months)

16 (80) 24 (100) 17 (85) 0 2 (8.3) 0

Decrease in interradicular radiolucency 
after treatment

‑ ‑ ‑ 16 (80) 18 (87.5) 17 (85)

Increase in interradicular radiolucency after 
treatment

‑ ‑ ‑ 0 1 (12.5) 0

Internal resorption 0 0 0 0 3 (12.5) 0
n: Number of primary teeth

resorption was observed in three of the teeth treated with 
modified 3Mix‑MP paste at 6‑month recall  [Figure  5]. 
Among these three reported failures, two teeth showed 
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internal resorption which confined to the tooth and did 
not show any clinical symptoms which showed no further 
increase in the resorption area at 12 months and 18 
months. While one tooth among reported failures showed 
internal resorption, increase in interradicular radiolucency 
[Figure 6] and presented with clinical symptoms of abscess 
and mobility at 12 months, was extracted and followed by 
space maintainer. At 18 months, two more teeth presented 
with increase in radiolucency with mobility.

Discussion
An attempt has been made to follow up the cases clinically 
as well as radiographically for a satisfactory period of 
18 months to provide uniqueness to the present study. 
This study examined the clinical and radiographic success 
rate of ZnO‑ozonated oil, modified 3Mix‑MP paste for 
root canal treatment of pulpally involved primary molars 
compared with widely used materials such as vitapex. 
In search of newer material, researchers drew attention 
toward ozone as it has potent antimicrobial action and is 
biocompatible for oral cells. Ozonated water and olive oil 
have the capacity to entrap and then release oxygen/ozone, 
an ideal delivery system. In reaction to oils, ozone breaks 
the double bonds between carbon atoms of lipid molecules, 
producing oxygenated compounds such as hydroperoxides 
and polyperoxides which account for its action.[32] In 

endodontics, few studies have focused on the use of ozone 
as an intracanal medicament and as an irrigant.[21,22]

The search of dental literature showed only one published 
study by Chandra et al. (2014) in which ZnO with ozonated 
oil was evaluated as filling materials for root canal treatment 
in primary teeth.[18] In our study, ZnO and ozonated oil 
mixture was used as obturating material in one group. The 
clinical success rate of 100% at 6 and 12 months in our study 
is in accordance with Chandra et al. (2014) The radiological 
success rate of 100% in our study at 6 and 12 months is 
slightly more than that reported by Chandra et al., i.e. 96.7% 
and 93.3% at 6 and 12 months, respectively. However, at 18 
months, the radiological success rate is 94.4%. 

In the present study, vitapex was used for obturation in 
primary molars. The overall clinical and radiological success 
rate at 18 months is 100%, which was in accordance with 

Figure 5: Eighty‑five showing internal resorption after 12 months Figure 6: Radiographic failure in modified 3Mix‑MP paste group

Table 3b: Radiographic evaluation at 12 and 18 months
Radiographic findings Postoperative

12 months 18 months
Group 1 

(n=20), n(%)
Group 2 

(n=24), n (%)
Group 3 

(n=20), n (%)
Group 1 

(n=18), n (%)
Group 2 

(n=21), n (%)
Group 3 

(n=19), n (%)
Interradicular radiolucency present 
(static after 12 and 18 months)

0 1 (4.2) 0 0 1 (4.7) 0

Decrease in interradicular 
radiolucency after treatment

16 (80) 18 (75) 17 (85) 17 (94.4) 16 (76.19) 17 (89.4)

Increase in interradicular 
radiolucency after treatment

0 2 (8.3) 0 1 (5.5) 2 (9.5) 0

Internal resorption 0 3 (12.5) 0 0 2 (9.5) 0
n: Number of primary teeth

Graph 3: Clinical and radiographic success at 18 months
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and comparable with the studies reported by Mortazavi and 
Mesbahi,[33] Ozalp,[4] Trairatvorakul et  al.,[34] Nakornchai 
et al.,[35] and Pramila et al.[36] in the literature. However, the 
radiological success rate that was reported by Nakornchai 
et al.,[35] i.e., 56% was very less which can be due to poor 
prognosis sample selected in their study.

Due to several anatomic complications, long‑term successful 
outcome of conventional pulpectomy procedure in necrotic 
or abscessed primary teeth has been reported in literature 
up to 85%.[37,38] Hence, the use of such procedure should 
have a convenient alternative with comparable or better 
success rate. The cariology research unit of the School of 
Dentistry, Niigata University, Niigata, Niigata Prefecture, 
Japan, developed the concept of LSTR therapy in 1990. 
Extensive in  vitro and in  situ studies have shown that 
the mixture  (3‑Mix) of metronidazole, ciprofloxacin, and 
minocycline is effective against oral bacteria, including 
those in the endodontic lesions of primary teeth.[24‑26] Cruz 
et  al.[39] showed that the addition of propylene glycol and 
macrogol  (MP) as a carrier vehicle greatly improved the 
penetration ability of these medications.

Newer drug combinations were also used by replacing 
minocycline with drugs having the same antibacterial spectrum, 
for example, amoxicillin, cefaclor, cefroxadine, fosfomycin 
or rokitamycin,[24,26] clindamycin,[40] and metronidazole 
with ornidazole[27] and tinidazole.[41] Minocycline can cause 
discoloration of tooth and ornidazole showed better results 
than metronidazole.[28]  Hence, we modified 3Mix-MP mixture 
by substituting metronidazole and minocycline, ornidazole and 
cefaclor, respectively, with macrogol and propylene glycol 
as vehicle. In our study, modified 3Mix‑MP paste was used 
and 1 clinical failure was observed at 6  months evaluation 
and 4 failures were observed radiologically. Furthermore, 
at 12 months, there was 1 clinical failure and 5 radiological 
failures noted on evaluation. At 18 months, two teeth more 
presented with clinical as well as radiological failures. The 
overall clinical success rate at 18 months is 89.5%, which 
was in accordance and comparable with Prabhakar et  al.[29] 
and Pinky et  al.[27]. Prabhakar et  al.[29] compared pulpotomy 
and pulpectomy techniques in LSTR in Group  A and 
Group  B, respectively, and reported 93.3% clinical success 
rate for Group  A while 100% for Group  B. Pinky et  al.[27] 
compared 3Mix and modified 3Mix in Group 1 and Group 2, 
respectively, and reported clinical success rates of 90% and 
100%, respectively. The radiological success rate of 79.2% is 
comparable with Nakornchai et al.[35] However, it is lesser than 
as reported by Prabhakar et al.[29] and Pinky et al.[27] but higher 
than that of Agarwal et al.[42] and Trairatvorakul et al.[31] (2012). 
Studies reported earlier on LSTR in primary teeth showed 
variation in success rates due to differences in sample selection, 
evaluation criteria, and techniques employed for LSTR.

In our study, internal resorption and increase in intraradicular 
radiolucency were found to be the most common causes 
of radiologic failure in LSTR group with modified 3Mix 

antibiotic paste. Previous investigations have also reported 
increase in radiolucency and internal résorption as the 
most frequent postoperative radiological failures observed 
in primary molars after LSTR.[27,29,30] Trairatvorakul 
et  al. reported the overall success rates for conventional 
pulpectomy were higher  (89%)[34] than the overall success 
rates of 3Mix‑MP NIET  (36.7%).[31] However, results with 
3Mix‑MP with radicular pulp extirpation yielded comparable 
success (83.3%)[29] which are in accordance with our study.

Within the three groups, the clinical success of ZnO-
ozonated oil group and vitapex group were comparable at 
6, 12 and 18 months while for LSTR group, it was 89.5% 
which was slightly lesser with statistically no significant 
difference (P < 0.429). Radiologically, success rates for 
ZnO-ozonated oil group and vitapex group were 94 and 
100% at 18 months. However, in LSTR group, the success 
rates were 89.5% and 80.9% at 18 months respectively. 
These results were statistically insignificant (P < 0.396).

In the present study, although all three materials have 
shown clinically good results, further studies with a larger 
sample size with a longer period of follow‑up is required. 
Investigations are also required to understand the reaction 
of periapical tissues to drugs as well as the amount of drug 
absorption into the systemic circulation. Ultrastructural, 
histological, and microleakage studies may be helpful to 
further determine the suitability of ZnO‑ozonated oil in 
future pulpectomy studies.

Conclusion
Within the limits of the present in vivo study, we conclude 
that all three materials used in ZnO‑ozonated oil, 
modified 3Mix‑MP, and vitapex can be used effectively as 
pulpectomy agents in deciduous teeth. It can also concluded 
that ZnO‑ozonated oil can be safely and successfully 
used as a new obturating material in primary teeth, and 
modified 3Mix‑MP antibiotic treatment can be a substitute 
of conventional root canal treatment in primary molars.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

References
1.	 American Academy of Pediatric Dentistry. Guildelines on pulp 

therapy for primary and young permanent teeth. Reference 
manual 2006–2007. Pediatr Dent 2007;28:144‑8.

2.	 Rifkin  A. The root canal treatment of abscessed primary 
teeth  –  A three to four year follow‑up. ASDC J Dent Child 
1982;49:428‑31.

3.	 Holan  G, Fuks AB. A  comparison of pulpectomies using ZOE 
and KRI paste in primary molars: A retrospective study. Pediatr 
Dent 1993;15:403‑7.

4.	 Ozalp N, Saroğlu I, Sönmez H. Evaluation of various root canal 
filling materials in primary molar pulpectomies: An in vivo study. 

Contemporary Clinical Dentistry | Volume 8 | Issue 4 | October ‑ December 2017� 520



Doneria, et al.: Pulpectomy; zinc oxide‑ozonated oil, modified 3Mix‑MP paste, LSTR, vitapex, clinical and radiographic evaluation

Am J Dent 2005;18:347‑50.
5.	 Kubota K, Golden BE, Penugonda B. Root canal filling materials 

for primary teeth: A review of the literature. ASDC J Dent Child 
1992;59:225‑7.

6.	 Primosch RE, Ahmadi A, Setzer B, Guelmann M. A retrospective 
assessment of zinc oxide‑eugenol pulpectomies in vital maxillary 
primary incisors successfully restored with composite resin 
crowns. Pediatr Dent 2005;27:470‑7.

7.	 Sadrian  R, Coll  JA. A  long‑term followup on the retention rate 
of zinc oxide eugenol filler after primary tooth pulpectomy. 
Pediatr Dent 1993;15:249‑53.

8.	 Kennedy  DB. Pediatric Operative Dentistry. Dental Practioner 
Handbook No. 21. Bristol: John Wright & Sons; 1976. p. 232‑9.

9.	 Flaitz  CM, Barr  ES, Hicks  MJ. Radiographic evaluation of 
pulpal therapy for primary anterior teeth. ASDC J Dent Child 
1989;56:182‑5.

10.	 Barr  ES, Flatiz  CM, Hicks  MJ. A  retrospective radiographic 
evaluation of primary molar pulpectomies. Pediatr Dent 
1991;13:4‑9.

11.	 Garcia‑Godoy  F. Evaluation of an iodoform paste in root 
canal therapy for infected primary teeth. ASDC J Dent Child 
1987;54:30‑4.

12.	 Chawla  HS, Mathur  VP, Gauba  K, Goyal  A. A  mixture of 
Ca(OH)2 paste and ZnO powder as a root canal filling material 
for primary teeth: A preliminary study. J  Indian Soc Pedod Prev 
Dent 2001;19:107‑9.

13.	 Machida  Y. Root canal obturation in deciduous teeth. Nihon 
Shika Ishikai Zasshi 1983;36:796‑802.

14.	 Nurko  C, Garcia‑Godoy  F. Evaluation of a calcium hydroxide/
iodoform paste (Vitapex) in root canal therapy for primary teeth. 
J Clin Pediatr Dent 1999;23:289‑94.

15.	 Kawakami  T, Nakamura  C, Hasegawa  H, Eda  S. Fate of 
45Ca‑labeled calcium hydroxide in a root canal filling 
paste embedded in rat subcutaneous tissues. J  Endod 
1987;13:220‑3.

16.	 Mani SA, Chawla HS, Tewari A, Goyal A. Evaluation of calcium 
hydroxide and zinc oxide eugenol as root canal filling materials 
in primary teeth. ASDC J Dent Child 2000;67:142‑7, 83.

17. Nurko  C, Ranly  DM, García‑Godoy  F, Lakshmyya  KN. 
Resorption of a calcium hydroxide/iodoform paste  (Vitapex) in 
root canal therapy for primary teeth: A case report. Pediatr Dent 
2000;22:517‑20.

18.	 Chandra SP, Chandrasekhar R, Uloopi KS, Vinay C, Kumar NM. 
Success of root fillings with zinc oxide‑ozonated oil in primary 
molars: Preliminary results. Eur Arch Paediatr Dent 2014;15:191‑5.

19.	 Nagayoshi  M, Kitamura  C, Fukuizumi  T, Nishihara  T, 
Terashita M. Antimicrobial effect of ozonated water on bacteria 
invading dentinal tubules. J Endod 2004;30:778‑81.

20.	 Huth  KC, Jakob  FM, Saugel  B, Cappello  C, Paschos  E, 
Hollweck R, et  al. Effect of ozone on oral cells compared with 
established antimicrobials. Eur J Oral Sci 2006;114:435‑40.

21.	 Huth  KC, Quirling  M, Maier  S, Kamereck  K, Alkhayer  M, 
Paschos  E, et  al. Effectiveness of ozone against 
endodontopathogenic microorganisms in a root canal biofilm 
model. Int Endod J 2009;42:3‑13.

22.	 Cardoso  MG, de Oliveira  LD, Koga‑Ito  CY, Jorge  AO. 
Effectiveness of ozonated water on Candida albicans, 
Enterococcus faecalis, and endotoxins in root canals. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod 2008;105:e85‑91.

23.	 Hoshino  E, Kurihara‑Ando  N, Sato  I, Uematsu  H, Sato  M, 
Kota  K, et  al. In‑vitro antibacterial susceptibility of bacteria 
taken from infected root dentine to a mixture of ciprofloxacin, 
metronidazole and minocycline. Int Endod J 1996;29:125‑30.

24.	 Sato  T, Hoshino  E, Uematsu  H, Noda  T. In vitro antimicrobial 
susceptibility to combinations of drugs on bacteria from carious 
and endodontic lesions of human deciduous teeth. Oral Microbiol 
Immunol 1993;8:172‑6.

25.	 Sato  I, Ando‑Kurihara  N, Kota  K, Iwaku  M, Hoshino  E. 
Sterilization of infected root‑canal dentine by topical application 
of a mixture of ciprofloxacin, metronidazole and minocycline 
in situ. Int Endod J 1996;29:118‑24.

26.	 Sato I, Hoshino E, Uematsu H, Kota K, Iwaku M, 
Noda T. Bactericidial efficacy of a mixture of Ciprofloxacin, 
Metronidazole, minocycline and rifampicin against bacteria 
of carious and endodontic lesions of human deciduous teeth 
in vitro. Microbial ecology in Health and Disease 1992;5:171

27.	 Pinky  C, Shashibhushan  KK, Subbareddy  VV. Endodontic 
treatment of necrosed primary teeth using two different 
combinations of antibacterial drugs: An in  vivo study. J  Indian 
Soc Pedod Prev Dent 2011;29:121‑7.

28.	 Takushige  T, Cruz  EV, Asgor Moral A, Hoshino  E. Endodontic 
treatment of primary teeth using a combination of antibacterial 
drugs. Int Endod J 2004;37:132‑8.

29.	 Prabhakar  AR, Sridevi  E, Raju  OS, Satish  V. Endodontic 
treatment of primary teeth using combination of antibacterial 
drugs: An in  vivo study. J  Indian Soc Pedod Prev Dent 
2008;26 Suppl 1:S5‑10.

30.	 Trairatvorakul  C, Detsomboonrat  P. Success rates of a mixture 
of ciprofloxacin, metronidazole, and minocycline antibiotics used 
in the non‑instrumentation endodontic treatment of mandibular 
primary molars with carious pulpal involvement. Int J Paediatr 
Dent 2012;22:217‑27.

31.	 Zehnder M. Root canal irrigants. J Endod 2006;32:389‑98.
32.	 Guinesi  AS, Andolfatto  C, Bonetti Filho  I, Cardoso  AA, 

Passaretti Filho  J, Farac  RV, et  al. Ozonized oils: A qualitative 
and quantitative analysis. Braz Dent J 2011;22:37‑40.

33.	 Mortazavi  M, Mesbahi  M. Comparison of zinc oxide and 
eugenol, and Vitapex for root canal treatment of necrotic primary 
teeth. Int J Paediatr Dent 2004;14:417‑24.

34.	 Trairatvorakul  C, Chunlasikaiwan  S. Success of pulpectomy 
with zinc oxide‑eugenol vs. calcium hydroxide/iodoform paste in 
primary molars: A clinical study. Pediatr Dent 2008;30:303‑8.

35.	 Nakornchai  S, Banditsing  P, Visetratana  N. Clinical evaluation 
of 3Mix and vitapex as treatment options for pulpally involved 
primary molars. Int J Paediatr Dent 2010;20:214‑21.

36.	 Pramila  R, Muthu  MS, Deepa  G, Farzan  JM, Rodrigues  SJ. 
Pulpectomies in primary mandibular molars: A comparison 
of outcomes using three root filling materials. Int Endod J 
2016;49:413‑21.

37.	 Gould  JM. Root canal therapy for infected primary molar 
teeth – Preliminary report. ASDC J Dent Child 1972;39:269‑73.

38.	 Moss  SJ, Addelston  H, Goldsmith  ED. Histologic study 
of pulpal floor of deciduous molars. J  Am Dent Assoc 
1965;70:372‑9.

39.	 Cruz EV, Kota K, Huque J, Iwaku M, Hoshino E. Penetration of 
propylene glycol into dentine. Int Endod J 2002;35:330‑6.

40.	 Burrus D, Barbeau L, Hodgson B. Treatment of abscessed primary 
molars utilizing lesion sterilization and tissue repair: Literature 
review and report of three cases. Pediatr Dent 2014;36:240‑4.

41.	 Jaya  AR, Praveen  P, Anantharaj  A, Venkataraghavan  K, 
Rani  PS. In vivo evaluation of lesion sterilization and tissue 
repair in primary teeth pulp therapy using two antibiotic drug 
combinations. J Clin Pediatr Dent 2012;37:189‑91.

42.	 Agarwal M, Das UM, Vishwanath D. A  comparative evaluation 
of noninstrumentation endodontic techniques with conventional 
ZOE pulpectomies in deciduous molars: An in vivo study. World 
J Dent 2011;2;187‑92.

521� Contemporary Clinical Dentistry | Volume 8 | Issue 4 | October ‑ December 2017


