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ABSTRACT
Background: Zinc oxide eugenol(ZOE) has long 
been the material of choice for obturating primary 
teeth,but it is resistant to resorption, might result in 
a deflected successor and has limited antibacterial 
efficacy. Curcuminpossessesanti-inflammatory and 
antimicrobialproperties which can be implied by 
its use as obturating material in primary teeth. 
Objective: To evaluate and compare the efficacy of 
Curcumin Gel mixed Endoflas powderand Zinc oxide 
eugenol as obturating materials in primary molars. 
Material and methods: A total of 30 primary molars 
indicated for pulpectomy were selected from 4-9-year-
old children and divided into two equal groups based 
on the obturating material used. Group 1- Curcumin 
Gel mixed Endoflas powder(CGE) and Group 2- 
Zinc oxide eugenol(ZOE). The efficacy of these 
obturation materials was evaluatedboth clinically 
and radiographically. Follow-up was done after 1, 3 
and 6months to evaluate clinical and radiographical 
success rates. The results were subjected to statistical 
analysis using SPSS software version 21 using chi-
square test. Results: At the end of the 6th month 
follow-up,there was 93.3% clinical success in Group 
1 compared with 86.6% success in Group 2. Whereas, 
radiographically success reported was 100% with 
Group 1 and 93.3% with Group 2. The difference in 
the radiographic success rate between the two Groups 
was statistically significant (P < 0.05). Conclusion: 
Based on the present study results, Curcumin Gel 
mixed Endoflas powder can be considered as an 
alternative obturation material for treating deciduous 
molars with extensive involvement of pulp and peri-
radicular tissues.

RESUMO
Fundamentação: O óxido de zinco eugenol (OZE) há 
muito tempo é o material de escolha para a obturação 
de dentes decíduos, mas é resistente à reabsorção, 
podendo resultar em um dente permanente desviado e 
tem eficácia antibacteriana limitada. A curcumina possui 
propriedades anti-inflamatórias e antimicrobianas que 
podem indicar seu emprego como material obturador 
em dentes decíduos. Objetivo: Avaliar e comparar a 
eficácia da pasta de curcumina Endoflas e do óxido de 
zinco eugenol como materiais obturadores em molares 
decíduos. Material e métodos: Um total de 30 molares 
decíduos indicados para pulpectomia foram selecionados 
entre crianças de 4 a 9 anos e divididos em dois grupos 
iguais, com base no material obturador utilizado. Grupo 
1 - pasta de curcumina Endoflas (CGE) e Grupo 2- óxido 
de zinco eugenol (ZOE). A eficácia desses materiais de 
obturação foi avaliada clinicamente e radiograficamente. 
O acompanhamento foi realizado após 1, 3 e 6 meses 
para avaliar as taxas de sucesso clínico e radiográfico. 
Os resultados foram submetidos à análise estatística 
no software SPSS versão 21, utilizando o teste qui-
quadrado. Resultados: No final do sexto mês de 
acompanhamento, houve 93,3% de sucesso clínico no 
Grupo 1 em comparação com 86,6% de sucesso no Grupo 
2. Considerando que, o sucesso radiográfico relatado foi 
de 100% no Grupo 1 e 93,3% no Grupo 2. A diferença 
na taxa de sucesso radiográfico entre os dois grupos foi 
estatisticamente significante (P < 0,05). Conclusão: 
Com base nos resultados do presente estudo, a pasta 
de curcumina Endoflas pode ser considerada como um 
material de obturação alternativo para o tratamento de 
molares decíduos com amplo envolvimento de polpa e 
tecidos perirradiculares.
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INTRODUCTION

T he primary objective of pulp therapy 
is to preserve the integrity and health 

of the teeth and their supporting tissues. 
Pulpectomy is a root canal procedure for 
pulp tissue that is irreversibly infected or 
necrotic due to caries or trauma. Pulpectomy 
technique on deciduous dentition has several 
obstacles, such as molar root curvature, root 
canal complexity and physiological resorption 
[1].The success of endodontic therapy relies 
directly on the accurate accomplishment of 
all operative procedures, strict compliance 
with the specific treatment guidelines, and 
the choice ofbiocompatible materials. In 
addition, the filling material must fulfill the 
accepted triad of treatment goals, namely 
removal of diseased tissue, elimination or 
reduction of bacteria and prevention of canal 
reinfection. Theroot canal filling material 
must be biocompatible and protected with a 
well-sealed coronal restoration [2].

Till date, numerous materials such as 
Zinc oxide eugenol (ZOE), calcium hydroxide, 
calcium hydroxide with iodoform paste, 
Guedes-Pinto paste ( a drug combination 
composed of Iodoform, Rifocort® ointment 
and Camphorated Paramonochlorophenol 
(CPC) [3],KRI paste, Maisto’s paste, 
Walkhoff’s paste, etc. have been tested for 
their efficiency as root canal filling materials, 
but none of these have shown to possess all 
the requisite properties of an ideal root canal 
filling material for primary teeth, especially 
with regard to the major desirable property of 
having a rate of resorption matching that of 
the physiologic root resorption of the primary 
teeth [4].

Due to untoward reactions elicited by 
these materials like being irritating to the 
tissues and triggering foreign-body reactions 
within the periapical tissues, particularly 
when extruded beyond apex has limited their 
use [2].Amongthem,Zinc oxide and eugenol 
cement (ZOE) has been widely used in the 
primary dentition. The shortcoming that has 

restricted the use of this compound is its low 
resorption capacity, due to which zinc oxide 
and eugenol particles are left within the 
periapical tissues as the physiological root 
resorption occurs [2].

Endoflas had a high success rate and was 
considered to be an effective root canal filling 
material in primary teeth due to its healing 
ability, bone regeneration characteristics 
and its resorption of excess material without 
washing within the roots [5].But the main 
disadvantage with Endoflas (triiodomethane, 
Zinc oxide, calcium hydroxide, barium 
sulphate, and iodine di-btiloorthocresol, 
with the liquid consisting of eugenol and 
paramonochlorophenol)[6]is eugenol which 
is known to cause periapical irritation [7].

In thismodern era of dentistry, we are 
looking toward herbal alternatives suchas 
extracts of plant origin that have therapeutic 
properties and in usagefor thousands of years. 
There are many advantages of using herbs 
as antimicrobials: (a) They have fewer side 
effects; (b) less expensive; (c) better patient 
tolerance, and (d) renewable in nature [8] 
Turmeric is a natural medicament with a wide 
spectrum of biologic actions which include anti-
inflammatory, anti-oxidant, anti-carcinogenic, 
anti-mutagenic, antibacterial and antifungal 
properties.Curcumin (diferuloylmethane) the 
main yellow bioactive component of turmeric 
has a wide spectrum of biological actions and 
this provides a basis for exploring its use in 
endodontic applications [9]. 

In the present study, for additive effect 
and to overcome the limitations of eugenol in 
Endoflas, Curcumin Gel mixed with Endoflas 
powder (CGE)was compared to Zinc oxide 
eugenolas obturating material in primary 
molars.

MATERIAL AND METHODS
This study was conducted at Department 

of Pedodontics and Preventive Dentistry, St. 
Joseph Dental College, Andhra Pradesh, 
India. It was approved by the Institutional 
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EthicalCommittee;[Protocol/IRB/21/2015-
18] informed written consent was obtained 
from all participating children’sparents/
legal guardians. Thirty primary molars(24 
mandibular and6 maxillary molars)from 28 
healthy, normal children (16 boys and 12 
girls) aged 4-9 years meeting the inclusion 
criteria were selected for the study and 
pulpectomy procedure was carried out 
under local anesthesia.The sample size was 
determined with confidence level of 95% and 
with a margin of error of 5%.

Inclusion criteria: 1) History of 
spontaneous pain 2) Presence of an abscess 
or a fistula 3) Tenderness on percussion 
and 4) Radiograph revealing interradicular 
radiolucency [3]

Exclusion criteria: 1) Obliteration 
of the root canal; 2) Internal resorption; 
3) Physiologic root resorption with more 
thantwo-thirds of its length[3] and 4) Special 
children

The selected teeth were randomly 
divided into two groups of15 each(Figure1).

Group 1: Curcumin Gel mixed Endoflas 
powder (CGE)

Group 2: Zinc Oxide Eugenol (ZOE)

Preparation of the curcumin gel mixed 
endoflas powder (Cge)

A ratio of 1:3 Curcumin gel (Curenext 
oral gel, ABBOTT India Limited) to Endoflas 
powder was mixed on a glass slab with stainless 
steel spatula, by incorporating the Endoflas 
powder into Curcumin gel in increments, 
using the folding technique into a thick mix.

Single visit pulpectomies for both the 
groups were performed by a singleoperator.
Basic behavior techniques were applied to 
all the children in the present  study.The 
pulpectomy procedure was carried out using 
a rubber dam after administration of local 
anesthesia. The access to the chamber was 
obtained using BR40 bur after removal of the 
carious tooth structure. The coronal pulp was 
removed with a spoon excavator. An intraoral 
periapical radiograph was taken to confirm 
the working length during the procedure. 
Irrigation was carried out using 2.5% (20ml)
sodium hypochlorite alternatively with saline. 
Biomechanical preparation was done with 
21mm k files usingstep-back technique. Paper 
points were used for drying the canalsprior to 
obturation. Incremental obturation technique 
was followed to obturate the canals with CGE 
in group 1(Figure 1a, 1b) and ZOE in group 
2(Figure 2a, 2b).Post obturation access cavity 
was restored with GC Gold Label Type IX (GC 
Corporation, Tokyo, Japan) glass ionomer 
cementfollowed by placement of stainless 
steel crown (Figure 1c,2c).

Clinical and radiographic evaluations 
were done by two evaluators who were blinded 
to the obturation material used  after 1, 3, 
and 6 month’s postoperative period(Figure 
1d, 1e, 2d, 2e). Clinically treatment was 
considered successful when there was absence 
of pain, swelling, tenderness on percussion 
and mobility. Radiographically, the treatment 
was considered successful when there was 
no interradicular radiolucency, absence 
of internal resorption, no deviated path 
of eruption of permanent successors and 
resorption of the material in conjunction with 
the root resorption.
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Figure 1- a: CGE Group I. b: Tooth# 84 pre op. c: 1 month.d: 3months. e: 6 months follow-up.

Figure 2- a: ZOE Group I Tooth no 84 ,85 pre op. b: Immediate post op. c: 1 month. d: 3 months.  e: 6 months follow-up.

a b c d e

Statistical analysis

The obtained data were subjected to 
statistical analysis using statistical package for 
social sciences (SPSS) software Version 21. 
Chi-squaretest was applied between the time 
points in each group and between two groups. 

RESULTS
The preoperative and postoperative 

clinical signs and symptoms were tabulated. 
Statistically significant difference (P =0.0001) 
was seen between the preoperative and 
postoperative clinical signs and symptoms in 
both the Groups at postoperative 1, 3 and 6 
months. There were no extractions in both 
the groups. But, two teeth had shown pain in 
Group 2 [Zinc oxide eugenol(ZOE)] at the end 
of 6th month follow-up, the clinical success 
of zinc oxide eugenol (ZOE)was 86.6%, 
whereas the clinical success rate was 100% for 
Curcumin Gelmixed Endoflas powderGroup 
(CGE) (Table 1).

In Group 1, radiographically, 
interradicular radiolucency was present in 8 
teeth preoperatively. Bythe end of 1-month 
follow-up,inter radicular radiolucency was 
observed in two primary molars and at 3rd 
month follow-upall the teeth displayed 
complete resolution of radiolucency.All the 

teeth displayednointer radicular radiolucency 
at the end of 6th month follow-up (p= 0.001). 
Neitherinternal resorption nordeviated path 
of eruption of succedaneousteeth was noted 
at the end of 6 months in both the groups. 
Whereas in Group 2 [zinc oxide eugenol 
(ZOE)] there were no changes in inter-
radicular radiolucencypreoperatively and no 
deviated path of eruption of succedaneous 
teeth wereobserved in all follow-ups(Table 2).

Radiographic assessment of the overfilled 
material in Group 1 revealed that out of the 6 
(40%) overfilled teeth, complete resorption of 
the excess material was seen in all the 6 (40%) 
teeth at the end of 1month follow-up period. 
Whereas in Group 2, 1 (6.6%) tooth showed 
overfilled material and at the end of the6th 
month follow-up there was no resorption of 
the overfilled material(Table 3).

Radiographic assessment of resorption 
of the filling material with physiologic root 
resorption revealed that in Group 1 resorption 
of rootless than filling material was seen in 3 
(19%) teeth at the end of 1 month follow-up 
and in 5 (33.3%) teeth at the end of 3rd and 
6th-month follow-up. Resorption of the root 
equal to fillingmaterial resorption in 12 (79%) 
teeth at the end of 1-month follow-up and 10 
(66.6%) teeth at theend of 3rd and 6th-month 
follow-up. In Group 2[zinc oxide eugenol 
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(ZOE)], resorption of theroot greater than 
the filling material in one (6.6%) toothwas 
observed at the end of 6th-month follow-up. 
Resorption of theroot equal to filling material 
resorption in 14 (93.3%) teeth at the end of 
the 6th month was observed(Table 4).

The overall clinical and radiographic 
findings in this study revealed 100% clinical 
success in Group 1compared with 86.6% 
success in Group 2. Whereas, radiographically 
success reported was 100% in Group 1 and 
93.3% in Group 2 at the end of 6 months 
follow-up(Table 5).

Follow-
up 

period

Pain Mobility Swelling
Tenderness 

on 
percussion

Group 
1 

n %

Group 
2 

n %

Group 
1 

n %

Group 
2 

n %

Group 
1 

n %

Group 
2 

n %

Group 
1 

n %

Group 
2 

n %

Pre-opera-
tive

15
100%

15
100%

1
6.6%

0
0%

1
6.6%

0
0%

4
26.7%

7
46.7%

1 month 0 2
13.3% 0 0 0 0 0 2

13.3%

3 months 0 2
13.3% 0 0 0 0 0 2

13.3%

6 months 0 2
13.3% 0 0 0 0 0 2

13.3%

P value 0.0001 0.0001 0.399 - 0.399 - 0.002 0.002

GROUPS

RESORPTION 
OF MATERIAL IN 

RELATION TO ROOT 
RESORPTION

FOLLOW- UP PERIOD

1 month 3 months 6 months

n % n % n %

Group 1

Resorption of root greater 
than filling material 0 0% 0 0% 0 0%

Resorption of root equal to 
filling material 12 79% 10 66% 10 66%

Resorption of root less 
than filling material 3 19% 5 33.3% 5 33.3%

P value 0.02

Group 2

Resorption of root greater 
than filling material 1 6.6% 1 6.6% 1 6.6%

Resorption of root equal to 
filling material 14 93.3% 14 93.3% 14 93.3%

Resorption of root less 
than filling material 0 0% 0 0% 0 0%

P value -

Radiological signs and 
symptoms Group 1 Group 2 

Pre-Operative Furcation 
Radiolucency

n (%) n (%)

8 (53.3%) 0 (0%)

Post-Operative Furcation 
Radiolucency

1 
month

3 
months

6 
months

1 
month

3 
months

6 
months

n
(%)

n
(%)

n
(%)

n
(%)

n
(%)

n
(%)

2
(13.3%)

0
(0%)

0
(0%)

0
(0%)

0
(0%)

0
(0%)

P value 0.001 - - - - -

Internal resorption 0
(0%)

0
(0%)

0
(0%)

0
(0%)

0
(0%)

0
(0%)

P value - - - - - -

Deviated path of eruption of 
succedaneous teeth

0
(0%)

0
(0%)

0
(0%)

0
(0%)

0
(0%)

0
(0%)

P value - - - - - -

SUCCESS 
PARAMETERS

Group 1 Group 2 

1  month 3 months 6 months 1  month 3 months 6 months

N % N % N % N % N % N %

Radiological
 success

15 100% 15 100% 15  100% 14 93.3% 14 93.3% 14 93.3%

Clinical  success 15 100% 15 100% 15  100% 13 86.6% 13 86.6% 13 86.6%

Resorption of overfilled material

Immediate postopera-
tive- over-filled material 

present

n (Group-1)
%

n (Group- 2)
%

6
(40%)

1
(6.6%)

At Follow-up period 
presence of over-filled 

material

1  
month

3 
months

6 
months

1  
month

3 
months

6 
months

n (%) n (%) n (%) n (%) n (%) n (%)

0
(0%)

0
(0%)

0
(0%)

1
(6.6%)

1
(6.6%)

1
(6.6%)

P value 0.006 0.399

Table 1  - Comparison of group 1 & 2 clinical findings

Table 3  - Comparison of postoperative relative resorption of 
filling material with respect to root resorption at 6 months in 
group 1 and 2

Table 4  - overall success of groups 1 & 2

Table 5 - Resorption of overfilled material

Table 2  - Comparisons of group 1& 2 radiological findings

*chi-square test was applied to determine the success rate 
between both groups.

*Chi-square test was applied to determine the success rate 
between the groups

*Chi-square test was applied to determine the success rate 
between two groups
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DISCUSSION
In many primary root canal infections 

where pulpectomy is the treatment of choice, 
mechanical preparation and irrigation alone 
cannot eliminate all the bacteria from the 
infected root canal,in addition to irrigating root 
canals, quality of theobturating material used for 
root canal filling also determines the prognosis 
of these endodontically treated primary teeth. In 
the teeth indicated for pulpectomy, for complete 
disinfection of the root canal, use of appropriate 
obturating material is essential [10].

ZOE is one of the most widely used 
root canal filling material for primary teeth 
pulpectomies, but the disadvantages  include 
necrosis of cementum and bone, variation in 
resorption rate of ZOE, or slow resorption in 
comparison to root resorption [11].Colland 
Sadrian [12], Bewaziret al.  [13]found that 
ZOE extruded extraradicularly was resorbed 
slowly and might need several months or even 
years. Similarly, in the present study, therewas 
retention of the overfilled material in one toothat 
the end of 6th month follow up in the zinc oxide 
eugenol(ZOE) Group 2.

In turn, currently,Endoflas is the next most 
acceptable material that meets most of the ideal 
requirements of an obturating material [10]Fuks 
et al.  [14]reported 70% success clinically with 
Endoflas and radiographically 100% decrease 
in periapical radiolucency. High clinical and 
radiographic success of Endoflas shows its 
excellent healing capabilities (54.8% complete 
bone healing). But it has a disadvantage of 
causing tooth discoloration and periapical 
irritation due to eugenol component [14] Wright 
et al.  [15] reported that iodoform based root 
canal filling materials show cytotoxic effects 
and eugenol component present in the Endoflas 
show hypersensitivity or allergic reactions 
when it comes in contact with soft tissue [16]. 
In order to overcome some of these limitations 
with Endoflas, a new herbal curcumin was tried 
asan alternative to liquid component eugenol 
as obturating material for primary teeth.
Most of the literature related to Curcumin for 

endodontic purpose were invitro studies where 
curcumin was used either as irrigating solution 
or intracanal medicament. Our invivo studyis 
the first to explore Curcumin gel mixed Endoflas 
powder as obturating material for primary teeth 
in children.

Curcumin, a component of turmeric 
mainly responsible for its biological activities 
is a polyphenolic compound, strongly inhibits 
bacterial cell proliferation and shown to have 
a potent antibacterial activity against a number 
of pathogenic bacteria including Enterococcus. 
Curcumin exhibits anti-inflammatory, 
antioxidant, anticarcinogenic, antiviral and 
antimicrobial activity [17].Garima Sharma 
et al. conducted a study to determine the 
synergistic antimicrobial potential of curcumin 
with cinnamaldehyde, eugenol, and ellagic acid 
against S. Epidermidis, results showed that both 
curcumin and cinnamaldehyde disrupted the 
bacterial membrane and killing the bacteria 
as determined by permeability studies on 
Escherichia coli[18].

In asystematic review conducted on 
the safety and anti-inflammatory activity 
of Curcumin concluded that Curcumin was 
considered to be safe in six human trials and has 
demonstrated potent anti-inflammatory activity. 
Curcumin may exert its anti-inflammatory 
activity by inhibition of different molecules that 
play a role in inflammation [19]

In an invitro study that investigated the 
anti-bacterial potential of curcumin against 
standard strains of common endodontic bacteria 
concluded that curcumin has the potential 
to be developed into a medicament for the 
treatment of various endodontic diseases [20].
In the present studyCGE Group,clinical success 
was observed in all the 15 teeth at the end of 
1-month follow-up and maintained until the 6th-
month follow-up. Also, radiographically there 
was a decrease in inter radicular radiolucency in 
8 teeth (6 teeth at the end of 1-month follow-up 
and 2 teeth at the end of 3rd-month follow-up) 
in Curcumin gel mixed Endoflas group (CGE) 
exhibiting its medicinal properties.
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In a case series reported by Radha Krishna 
et al. ,Curcumin gelmixed with Endoflas powder 
as obturating material exhibited faster resorption 
of the over pushed material within 1week follow-
up, also showed a decrease in inter-radicular 
radiolucency after 1month and maintained 
until the 3rdmonth follow-up [21].The results 
in the present study were in accordance with 
these results showing complete resolution of 
interradicular radiolucency and resorption of 
the overfilled material by the end of 6months 
in Curcumin Gel mixed Endoflas powder Group 
depicting 100% radiological success rate.

When Endoflas was used as an obturating 
material,Ramar and Mungara [5] reported 
a success rate of 95.1%, Subramaniam and 
Gilhotra[10] reported 93.3% success rate, 
whereas Fuks et al.  [14] observed a lower 
success rate of 58% when there was overfilling 
and 83% success rate in cases with flush and 
under-filled root canals. Iodoform a constituent 
of Endoflas was found to have excellent 
healing properties with resorption of the excess 
material,thereby delivering a success rate of 
84–100%[5].whereas,Gupta et al.  [22] in their 
study showed that among two cases with excess 
filling material with Endoflas, by the end of 6 
months, only one case showed resorption of 
excess filling material. The time taken for the 
resorption of inadvertently extruded Endoflas 
has varied between 20-day and 11-month period 
inthis study.

In the present study, Group 1 showed 100% 
clinical and radiological success rate, which may 
be attributed to the combination of bactericidal 
propertyof Iodoform,a component in Endoflas 
powder [23] and anti-inflammatory activity 
of the Curcumin Gel. The results showed high 
success rate with Curcumin Endoflas mixture, 
overcoming the shortcomings of Endoflas 
eugenol combination like periapical irritation 
at the end of the 6th-month follow-up, thereby 
suggesting its useas an alternative material for 
obturation of primary teeth.

Limitations of the present studyweresmall 
sample size, unequal distribution of radiological 

inclusion criteria between the two groups and 
inclusion of upper primary molars as they are 
difficult to interpret radiographically.Future 
studies are recommendedforinclusion oflarge 
sample size and Endoflas alone as a control group 
withlong-term follow up periods to determine its 
impact on root resorption and the success rate of 
this novel combination of Curcumin Gel mixed 
Endoflas powder obturating material.

CONCLUSION
Within the limitations of the current 

study, Curcumin Gel mixed Endoflas powder 
as obturating material in primary molars has 
demonstrated good clinical and radiographic 
success. Thus,Curcumin Gel mixed Endoflas 
powder (CGE)combination can be suggested 
as an alternative to available obturating 
materialsfor primary teeth.
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