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Cost analysis of endodontic treatment 
in primary teeth: results from a 
randomized clinical trial

Abstract: This study compared the cost of endodontic treatment 
in primary teeth involving a technique that does not require root 
canal instrumentation using antibiotic paste (CTZ) with that of the 
instrumented technique using iodoform paste (GP). This study 
is part of a randomized, controlled, parallel arm, noninferiority, 
1:1 allocation, blinded (patient) multioperator study of 52 primary 
incisors of children aged 3 to 6 years with caries lesion and pulp 
involvement. Each technique was performed according to the 
creators’ descriptions. The cost was assessed by analyzing the costs of 
capital, dental supplies, and professional labor according to the time 
taken to perform the procedure and the CHEERS guidelines were 
used to report the cost assessment. Endodontic treatment with CTZ 
had a 58.33% lower execution cost than GP (US$6.73 and US$16.15, 
respectively). The t-test showed significant differences between 
groups regarding treatment time and total cost (p < 0.0001). The 
CTZ technique seems to be more economically viable than GP for 
endodontic treatment of primary teeth, requiring a shorter treatment 
time and lower costs.

Keywords: Costs and Cost Analysis; Tooth, Deciduous; Pulpectomy; 
Endodontics.

Introduction

Pulp therapy of primary teeth aims to maintain the integrity and 
health of the tooth and the supporting tissues until exfoliation, without 
any damage to permanent successors.1 The treatment is considered 
successful when it neutralizes the action of microorganisms present in the 
root canal system, with regression of clinical and radiographic signs and 
symptoms.2 One of the most important aspects for successful treatment 
is the use of antimicrobial pastes.3,4

Deciduous teeth have a distinct anatomy, with many accessory canals, 
irregular rhizolysis and great microbial diversity, making endodontic 
treatment problematic,5 along with the presence of the permanent successor 
germ and the difficulty of managing child behavior due to the patient’s 
young age.2 Thus, it is essential to use obturation material with a broad 
spectrum of action, good diffusion, and that does not cause damage to 
periapical tissues and permanent teeth.6
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Chloramphenicol-Tetracycline-Zinc oxide eugenol 
(CTZ) antibiotic paste is a material used in endodontic 
therapies.7 Some important advantages of the CTZ 
paste technique is that it does not require rubber dam 
isolation of operative field, instrumentation, and root 
canal obturation.2,7,8 A non-instrumental endodontic 
treatment (NIET), also known as lesion sterilization and 
tissue repair (LSTR), aims to repair damaged tissues 
by disinfecting affected pulp and periapical regions 
with a mixture of antibiotics.9 These characteristics 
reduce the clinical time of therapy, and hence, it is 
more favorable for pediatric dental care, specifically 
in the public service and for patients with difficult 
management.10 Although staining of the treated tooth 
may occur, the literature regarding this is still scarce, 
but a series of cases with CTZ showed clinical and 
radiographic success of 100% and 98%, respectively.2 
However, few studies have evaluated the clinical and 
laboratory performance of CTZ paste on primary teeth.

Guedes-Pinto paste, composed of iodoform, 
camphorated paramonochlorophenol and Rifocort® 
(rifamycin ointment), was once the most used filling 
material in Brazilian educational institutions.11,12 
Classical pulpectomy with debridement and modeling 
of root canals has been the gold standard treatment 
for primary teeth with irreversible pulp inflammation 
or pulp necrosis.1 Clinical and radiographic success, 
after 12 months, with this material was found to be 
100% and 97.1%, respectively.13

The therapeutic decision, in addition to being 
centered on scientific evidence, should also address 
economic issues, as it generates a cost for patient and 
may be directly involved with adherence or not to the 
proposed treatment.14 Studies focusing on the cost of 
treatment are important for public management of 
government programs; however, we did not find any 
previous study evaluating the cost of pulpectomy in 
primary teeth, and the present study is the first to 
be carried out in Brazil.

Given this scenario, it is relevant to conduct a 
study that evaluates the non-instrumented technique 
with CTZ antibiotic paste as a therapeutic option for 
endodontic treatment of primary teeth. The aim of 
this study was to evaluate the cost of this treatment, 
compared with the instrumented technique using 
iodoform paste.

Methodology

Study design
The present study was nested in an umbrella study, 

registered in Clinical Trials NCT03731975. Its main 
outcome was the evaluation of the effectiveness of 
the non-instrumented endodontic techniques. This 
was a non-inferiority randomized controlled trial 
with two arms, 1:1 allocation, blinded (patient), in 
children aged 3 to 6 years, with complete deciduous 
dentition and carious lesions with pulp involvement. 
The secondary outcome outlined in this article was 
the evaluation of the cost of endodontic treatment 
in primary teeth of a technique that requires no 
mechanical instrumentation dispensing antibiotic 
paste (CTZ) compared with an instrumented technique 
using iodoform paste (GP). The CHEERS15 guidelines 
were used to report the cost assessment.

Ethical considerations
All subjects assented to participate with consent 

of legal guardians by signing the consent form. The 
study was approved by the Research Ethics Committee 
of Sao Leopoldo Mandic College CEP/CAAE: 
65279817.1.0000.5374.

Study site
The research was conducted by nine examiners in 

public and private offices in the cities of João Pessoa-PB, 
Campina Grande-PB, Santa Ines-MA, Caruaru-PE, 
Aracaju-SE, Porto Velho-RO, Campinas -SP and 
Florianopolis-SC. The cities are distributed in four regions 
of Brazil: North, Northeast, Southeast and South. João 
Pessoa, Aracaju, Maceio, Porto Velho, and Florianopolis 
are the capital and main business districts of their 
states, with populations ranging from 88,590 (Santa 
Ines) to more than 1 million inhabitants (Maceio and 
Campinas), as estimated in 2018. Florianopolis is the 
third best Brazilian city in terms of quality of life, with 
a municipal human development index of 0.847.16 Only 
the cities of Aracaju, Campinas, and Florianopolis have 
a public water supply fluoridation program.17

Operator training
Operators were trained to perform endodontic 

treatment with CTZ and GP techniques and to restore 
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primary teeth with Fuji II® resin modified glass 
ionomer cement (GC America, Illinois, United States 
of America) through theory class (8-h course load) 
and laboratory activity (4-h course load). The activity 
was conducted by teachers of the Master’s Program 
in Pediatric Dentistry, Sao Leopoldo Mandic College, 
Campinas, SP, Brazil. The oral health assistants were 
instructed by operators.

Sample calculation and subject selection
A sample calculation was performed for the primary 

outcomes. In the secondary outcome, 52 primary 
incisors were included in the secondary outcome, with 
99% power to analyze the cost and time of treatment, 
and a significance level of 5%. The sampling unit was 
a tooth. Only one tooth was selected per child.

Subjects were included in the study if: a) they 
were aged between 3 and 6 years and 11 months and 
had complete primary dentition; b) had at least one 
primary maxillary incisor with untreated caries and 
pulp involvement; c) consented to participate in the 
study verbally and through collaborative behavior; 
and d) parents consented to their participation by 
signing the Informed Consent Form.

Subjects were excluded from the study if: a) they 
had caries lesions involving three or more dental 
surfaces in such a way as to make the restoration 
difficult or impossible to restore; b) presented internal 
or external resorption in more than 1/3 of the root 
length; c) the crypt of the permanent successor tooth 
was broken; d) had less than 2/3 of the root of the 
affected tooth; and e) had systemic health problems 
with oral impairment.

Initial examination
Initially, anamnesis was completed, caries detection 

examinations were performed according to the ICDAS 
index18 and PUFA exam.19 Scores were recorded. 
Incisors with dentin caries (ICDAS scores 5 or 6) and 
suspected pulp involvement (PUFA P, F, or A scores) 
were radiographed using the occlusal technique 
modified with adult film.

Once eligibility criteria were confirmed, included 
teeth were treated according to allocation. Treatment 
duration (endodontic and restorative treatments) and 
material used were recorded.

The time for endodontic treatment was recorded 
from access regularization (contour and convenience 
shape), till coronary chamber cleaning with 70% 
alcohol to remove debris, using a digital stopwatch 
handled by the dental assistant (Table 1).

Subjects who had other treatment needs were 
referred onwards, and the remaining teeth requiring 
endodontic treatment followed the same technique.

Randomization sequence and 
allocation mechanism

Patients were allocated to one of the treatment 
groups (CTZ or GP) according to a sequence generated 
by an external examiner using appropriate statistical 
software (MedCalc® 15.11, MedCalc Software, Ostend, 
Belgium), and distributed in sealed opaque brown 
envelopes. Envelopes were opened immediately after 
isolation of the operative field.

CTZ Group - Technique with no mechanical 
instrumentation using antibiotic paste

The teeth treated with the CTZ technique 
followed the protocol of Cappiello,7 updated by 
Moura et al.2 (Table 1).

GP Group - Instrumented technique using 
iodoform paste

The teeth treated by the GP technique followed 
the protocol of Guedes-Pinto et al.,11 updated by 
Mello-Moura et al.12 (Table 1).

Cost analysis
The cost analysis of endodontic treatment considers 

the payer’s perspective. The factors accounted for 
were capital cost, cost of dental supplies, and cost of 
labor. The costs were calculated for each sample unit.

For capital costs, the costs of the equipment and 
instruments necessary to perform the endodontic 
technique were considered. A linear depreciation 
calculation was performed with a 3-year shelf-life 
parameter and an estimated average use time per 
month of 160 h, according to Hesse et al.20

To calculate the cost of the dental supplies, 
instruments, and equipment used in endodontic 
therapy of primary teeth, a survey was conducted 
from October 25 to the October 30 2018, from three 
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different Brazilian dental suppliers. A local dental 
supplier in João Pessoa/PB (Saúde Dental) and 
two national dental suppliers (Dental Cremer and 
Dental Speed) and the prices were averaged. CTZ 
and rifamycin were handled in specific pharmacies, 
Formula & Ação (Sao Paulo, Brazil) and Buenos Ayres 
(Sao Paulo, Brazil), respectively. The cost survey was 
performed in the same period as the survey of other 
consumables. Subsequently, cost per dose used for 
each consumable material was calculated.

The cost of professional labor took into 
consideration the amount of US$ 27.02 per hour of 
work, according to the dental office cost spreadsheet. 
The clinical hour value was calculated by the average 
cost of the operators, according to Braga et al.21 
which was based on the time taken to perform the 
endodontic treatment.

Data normality was analyzed using the 
Shapiro-Wilk test. Comparisons between the groups 

were made using an independent-sample t-test, with 
a significance level of 5%. SPSS statistical software 
version 25 (IBM Corp., Armonk, USA) was used for 
statistical analysis.

Results

A total of 1,127 children, aged 3 to 6 years, were 
invited to participate in the study. After analyzing 
the eligibility criteria, 52 children were included and 
divided according to the allocation sequence into two 
groups: 26 in the CTZ group and 26 in the GP group. 
Fifty-two teeth were analyzed (Figure 1).

The CTZ group consisted of 46.15% female and 
53.85% male children, with 84.62% aged between 
3 and 5 years. The GP group comprised 53.85% 
females and 46.15% males, with 73.08% aged between 
3 and 5 years. Tooth #52 most frequently required 
endodontic treatment (Table 2).

Table 1. CTZ and GP protocols.

Protocols CTZ GP 

1 Local anesthesia

2 Complete rubber dam isolation of operative field

3 Removal of carious tissue with dentin excavators

4 Access opening of pulp chamber with diamond round bur 

5 Access regularization (contour and convenience shape) with endo-Z bur

6 Turn on the timer

7
Irrigation with 20 mL of sterile saline 0.9% and aspiration with 

endo suction
Irrigation with 20mL of 1% NaOCl and aspiration with 

endo suction 

8 Location of the orifices of the root canals with endodontic exploratory probe # 47

9 -
Placement of Endo-PTC paste

with two drops of 1% NaOCl at the orifice

10
Irrigation with 20 mL of sterile saline 0.9% and aspiration with 

endo suction
Irrigation with 20mL of 1% NaOCl and aspiration with 

endo suction

11 -
Manual instrumentation using three K-files alternating with 20mL 

of 1 % NaOCl irrigation to each file

12 - Final irrigation with 10mL 17% EDTA-T

13 Pulp chamber drying with sterile cotton ball Canals drying with sterile paper points

14

Insertion of the CTZ paste at the entrance of the root canal 
with exploratory endodontic probe #47, followed by a gentle 
pressure with sterile cotton ball. PCTZ was manipulated at the 

time of use (1 capsule of PCTZ 1:1:2, 2 drops of eugenol)

Canals filling with Guedes-Pinto paste 

manipulated at the time of use (1cm rifamycin ointment, 
1cm iodoform [measured in anesthetic tube] and 2 drops of 

camphorated paramonochlorophenol)

15 Laying of a thin layer of Guta percha 

16 Coronary chamber cleaning with 70% alcohol to remove debris 

17 Turn off the timer and record endodontic time (in seconds)

18 Restoration with resin modified glass ionomer cement
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The mean time spent on endodontic treatment 
with the CTZ technique was significantly shorter 
than that required for GP (p <0.0001) (Figure 2). Cost 
analysis of working time was calculated according 
to the time spent in each procedure (US$ 5.47) for 
endodontic treatment with CTZ and US$ 12.45, for 
GP, with a significant difference between the cost of 
the techniques (p < 0.0001) (Table 3).

The cost of dental supplies used for endodontic 
therapy in the CTZ group was US$ 0.98, and in the 
GP group was US$ 3.07. The cost of the instruments 
needed to perform endodontic therapy with GP was 
US$ 17.29, while there was no instrument cost required 
for procedure performed with CTZ (Table 4).

The linear depreciation calculation of dental 
equipment and instruments was calculated according 
to the time spent on endodontic treatment at US$ 0.28, 
and US$ 0.63, respectively, for the CTZ and GP 
groups (Table 4).

The final cost analysis of endodontic treatment 
performed with CTZ group was US$ 6.73, and the 
GP group was US$ 16.15, considering dental supplies 

Figure 1. Flow chart of the study design.

Enrollment Assessed for eligibility (n = 1,127)

Randomized (n = 52)

Allocation

Analysis

Excluded (n = 1,075)
• Not meeting inclusion criteria (1,051)
• Declined to participate (n = 5)
• Other reasons (n = 19)

GP Group (n = 26)
• Received allocated intervention (n = 26)

CTZ Group (n = 26)
• Received allocated intervention (n = 26)

Analysed (n = 26)
• Excluded from analysis (n = 0)

Analysed (n = 26)
• Excluded from analysis (n = 0)

Table 2. Initial sample characteristic.

Sample 
characteristic

 Frequency n (%)

CTZ Group (n = 26) GP Group (n = 26) 

Sex

Female 12 (46.15%) 14 (53.85%)

Male 14 (53.85%) 12 (46.15%)

Age range (years)

3–4 11 (42.31%) 10 (38.46%)

4–5 11 (42.31%) 9 (34.62%)

5–6 3 (11.54%) 7 (26.92%)

+ 6 1 (3.84%) 0 (0%)

Treated tooth

52 11 (42.31%) 15 (57.69%)

51 5 (19.23%) 5 (19.23%)

61 8 (30.77%) 2 (7.69%)

62 2 (7.69%) 4 (15.39%)

Table 3. Total cost analysis of endodontic treatment performed 
in the CTZ and GP groups.

Expenses
CTZ Group (U$) GP Group (U$)

Mean (± SD) % Mean (± SD) %

Dental supplies 0.98 (±0.07) 15 3.07 (±0.13) 19

Depreciation 
(Equipment and 
Instruments)

0.28 (±0.16) 4 0.63 (±0.24) 4

Working time cost 5.47 (±3.13) (C) 81 12.45 (±4.46) (D) 77

Total 6.73 (±0.89) (E)   16.15 (±4.69) (F)  

*Different capital letters indicate statistical difference between the 
techniques (p < 0.001).
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used, depreciation of the instruments and equipment, 
and professional’s clinical time according to the time 
spent in each procedure (Table 3). The t-test showed 
significant differences between groups regarding 
treatment time and total cost (p < 0.0001) (Figure 2).

Discussion

Many materials and techniques are used in 
the endodontic treatment of deciduous teeth with 
irreversible pulpitis and pulp necrosis. However, 

Table 4. Description of absolute values of dental supplies, instruments and equipment used in endodontic treatments performed 
in the CTZ and GP groups.

Dental supplies / Instruments / Equipment Unit cost (U$)
CTZ Group GP Group

Mean* Cost (U$) Mean* Cost (U$)

CTZ (capsule) 0.57 1 0.57 0 -

Camphorated paramonochlorophenol (drop) 0.01 0 - 1.85 0.02

EDTA (10 mL) 0.63 0 - 1.04 0.66

Endo-PTC (1cm) 0.25 0 - 1 0.25

Eugenol (goat) 0.01 1.88 0.02 0 -

Iodoform (1cm) 0.98 0 - 1 0.98

Matrix band (unit) 0.96 0 - 0 -

1% NaOCl (20mL) 0.04 0 - 3.35 0.13

Rifamycin (1cm) 1.03 0 - 1 1.03

sterile saline 0.9% (20mL) 0.21 1.88 0.39 0 -

Wedge (unit) 0.10 0.04 - 0 -

Total dental supplies     0.98   3.07

K-file 14.39 0 - 1 14.39

Endo ruler 2.90 0 - 1 2.90

Total instruments     0.00   17.29

Dental chair 5,557.71 1 5,557.71 1 5,557.71

Stools 2,58.76 2 517.52 2 517.52

Air Compressor 1,278.26 1 1,278.26 1 1,278.26

High Low Speed Hand Kit 514.41 1 514.41 1 5,14.41

Total equipment     7,867.90   7,867.90

TOTAL     7,868.88   7,888.26

*Different capital letters indicate statistical difference between the evaluated techniques (p < 0.001).

Figure 2. Boxplot chart of treatment time (a) and total cost (b) amongst the two groups evaluated (CTZ; GP) (p < 0.001).
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systematic reviews have shown that there is no 
superiority between techniques.

Tedesco et al.22 did not observe differences between 
pulpectomy, with mechanical cleaning and chemical 
disinfection of the root canals, and NIET or LSTR. 
However, the level of certainty of the evidence 
according to the GRADE scale was very low, with only 
2 articles included in the meta-analysis, with a high 
confidence interval and heterogeneity. Duarte et al.9 
found no significant difference in the meta-analysis 
between LSTR and conventional pulpectomy 
treatment. The amount of evidence according to 
the GRADE scale was moderate for clinical criteria 
and moderate to very low for radiographic criteria. 
We must infer carefully from these results as the 
data refer to only six studies and only one used CTZ 
paste. According to Coll et al.,23 lesion sterilization 
tissue repair had limited indication for teeth with 
resorbed roots, but the CTZ paste was not evaluated.

Based on the available evidence, AAPD1 included 
LSTR as an endodontic treatment option for primary 
teeth with irreversible pulpitis or pulp necrosis, being 
the technique of choice in cases of root resorption and 
when the tooth needs to be kept in the cavity for up 
to one year. However, the paste usually used in the 
technique is 3 Mix, composed of clindamycin (which 
can be replaced by minocycline), metronidazole and 
ciprofloxacin. Lokade et al.24 evaluated the clinical 
and radiographic success of LSTR with the CTZ and 
3Mix paste and found no significant differences, 
concluding that both are effective as an alternative 
to pulpectomy on primary teeth.

The costs of dental treatment depend on the 
complexity of the technique and the material used.25 
Endodontic therapy with a non-instrumented 
technique and use of antibiotic paste has a simple 
implementation protocol and reduces the costs 
involved in the classical endodontic technique, 
which consists of performing the working length 
of roots, instrumentation, irrigation, aspiration and 
obturation of root canals.26,27 For Silva et al.,28 manual 
instrumentation of root canals, despite being the 
most widely accepted and used method for canal 
debridement and modeling, is time consuming 
and may result in iatrogenic errors. Optimization 
of the traditional endodontic technique with the 

use of rotating mechanical and apex locators has 
advantages such as reduced clinical time, increased 
patient comfort, and less need for behavioral 
cooperation of children;29,30 however, it increased 
the costs due to the need to purchase necessary 
equipment for its accomplishment.

Dental cost analyses are fundamental for dentists, 
patients, and health managers. The main causal 
factor of the increased cost of endodontic therapy 
for primary teeth is the time taken to perform it. It 
was 56.08% shorter with the CTZ technique, with a 
significant difference (p < 0.0001) (Figure 2). Time 
directly impacts the professional’s hour-clinical costs, 
in addition to the depreciation of equipment, and 
instruments used in each technique. Considering these 
facts and that the useful life of dental instruments is 
approximately 3 years (depreciation rate),20 we can 
explain the significant difference found between the 
groups evaluated. The mean time spent on endodontic 
treatment with CTZ group was significantly shorter 
than GP group. This may be justified by the ease of 
non-instrumented technique. Moreover, from the 
perspective of clinical practice, a greater number 
of patients can receive dental treatment or more 
procedures can be performed on the same patient 
when opting for a simplified endodontic technique.

The cost of professional clinical time for procedures 
performed with the CTZ group (US$ 5.47) was 
significantly lower than that of the GP group (US$ 
12.45), corresponding to 81% and 77% of the total direct 
cost (Table 3). Thus, it can be said that endodontic 
therapy performed with CTZ was 56.06% cheaper than 
performed with GP in relation to professional labor.

The cost of endodontic therapy with CTZ was 
58.33% lower than that of the GP technique, with a 
significant difference (p<0.0001) (Figure 2). Although 
the CTZ technique can be performed without rubber 
dam isolation of the operative field, in the present 
study, both groups received the same type of isolation 
to minimize any bias in the studied outcomes. In this 
study, the time taken to perform local anesthesia 
and absolute isolation of the treated tooth were not 
recorded; hence, this was considered a limitation 
of the study. However, if we consider that the CTZ 
technique can be performed under relative isolation 
and without the need for local anesthesia, it is possible 
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to suggest that the total time spent on the GP technique 
would be even longer than that of the CTZ technique. 
Regarding the cost of materials needed to perform 
endodontic therapy, the CTZ technique was lower, 
further increasing the differences between the groups. 
An alternative method of assessing this variable 
would be to conduct further studies comparing the 
direct costs of endodontic therapy without anesthesia 
and absolute isolation.

Public Health Services lack simplified treatment 
protocols that can be performed by general 
practitioners, reducing the demand for certain dental 
treatments.8 Currently, in many healthcare systems, 
primary teeth do not receive endodontic treatment 
due to complexity of the technique.31 Failure to treat 
a primary tooth with irreversible pulpitis or pulp 
necrosis can damage the permanent successor and 
negatively impact the child’s oral health and quality 
of life.32 The therapy with antibiotic paste as an 
alternative, particularly for uncooperative children 
and limited resourced areas, require no mechanical 
instrumentation. The procedure is simple, requires 
only one visit and is not time-consuming.25

Dental specialty centers (DSCs) were created to 
expand and qualify the offer of specialized dental 
services in Brazil, but the inclusion of pediatric dentists 
in the teams has not yet been regulated.33 Children 
are cared for by primary care professionals, often 
non-specialists. A simplified endodontic technique 
could be performed by these professionals to avoid early 
loss of deciduous teeth due to their lack of treatment.

The world population continues to suffer from 
the consequences of untreated oral conditions. This 
seriously affects children’s school performance and 
adult productivity in their work. Righolt et al.34 
reported an overall cost of US$ 0.90 billion for lost 
productivity due to untreated caries lesions in primary 
teeth. CTZ can help overcome some of these barriers, 
as it is easy to implement, acceptable to patients and 
parents, and economically viable.

The cost of the procedure is the primary factor for 
the choice of treatment by the patient.14 Reducing the 
cost of a treatment may allow the patient to afford 
it and the health service to offer this procedure.35 
Selecting the intervention that offers an equilibrium 
between effectiveness and financial resources becomes 

crucial in today’s low income, tight budget world.36 
Cost analysis studies are important for government 
programs, helping in deciding which treatment 
alternatives can be offered to a population and 
hence, broadening the judgment base.37 The low cost 
is one of the factors that makes a treatment a viable 
alternative in the establishment of health promotion 
programs and public policies.20,38

There are numerous treatment possibilities, 
techniques, and materials available for the development 
of a treatment plan. The professional should offer the 
patient or, in the case of pediatric dentistry, to his 
or her guardian, the opportunity to choose the best 
available treatment. This, in turn, should always be 
based on the best possible evidence, informing them 
about the advantages and disadvantages of each 
technique, complications that may occur, and the 
time and estimated cost of each treatment option.14,39

There are many advantages of adopting CTZ for 
endodontic treatment of primary teeth in public 
health services;40 however, similar to other endodontic 
techniques available, it still has a low level of scientific 
evidence2. Further randomized clinical studies 
are recommended to increase the strength of the 
available evidence. Its use would also be beneficial 
in children with difficult behavior management and 
in patients with special needs, due to the simplicity 
of the technique that reduces the patient’s chair time.

There are few RCTs using the CTZ paste, but its 
antimicrobial capacity has been evaluated and proven 
in several in-vitro studies.3,4,6,40 The great disadvantage 
of NIET with CTZ paste is the possible change in the 
color of the crown.41 This browning is caused by the 
presence of tetracycline in the paste composition. 
However, a well-executed technique, with placing the 
CTZ paste only at the entrance of the root canal and 
cleaning the coronary chamber can reduce this risk.

The study by Abukabbol et al.42 evaluated the cost 
of pulpotomies with bioactive cement and crowns 
on primary teeth but limited the research to the 
cost of dental material, disregarding the time factor. 
This is a fundamental factor in our analysis of the 
cost of pulpectomy. A treatment that requires less 
time to be performed allows more treatments to be 
performed on the same patient or other patients to 
be seen by the dentist.
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The main limitations of this study are the low 
comparability rate of cost studies with other countries 
due to the difference in currencies and the variability 
in the price of dental supplies. Despite this being 
a multi-operator study, the results were not very 
heterogeneous. This fact can be explained by the 
simplicity of the technique, the theoretical and practical 
training carried out, and the fact that all operators 
are specialists and master’s students in pediatric 
dentistry. The patient was blinded to the study. 
Blinding of the operator was not possible because of 
the endodontic techniques, the manipulation of the 
materials used, and the radiographic images differed 
between CTZ and GP.

The NIET protocol with CTZ paste recommends 
the use of relative isolation of the operative field. 
In this study, the two techniques (CTZ and GP) 
were performed with absolute isolation to avoid 
the risk of bias. The possibility of using relative 
isolation makes the CTZ technique even simpler. 
However, absolute isolation has advantages such 
as biosafety, maintaining an aseptic environment, 
reducing the risk of accidents, and better quality 
of the services performed.43

Power, in biostatistics, is the probability of 
obtaining a significant result when there is a real 
difference between treatments. Our study had a 
sample of 52 primary incisors, with 99% power and 
a 5% significance level.

From the cost analysis alone, we cannot state which 
is the most suitable for endodontic therapy of primary 
teeth. Other factors of equal or greater clinical relevance, 
such as efficacy, impact on quality of life, availability 
of materials, acceptability, age and collaboration of 
the child, must be considered. This would allow the 
dentist to choose appropriate treatment which best 
meets the patient’s needs. The available literature is 
scarce about studies concerning the cost analysis of 
endodontic treatments in primary teeth. This result is 
unprecedented and favourable to non-instrumented 
endodontic technique using antibiotic paste.

Conclusion

Endodontic therapy with the non-instrumented 
technique and antibiotic paste (CTZ) for the treatment 
of primary teeth requires shorter treatment time and 
lower costs than the instrumented technique and 
iodoform paste (GP). Further studies are required 
to confirm these results.
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