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Endodontic treatment in primary molars with pulp necrosis 
represents one of the challenges faced in the pediatric dentistry 
clinic.1,2 The main difficulties are related to the anatomical com- 
plexity of the root canals and the long time needed to carry out  
the treatment.2,3 Moreover, endodontic treatment in children 
requires their cooperation.4,5 The additional difficulty involved  
in diagnosing root resorption is a limiting condition for  
determining the actual working length and instrumentation.1,6,7

Pastes used in the endodontic treatment of primary teeth 
should ideally have antimicrobial properties, be radiopaque 
and biocompatible, and resorb in a time interval similar to that 
taken for root resorption to occur.8,9 Among the pastes used in 
the pulp therapy of primary teeth with pulp necrosis, zinc oxide 
and eugenol (ZOE) paste has been a reference in dentistry since 
1930.9,10 ZOE paste has characteristics and properties of bio- 
compatibility, radiopacity, and antimicrobial action.10-13 Endo- 
dontic treatment using ZOE paste has shown satisfactory  
clinical and radiographic results.1,6,7,14 The American Academy  
of Pediatric Dentistry’s (AAPD) clinical practice guideline on  
the choice of pulpectomy obturation materials indicates that 

ZOE is one of the preferred options for treating primary teeth  
with necrotic pulp.15 The endodontic technique using ZOE  
paste requires mechanical chemical preparation before filling  
root canals.1,6,7,15

Other pastes have been studied, such as those containing 
antibiotics in their composition, thus dispensing with root canal 
instrumentation (such as lesion sterilization and tissue repair 
[LSTR]).16-18 Among these, CTZ paste, composed of chloram-
phenicol, tetracycline, zinc oxide, and eugenol, represents an 
alternative for the treatment of primary molars with necrotic 
pulps.19 This paste has antimicrobial action against Streptococcus 
aureus, Enterococcus faecalis,  Pseudomonas aeruginosa, Bacillus 
subtilis, and Candida albicans,11 biocompatibility similar to that 
of calcium hydroxide,20 and relevant clinical and radiographic 
success rates21,22 and does not promote changes in alveolar  
blood cells.23 Additionally, the prevalence of enamel defects  
was lower in premolars whose predecessors with pulp necrosis  
were treated with CTZ paste than those extracted.24

There is no consensus in the literature on endodontic tech-
niques and filling paste for primary teeth with pulp necrosis.15 
The purpose of this controlled and randomized clinical trial  
was to compare the effectiveness of lesion sterilization and  
tissue repair (LSTR) antibiotic paste comprised of chloram- 
phenicol, tetracycline, and zinc oxide and eugenol (CTZ) versus 
zinc oxide eugenol (ZOE) pulpectomy in the treatment of  
primary molars with pulp necrosis.

Methods 
Ethics. This study was approved by the Research Ethics Com- 
mittee at Federal University of Piauí and conducted following  
the principles of the Declaration of Helsinki. The parents/ 
guardians and their children who agreed to participate in the  
study provided informed consent.
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Study model. The protocol followed the recommendations  
of the Consort Statement and was registered in the Brazilian  
Registry of Clinical Trials (no. RBR-8xt8wx) and in the  
International Clinical Trials Platform at ClinicalTrials.gov 
(NCT03650036). This was a randomized controlled clinical  
trial in which the clinical evaluator was blinded but the radio-
graphic evaluator would be aware of the different radiographic 
appearances of the two types of endodontic treatment of pri- 
mary molars with pulp necrosis using the CTZ and ZOE  
pastes. The primary outcome was clinical and radiographic  
success, while the secondary outcome was the procedure time  
required to perform the two techniques.

Sample. The sample calculation was performed using 
the OpenEpi 3.01 software (Andrew G. Dean and Kevin M.  
Sullivan, www.OpenEpi.com), in which the following criteria 
were used: success rates of 63 percent for ZOE13 and 93 percent 
for CTZ paste21; the ratio of exposed to unexposed teeth of one  
to one; test power of 80 percent; and significance level of 95 
percent. The sample was defined as 36 teeth per group. To  
minimize possible losses, an increase of 20 percent was added  
and a final sample of 88 teeth (44 teeth per group) was obtained.

Inclusion criteria. The participants in the study were  
three- to eight-year-old boys and girls attending the Children’s  
Dental Clinic at the Federal University of Piauí, Teresina, Piauí, 
Brazil. Children were included if they had mandibular pri- 
mary molars diagnosed with pulp necrosis, root resorption equal  
to or less than one-third (with sufficient dental structure for 
absolute isolation with rubber dam), and adaptation of a  
stainless steel crown (SSC).25,26

The clinical diagnosis of pulp necrosis was made based on 
a history of spontaneous pain and mobility incompatible with 
chronological age, possibly with the presence of sinus tract or 
swelling. In the radiographic diagnosis, the presence or absence 
of a radiolucent area in the furcation region was observed. For 
diagnosis of pulp necrosis, clinical examination was associ-
ated with radiographic examination. The radiographic examina- 
tion was performed using positioners (Indusbello, Paraná,  
Brazil) and children’s films (Carestream, São Paulo, Brazil) and 
developed using the conventional manual technique.

Exclusion criteria. The exclusion criteria used were: chil- 
dren with a history of allergic reaction to the components of  
the tested materials; those who had used antibiotics in the last  
three months; teeth with pulp canal obliteration or internal or  
external pathological root resorption visible in periapical radio-
graphs; and coronal destruction that would prevent absolute  
isolation with a rubber dam and/or restoration with SSC. The 
inclusion and exclusion criteria were similar to those used by 
Pramila et al.1

Randomization. Randomization was performed using 
Random Allocation 1.0 software (Mahmood Saghaei, Iran) 
according to the type of paste to be used.27 Two groups were  
formed: a CTZ group and a ZOE group. Each tooth received 
a five-digit identification code generated by the program; these  
codes were placed in opaque, numbered, and sealed envelopes  
to ensure the randomization was concealed.

The children and their guardians did not know to which  
group they were allocated. The envelopes were opened in front  
of the patients by a dental assistant who was not connected  
with the study. The envelopes were opened before the pro- 
cedures began to allow the appropriate instruments to be  
organized for each technique.

Interventions. The procedures were performed by two 
students in the Postgraduate Program in Dentistry at the Federal 

University of Piaui (FUP), Teresina, Piauí, Brazil, who were  
trained and calibrated by a professor expert in the endodontic 
treatment of primary teeth. For both groups, the following  
protocol was adopted: initial clinical exam; radiography; local 
anesthesia by blocking the mandibular alveolar nerve with  
one percent lidocaine hydrochloride with a vasoconstrictor  
(DFL, Rio de Janeiro, Brazil); and absolute isolation with a  
rubber dam. Decayed dentin was removed using spoon-shaped 
dentin excavators and low-rotation spherical drills numbers four  
and six (Microdont, São Paulo) whenever necessary. The pulp  
chamber roof was removed with a high-speed sterile carbide bur 
number 330 (KG Sorensen, Cotia, Brazil), followed by irriga- 
ting the pulp chamber with two percent chlorhexidine solution 
(LT Rioquímica, São José do Rio Preto, Brazil) and drying it  
with cotton balls. After these steps, endodontic treatments were 
performed per the specific protocols indicated for each group,  
and both groups were treated in a single session.

CTZ group. In this group, the root canal entrances were 
located with a number five explorer probe tip (SS White, Rio 
de Janeiro), irrigation of the coronal chamber with two percent 
chlorhexidine solution (LT Rioquímica), and drying with sterile 
cotton balls. The components of the CTZ paste were micro- 
nized at the FUP Pharmacy School to reduce the size of the  
powder particles, guarantee the homogeneity of the mixture,  
and improve the properties of the paste.28,29 Then, the com- 
ponents of the CTZ paste powder were packed into 250 mg  

  * Abbreviations used in this table: CTZ=chloramphenicol, tetracycline,  
and zinc oxide and eugenol; ZOE=zinc oxide eugenol.

  † Pearson’s chi-square test.

Table 1.     INITIAL CLINICAL AND RADIOGRAPHIC CONDITIONS 
                     IN THE GROUPS*
Clinical and radiographic 
conditions

CTZ ZOE Total P-value†

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

Tooth

First molars 16 (36.4) 23 (52.3) 39 (44.3)
0.13

Second molars 28 (63.6) 21 (47.7) 49 (55.7)

Tooth mobility

Present 6 (13.6) 12 (27.3) 18 (20.5)
0.11

Absent 38 (86.4) 33 (72.7) 70 (79.5)

Sinus tract or swelling

Present 28 (63.6) 30 (68.2) 58 (65.9)
0.65

Absent 16 (36.4) 14 (31.8) 30 (34.1)

Root resorption

Absent 13 (29.5) 8 (18.1) 21 (23.9)

0.20<1/3 22 (50.0) 20 (45.5) 42 (47.7)

1/3 9 (20.5) 16 (36.4) 25 (28.4)

Radiolucent area in the root furcation region

Present 36 (81.8) 38 (86.4) 74 (84.1)
0.56

Absent 8 (18.2) 6 (13.6) 14 (15.9)

Involvement of the bone crypt of the permanent successor

Present 7 (15.9) 8 (18.2) 15 (17.0) 0.78

Absent 37 (84.1) 36 (81.8) 73 (83.0)

Total 44 (100.0) 44 (100.0) 88 (100.0)
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capsules that contained 62.5 mg of chloramphenicol, 62.5 mg  
of tetracycline, and 125 mg of zinc oxide.20

At the time of the procedure, the contents of the capsule 
containing the powder of the CTZ paste were dispensed onto  
a glass plate and manipulated with 0.1 mL of eugenol (Biody- 
namics, Ibiporã, Brazil) using a flexible metal spatula (SS  
White).

The CTZ paste was placed on the pulp chamber floor  
using a number five exploratory probe (SS White). Cotton balls 
were used to pressure the CTZ paste and removed after use.  
Next, a thin layer of gutta-percha (Dentsply, Rio de Janeiro)  
was placed on the CTZ paste using an amalgam condenser to  
physically isolate the paste from the glass ionomer restoration.

ZOE paste group. For the ZOE pulpectomy group,  
chemical-mechanical root canal debridement and disinfection 
were performed using a two percent chlorhexidine solution  
(LT Rioquímica) and K-files (sizes 15 to 25; Dentsply). The  
limit of manual instrumentation was one mm short of the  
radiographic apex.1,6

The zinc oxide of the ZOE paste was packed into 250 
mg capsules at FUP Pharmacy School, mixed with 0.1 mL of  
eugenol (Biodynamics) on a sterile glass plate, and manipulated 

with a flexible metal spatula (SS White). The paste was inserted 
manually with K-files (sizes 15 to 25; Dentsply), respecting the 
limit of one mm short of the radiographic apex.1,6 The ZOE  
paste was physically protected with a thin layer of gutta- 
percha using a method similar to that described in the CTZ  
paste technique.

Restorations of both groups. The teeth of both groups  
were restored after the pulp therapy using high-viscosity glass 
ionomer cement (Gold Label 9R, GC, Tokyo, Japan). After the 
removal of the rubber dam, SSCs were cemented (Iso-Form,  
3M ESPE, Minneapolis, Minn., USA) with glass ionomer  
cement (Ketac Cem Easy Mix, 3M ESPE). All procedures were  
done according to the manufacturer’s specifications. Whenever  
necessary to adapt the SSC, proximal surfaces of the primary  
molars were reduced using a no. 69 L bur (Teezkavan Co.,  
Tehran, Iran).26 The time taken to perform the two techniques  
was recorded (Vollo, São Paulo, Brazil) and counted starting  
after absolute isolation with a rubber dam and ending after  
restoration of the tooth with GIC but before placement of the 
SSC.

Clinical evaluation. Patients were evaluated clinically and 
radiographically every three months for 12 months.13 Clinical  

evaluations were performed by a professor of 
pediatric dentistry experienced in clinical 
studies who did not participate in the study 
and did not know to which group the teeth 
belonged. The intraexaminer calibration was 
performed with 10 teeth of children who did 
not participate in the study, with an interval  
of two weeks between evaluations. The agree- 
ment was 100 percent (kappa equals 1.0).  
Clinical success was considered in the absence  
of sinus tract/swelling and/or exfoliation before 
six months.1,15

Radiographic evaluation. Radiographic 
evaluations were performed by a professor of 
dental radiology who did not participate in 
the study. The periapical radiographs were 
placed in a Negatoscope (Ultra Slim Led Tomo- 
graphic Bivolt Biotron Negatoscope, Santa Rita 
do Sapucaí, Brazil), fixed with transparent 
tape, and evaluated by the radiologist without 
including patient identifications. The intra- 
examiner calibration was performed with  
10 radiographs and repeated after two weeks 
(kappa equals 0.9). The radiographic criteria 
for success included absence, decrease or disap- 
pearance of the initial radiolucent area, and no 
new radiolucency.15 Overall success was defined 
as only those teeth that showed both clinical 
and radiographic success simultaneously.

Statistical analysis. The data were tabulated 
and analyzed using SPSS 22.0 software for 
Windows, IBM Corp., Armonk, N.Y., USA). 
Descriptive analysis of the data was performed. 
To compare the CTZ and ZOE groups con- 
cerning clinical and radiographic parameters 
at different time intervals of assessment, 
Pearson’s chi-square and Fisher’s exact tests were 
performed. The Kolmogorov-Smirnov normal-
ity test was used to analyze the distribution of 
time taken to perform endodontic treatment 
and showed a non-normal distribution of data Figure 1.  Flowchart.
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  * Abbreviations used in this table: CTZ=chloramphenicol, tetracycline, and zinc oxide and eugenol; ZOE=zinc oxide eugenol.
** Fisher’s exact test.        †  Pearson chi-square test.       Bolded values are statistically significant.

Table 2.       CLINICAL AND RADIOGRAPHIC EVALUATION BETWEEN THE TWO GROUPS AT 3, 6, 9, AND 12 MONTHS*
Time 3 months 6 months 9 months 12 months

CTZ
n=44

ZOE
n=44

P-value CTZ
n=44

ZOE
n=44

P-value CTZ
n=44

ZOE
n=44

P-value CTZ
n=44

ZOE
n=44

P-value

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

Clinical parameters

Fistula/abscess
Present 1 (2.3) 2 (4.5) 1.00** 2 (4.5) 2 (4.5) 1.00** 3 (6.8) 4 (9.1) 1.00** 5 (11.4) 4 (9.1) 1.00**
Absent 43 (97.7) 42 (95.5) 42 (95.5) 42 (95.5) 41 (93.2) 40 (90.9) 39 (88.6) 40 (90.9)

Exfoliation before 6 months

Yes 0 (0.0) 0 (0.0) 1 (2.3) 0 (0.0) 1.00** 1 (2.3) 0 (0.0) 1.00** 1 (2.3) 0 (0.0) 1.00**
No 44 (100.0) 44 (100.0) 43 (97.7) 44 (100.0) 43 (97.7) 44 (100.0) 43 (97.7) 44 (100.0)

Clinical success

Yes 43 (97.7) 42 (95.5) 1.00** 41 (93.2) 42 (95.5) 1.00** 40 (90.9) 40 (90.9) 1.00** 38 (86.4) 40 (90.9) 0.50†

No 1 (2.3) 2 (4.5) 3 (6.8) 2 (4.5) 4 (9.1) 4 (9.1) 6 (13.6) 4 (9.1)

Radiographic parameters

Radiolucent lesion

Present 31 (70.5) 34 (77.3) 0.47† 23 (52.3) 29 (65.9) 0.20† 17 (38.6) 21 (47.7) 0.39† 14 (31.8) 19 (43.2) 0.27†

Absent 13 (29.5) 10 (22.7) 21 (47.7) 15 (34.1) 27 (61.4) 23 (52.3) 30 (68.2) 25 (56.8)

Radiolucent area

Decreased 18 (40.9) 18 (40.9) 0.50† 12 (27.3) 8 (18.2) 0.03† 5 (11.4) 6 (13.6) 0.49† 3 (6.8) 7 (15.9) 0.81†

Increased 3 (6.8) 3 (6.8) 4 (9.1) 1 (2.3) 6 (13.6) 0 (0.0) 3 (6.8) 2 (4.5)

Stabilized 10 (22.7) 13 (29.5) 7 (15.9) 20 (45.5) 6 (13.6) 15 (34.1) 8 (18.2) 10 (22.7)

Disappeared 5 (11.4) 4 (9.1) 13 (29.5) 9 (20.5) 19 (43.2) 17 (38.6) 22 (50.0) 19 (43.2)

Absent 8 (18.2) 6 (13.6) 8 (18.2) 6 (13.6) 8 (18.2) 6 (13.6) 8 (18.2) 6 (13.6)

Radiographic success

Yes 31 (70.5) 28 (63.6) 0.50† 33 (75.0) 23 (52.3) 0.03† 32 (72.7) 29 (65.9) 0.49† 33 (75.0) 32 (72.7) 0.81†

No 13 (29.5) 16 (36.4) 11 (25.0) 21 (47.7) 12 (27.3) 15 (34.1) 11 (25.0) 12 (27.3)

Overall success

Yes 30 (68.2) 28 (63.6) 0.65† 32 (72.7) 23 (52.3) 0.05† 30 (68.2) 29 (65.9) 0.82† 31 (70.5) 32 (72.7) 0.81†

No 14 (31.8) 16 (36.4) 12 (27.3) 21 (47.7) 14 (31.8) 15 (34.1) 13 (29.5) 12 (27.3)

(P<0.05). The Mann-Whitney U test was performed to assess  
the differences between groups concerning the time taken to  
perform the procedure. The level of significance was five per- 
cent (P<0.05).

Results
Seventy children, with a mean age of 5.5 (±1.2 standard de- 
viation) years, participated in the study, including 35 males  
and 35 females. There was no difference between the groups  
concerning the initial clinical and radiographical conditions  
(P>0.05; Table 1). A flowchart of this study is shown in  
Figure 1.

Clinical and radiographic evaluations and the overall  
success between groups at three-, six-, nine-, and 12-month  
time intervals are described in Table 2, (Figure 2). The CTZ 
group had significantly fewer radiolucent lesions that increased 
and/or stabilized at six months (P=0.03) compared to ZOE, 
  

but there was no significant difference at nine months (P=0.49)  
and at 12 months (P= 0.81). Furthermore, at the six-month  
evaluation, the CTZ group (75.0 percent) presented a higher  
radiographic success rate than the ZOE group (52.3 percent; 
P=0.03), but for the overall success there were no difference  
at the P<0.05 level. At nine months, there was no difference  
in the radiographic success (P=0.49) and the overall success  
(P=0.82; Table 2).

At 12 months, the clinical success rate was 86.4 percent  
and 90.9 percent for the CTZ group and ZOE group, respec- 
tively (P=0.50). The radiographic success rate of the CTZ  
paste was 75.0 percent versus 72.7 percent for ZOE (P=0.81).  
The overall success rate of the CTZ paste was 70.5 percent 
compared to 72.7 percent for ZOE (P=0.81; Table 2).

At the 12 month-evaluation, internal resorption was  
observed in three cases in the CTZ group and external inflam- 
matory resorption was observed in one case in the CTZ group. 
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In the ZOE group, a furcation lesion developed into a cyst in  
one tooth. During the pulpectomies in the ZOE group, 15 of  
44 teeth had extrusion of the ZOE paste and none showed  
resorption of the paste at 12 months. There was no difference 
in clinical success (P=0.60), radiographic success (P=0.72), or  
overall success (P=0.72) compared to the rates of those teeth 
without extrusion in the ZOE group.

The mean time taken to perform the CTZ technique was  
61.4 (±20.5) minutes (median time equals 60.0 minutes;  
inter-quartile range equals 23.0); for the ZOE technique, the 
mean time was 145 (±53.2) minutes (median time equals 146.5  
minutes; interquartile range equals 70.0; P<0.001).

Discussion
After 12 months of evaluation, the CTZ paste showed no signi- 
ficant difference in clinical, radiographic, or overall success  
versus the ZOE paste for the treatment of primary molars with 
necrotic pulps. In this study, the option of using ZOE paste as  
a standard for comparison with CTZ paste was taken because  
the former is one of the pastes most widely used in pediatric 
dentistry, in addition to being one of the pastes indicated by  
the AAPD.15

LSTR for nonvital pulp therapy is proposed for the treat- 
ment of irreversibly inflamed or necrotic primary teeth and  
consists of nonmechanical instrumentation of the root canals  
and the use of antibiotic pastes.15,30-32 The purpose of the  
antibiotics is to reduce the bacterial load in the pulp via a  
simpler technique than pulpectomy.31-33 Some studies, including 
two systematic reviews, have concluded that the success rates  
for LSTR and pulpectomy are similar.17,31,34 Another study has 
concluded that, if the roots are intact, pulpectomy is preferred, 
but if the roots are resorbed LSTR is preferred.34

According to the AAPD, LSTR should be chosen  
over pulpectomy in teeth with root resorption in  
order to retain teeth for up to 12 months, which 
would otherwise have to be extracted.15 Distinct proto- 
cols have been proposed for the LSTR technique. Con- 
sidering the potential adverse effects of tetracycline in  
children, when doing LSTR, the AAPD recommends  
that clinicians should choose an alternate paste without 
tetracycline15; however, this affirmation lacks scientific 
evidence. This randomized controlled trial used LSTR 
therapy with CTZ paste. The diversity of antibiotics, 
proportions, and vehicles may interfere in the clinical 
 and radiographic outcomes of LSTR.32 

In the absence of endodontic infection, the body’s  
defenses act in the process of repairing the sequelae 
caused by pulp necrosis.33.35 To provide effective anti- 
microbial action, the CTZ paste must be placed at the 
root canal entrances and on the pulp chamber floor of 
primary molars, where periodontal pulp communica- 
tions are present.16,36-38 It is important to note that  
endodontic infections are localized, the amount of CTZ  
paste used is small21, and no reports were found in  
the literature on the systemic diffusion of drugs used 
in the pulp therapy of primary molars.

In the present study, extrusion of ZOE paste to  
the perapical region was observed in approximately  
one-third of the cases; however, the paste extrusion did  
not interfere with the success of the treatment. The  
extrusion of ZOE paste to periapical regions can be  
caused by the presence of areas of root resorption not  

visible in diagnostic periapical radiographs.34,37 The use of an 
apical locator can assist in the accurate detection of areas 
of apical resorption, as has been shown in some studies15,39,40; 
however, the authors did not use them in the present study 
because they are not included in protocols adopted in most 
clinical studies.1,6,16 At 12 months, the extruded ZOE paste 
had not been reabsorbed. Similar results have been reported 
in other studies.1,6 The delay or absence of resorption of ZOE 
paste occurs because the zinc particles are resistant to the  
process of phagocytosis.37

At the 12-month evaluation, in one case in the ZOE  
group, the lesion in the furcation region developed into a root  
cyst. A similar condition was reported in another study in  
which the same paste was used.41 Internal resorption was ob- 
served in three cases in the CTZ group; this rare condition can  
be attributed to the body’s response to chronic inflammatory  
conditions.33,42 A case of external inflammatory resorption 
was observed in the CTZ group, a pathological process in 
which the immune system induces the occurrence of resorp- 
tion of the external surface of the tooth under the stimulus 
of infections, trauma, and orthodontic forces.43 The occurrence 
of inflammatory root resorption can be attributed to the 
acceleration of the root resorption stage caused by the pulp 
therapy44 or errors in diagnosis or execution of techniques.45

Restorative failure can influence the performance of endo- 
dontic treatments,46 especially in proximal occlusion lesions.47  
To minimize this bias in the present study, the restorative  
option used was an SSC, as it exhibits satisfactory marginal  
adaptation, requires a shorter operating time, and offers better 
cost-effectiveness.48,49 The steel crowns were cemented with 
glass ionomer cement because of its fluoride-releasing proper-
ties, adequate marginal sealing, and adhesion to both the steel  
crown and the tooth.50,51

Figure 2. CTZ and ZOE folder: initial conditions and 12 months controls. CTZ  
paste: (A) initial conditionl (B) radiographic evaluation 12 months. ZOE Paste: (C) 
Initial condition; (D) Radiographic evaluation 12 months.
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In this study, the mean clinical time spent on treatment in  
the CTZ group was twice as short as that spent in the ZOE  
group. A shorter clinical session is considered a differential in  
the quality of dental care for children.33 However, the authors 
suggest that further studies should be conducted using rotary 
files and/or validated instruments capable of accurately assessing 
children’s acceptance based on the time taken to perform the  
dental treatment.

The use of CTZ paste has the limitation of causing tooth 
discoloration in the primary molar due to the presence of  
tetracycline, but the technique is indicated only for posterior 
teeth, which do not participate in the smile. Studies have  
shown that alternate 3Mix pastes without tetracycline should 
be chosen over the traditional pastes with tetracycline.15,34 The  
presence of tetracycline in CTZ paste has provoked discussions, 
so further studies should be carried out, excluding tetracycline  
or replacing it with another antibiotic.

As a differential, the present clinical trial applied microni- 
zation of the powder components of CTZ paste to provide 
homogeneity between the two antibiotics (chloramphenicol 
and tetracycline) and zinc oxide and to optimize the pharmaco- 
logical properties of the paste.28,29 A systematic review had  
indicated that LSTR should be used for situations in which  
the tooth will remain in the dental arch for less than 12 months, 
due to root resorption,34 and in cases in which there is the pre- 
sence of external root resorption and pulpectomy cannot be 
performed.34

Studies relative to the simplification of endodontic tech- 
niques in pediatric dentistry should be encouraged, especially 
to reduce the time taken to perform the surgical steps. Most  
studies have recommended instrumentation of root canals  
without considering the child’s ability to collaborate, despite 
researchers having recognized and reported that the anatomical 
peculiarities inherent in primary teeth made the technique more 
complex.1,6,7 Therefore, this study’s authors believe it is im- 
portant to contribute to science by presenting satisfactory  
results produced with a faster technique, without losing  
methodological/scientific rigor, while considering and preserv- 
ing both the children’s physical and emotional health.

For endodontic treatment alternatives to be accepted by 
the academic/scientific community, prejudices and dogmas that 
imprison and limit the thinking of many researchers must be 
overcome. Therefore, simplified techniques for the pulp therapy 
of primary teeth must be disseminated so that dentists are  
capable of performing them and preventing early loss of pri- 
mary teeth that may cause malocclusions and have a negative 
impact on children’s oral health-related quality of life.

Conclusions
Based on this study’s results, the following conclusions can  
be made:

1. The LSTR procedure with CTZ paste needs less chair 
time than that for the ZOE pulpectomy. 

2. Considering that at 12 months, there was no differ- 
ence between two nonvital pulp treatments, LSTR  
technique with CTZ paste can be a treatment option  
for primary molars with pulp necrosis.
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