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Patient Acceptability of Manual and Rotary Techniques for 
Instrumentation of Root Canal in Primary Teeth
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Ab s t r ac t
Background: An endodontic management of the primary teeth is important considering the various untoward consequences associated with 
its premature loss.
Aim: To compare the patient acceptability with manual and rotary methods of root canal instrumentation during pulpectomy.
Materials and methods: Pulpectomy treatment was carried out in 60 pulpally infected the primary teeth among children aged 4–7 years. Thirty 
teeth were instrumented with manual and rotary methods of root canal instrumentation. Patient acceptability during instrumentation was 
recorded by an independent evaluator using a modified patient acceptability scale.
Results: Children accept treatment readily with manual technique; however, no statistically significant difference was observed between manual 
and rotary techniques of root canal instrumentation.
Conclusion: Acceptability of root canal instrumentation in children is comparable with manual and rotary techniques.
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Bac kg r o u n d
Advancements have been taken place in the field of pediatric 
endodontic in terms of techniques and materials in recent times. 
Root canal instrumentation is an important step of pulpectomy 
procedure which helps to eliminate infection from the infected 
irreversibly inflamed or nonvital primary teeth.1​ The continuous 
physiological resorption in the primary teeth with an abundance 
of the pulpal tissue in narrow and curved roots makes a root 
canal instrumentation challenging.2​ Both manual and rotary 
instrumentations are successful techniques in the permanent 
teeth. In the primary teeth, although instrumentation with 
manual stainless steel files is successful, it has been found to be 
time-consuming, associated with more introgenic errors such as 
undesirable curvatures, and makes root canal obturation difficult.3​

Rotary instrumentation has several advantages in the primary 
teeth and in vitro​ studies have found it to be superior compared to 
manual technique in terms of parameters such as time efficiency and 
root canal cleaning.4​–​7​ A randomized control trial (RCT) comparing 
manual and rotary methods of root canal instrumentation in 
primary molars had shown rotary instrumentation to be more time 
efficient, although long-term clinical and radiographic results were 
comparable.8​ It has been postulated that a significantly reduced 
time with the rotary technique of instrumentation can influence the 
child behavior positively leading to better acceptance of treatment.9​ 
Therefore, the present study was carried out for comparative 
evaluation of acceptance of manual and rotary methods of root 
canal instrumentation.

Mat e r i a l s a n d Me t h o d s
The study comprises 60 children with pulpally involved primary 
mandibular second molars aged 4–7 years. Children having 
the teeth with clinical and radiographic findings indicative of 
pulpectomy were selected. Those with irreversible pulpitis, necrotic 
pulp, sinus tract, radiolucent areas in furcation or periapical region 

were included whereas those with inadequate tooth structure, 
pulpal floor perforation, swelling, and excessive mobility were 
excluded. Children with mental disabilities, requiring sedation/
general anesthesia for management, and those with systemic 
diseases were also excluded from the study. An ethical clearance 
was obtained from the Institute Ethics Committee before the start 
of the study (IEC/13/3564).

Pulpectomy is a routine procedure carried out in the primary 
teeth. Preoperative behavior assessment was done for all the 
selected children using Frankl behavior rating scale on the day 
of procedure.10​ The parents were explained about the objectives 
of the study, and a written informed consent was obtained from 
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parents/guardian of all the participating children. The children were 
randomly allocated to manual and rotary instrumentation groups 
using sealed envelop technique of randomization. This ensures an 
equal chance of selection without any allocation bias.

All the children were managed using routine behavior 
management technique without any pharmacological means. 
The treatment was performed in all the selected children by 
the same operator in a single appointment. This helps avoid any 
confounding variable influencing the outcome of the study. The 
endodontic procedural steps including an administration of 
local anesthesia, rubber dam application, and root canal access 
preparation were same in both the study groups. They differ only 
in terms of means of root canal instrumentation. In the manual 
group, root canal instrumentation was carried out with manual 
stainless steel files (no. 15–30 files with 2% taper Mani Inc. Japan) 
and in rotary group hyflex-CM nickel–titanium rotary files (Coltene 
Whaldent Inc., USA) with 4% taper were used. An independent, 
calibrated evaluator remains present in the operatory during the 
instrumentation procedure to record the patient’s acceptance. It 
was recorded at the end of instrumentation using the modified 
patient acceptability scale (Table 1).11​ The postinstrumentation steps 
including irrigation, obturation, and placement of restoration were 
same in both the treatment group.

Stat i s t i c a l An a lys i s
MS-Excel (Microsoft Corporation, Redmond, WA, USA) was used to 
enter the information in a database. The quantitative and qualitative 
data were analyzed statistically using Student t​ test, Chi-square, and 
Fisher’s exact tests where indicated. All statistical tests were two-
sided and performed at a significance level of p​ = 0.05.

Re s u lts
Mean age of children did not differ significantly in manual and 
rotary instrumentation groups and it was 5.57 ± 0.81 and 5.57 ± 
0.77, respectively. Gender too did not differ significantly between 
two groups. Preoperative Frankl behavior rating revealed a majority 
of children, 28 in the manual instrumentation group and 29 in the 
rotary instrumentation group had positive behavior (Table 2). 
An evaluation of patient acceptability during instrumentation 
revealed that 25 (83.3%) and 20 (66.7%) patients had accepted 
treatment readily in manual and rotary instrumentation groups, 
respectively (Table 3).

Di s c u s s i o n
Manual and rotary techniques of root canal instrumentation are 
compared in the recent past by various authors for instrumentation 
in the primary teeth.12​–​17​ The various parameters of comparison 
include instrumentation time, obturation time, quality of 
obturation, an efficacy of root canal cleaning, reduction of 
microflora after instrumentation, dentin removal and complications. 
A randomozed control trial has also been conducted comparing 
the long-term clinical and radiographic outcomes of pulpectomy 
using the manual and rotary instrumentation techniques for 
root canal instrumentation in the primary teeth.8​ However, none 
of the published studies in the literature had tried to evaluate 
and compare the patient’s acceptability with manual and rotary 
techniques of instrumentation.

The preoperative behavior of the children included in the two 
study groups was recorded according to Frankl behavior rating 
scale. Majority of the children, 28 (93.3%) in manual group and 29 
(96.7%) in rotary group, showed a positive behavior preoperatively 
on the day of treatment and only one child in each group behaved 
negatively. A high percentage of children with positive behavior 
can be attributed to the age (range 4–7 years, mean 5.57 years) 
of the selected children in two study groups. Moreover, prior to 
the treatment procedure, the selected children had visited the 
dental operatory for clinical and radiographic examination which 
might have led to increased preoperative positive behavior in the 
present study.

Table 1: Modified patient acceptability scale

Score Patients acceptability of treatment
1 Accepts readily
2 Dislikes (as depicted by facial expression) 

but accepts
3 Accepts with great difficulty
4 Does not accept show extreme resistance

Table 2: Preoperative Frankl behavior rating of children included in the study

Frankl behavior rating scores

Manual group (N​ = 30) Rotary group (N​ = 30) Total (N​ = 60)

p​ valueN​ % N​ % N​ %
Definitely negative 0     0 0     0 0     0 0.60
Negative 1     3.3 1     3.3 2     3.3
Positive 28   93.3 29   96.7 57   95.0
Definitely positive 1     3.3 0     0 1     1.7
Total 30 100 30 100 60 100

Table 3: Patient acceptability of manual and rotary techniques of root canal instrumentation

Patient’s acceptability scores

Manual group (N​ = 30) Rotary group (N​ = 30) Total (N​ = 60)

p​ valueN​ % N​ % N​ %
Accepts readily 25   83.3 20   66.7 45   75.0 0.24
Dislikes (as depicted by facial 
expression) but accepts

3   10.0 8   26.7 11   18.3

Accepts with difficulty 2     6.7 2     6.7 4   6.7
Does not accept 0     0 0     0 0     0
Total 30 100 30 100 60 100
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The results revealed that a trend toward greater acceptability 
of manual technique was observed although it was not statistically 
significant when compared with rotary technique of root canal 
instrumentation. A greater percentage of children (83.3%) in the 
manual group readily accept the technique compared to the rotary 
instrumentation group (66.7%). According to Finn, an inverse 
relationship existed between the cooperation of the patients and 
the length of time spent in a dental chair.9​ In the literature, it has 
been postulated that the rotary instrumentation takes significantly 
less time for instrumentation and expected to be associated with 
the more positive behavior of the patient.18​ However, a slightly 
better acceptability with the manual technique in the present study 
can attribute to the disadvantages of rotary technique that include 
(1) fear of handpiece and (2) rotary files clearly visible to the patient 
compared to the manual technique. Although less instrumentation 
time favors a better cooperation with rotary technique, overall, 
there was no statistically significant difference observed between 
two groups.

Co n c lu s i o n
The results of the present study revealed that the manual and rotary 
techniques of root canal instrumentation in the primary teeth were 
comparable in terms of patient’s acceptance.

In f o r m e d Co n s e n t
Informed consent was obtained from all individual participants/
parents included in the study.
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