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ABSTRACT

Introduction- Children and adolescents, with their diverse attributes such as age, competence, maturity, personality, and cultural backgrounds,
present unique challenges for dental practitioners. Invasive dental procedures can increase anxiety and negative behavior in children, influencing
treatment decisions. The maintenance of primary teeth through procedures like pulpectomy is vital for preserving arch integrity and preventing
malocclusion. The success of pulpectomy relies on proper biomechanical preparation, which can be time-consuming with conventional manual
instrumentation. Rotary instrumentation become significantly relevant when dealing with endodontic preparation of primary teeth since
appointment length is a crucial factor for pediatric patient compliance Aims- To assess and compare anxiety level and behavior changes of children
undergoing the endodontic treatment using Rotary Files and Manual K-Files system and to compare the mean instrumentation using them.
Methodology- The clinical study encompassed 60 primary molars in patients aged 4-6 years. Pulpectomy procedure was performed in two visits.
The total treatment duration was not more than 40 minutes in each visit. Behavior change, Anxiety levels and instrumentation time were compared.
Following chemo-mechanical preparation, canals were obturated. Results- The current study resulted that increased level of anxiety and more
negative behavior while using manual hand K files on comparing with rotary hand files. Conclusion- The current study concludes that increased
level of anxiety and more negative behavior was noticed during the instrumentation of the canal with Manual K files.
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INTRODUCTION

Dental professionals face distinct challenges when treating children
and adolescents due to their varying ages, skills, maturity levels,
temperaments, and cultural backgrounds. Some patients may need
extra support to feel at ease during dental procedures.' Regular dental
check-ups are essential for maintaining oral health throughout the life.”
Infrequent visits have been associated with poorer self-rated oral
health and more clinical dental problems (Richards et al.’; Thomson
W Metal.'; Crocombe LA etal.’).

Dental anxiety is prevalent, particularly among children, with 6-15%
skipping routine dental appointments. This anxiety is linked to higher
incidences of decayed and extracted teeth and a lower quality of life-
related to oral health. Understanding the social factors influencing a
child's behavior is critical for effective dental care, as recognizing
signs of negative behavior can significantly impact treatment.
Additionally, dental anxiety can persist into adulthood, potentially
leading to further dental issues.’

Maintaining primary teeth through treatments such as pulpectomy is
crucial for preserving the dental arch structure and preventing
misalignment. A pulpectomy involves removing the pulpal tissue, cleaning
the canal space, and filling it with a resorbable material (Fuks et al.").

The use of rotary instrumentation in pediatric dentistry has shown
promising results, including reduced chair time, improved patient
compliance, and better conservation of tooth structure. The
introduction of rotary files, particularly after Barr et al.” introduced
Profile 0.04 taper rotary instruments, has been influential. Pediatric
dentists have since adopted various rotary Ni-Ti systems for primary
root canal procedures. The features of rotary instruments are essential
for efficient root canal preparation in primary teeth.

This study aimed to compare anxiety levels and behavioral changes in
children undergoing endodontic treatment using manual versus rotary file
systems. Standardized rating scales were employed to evaluate the effects of
these techniques, providing valuable insights into pediatric dental practices.

MATERIALSAND METHOD

The study included 60 children from various backgrounds attending
the Out Patient Department of Institution. These children were
undergoing pulpectomy treatment for their primary molars and had no
pre-existing conditions that could influence the study outcomes. The
parents were informed about the study's objectives and written
informed consent was obtained.

Inclusion Criteria
e Agegroup of4-6 Years

»  Children with no previous visit to the dental office ]

e Children with no previous post-traumatic stress disorders or
specific phobia-related dental settings.

* Children with no history or previous experience of intra-oral
blocks and injections.

¢ Primary molar teeth with asymptomatic irreversible pulpitis.
*  Primary molar teeth with necrotic canals or an abscess or sinus tract.
» Radiolucentareas in the furcation region

Exclusion Criteria
*  Childrenwith special healthcare.

»  Children with limited or lacking cooperative abilities. ]

e Children requiring sedation/general anaesthesia for behavior
management.

Clinical Procedure

At the initial visits, the children were given a brief tour of the dental
operatory and informed about the procedure using communication and
the Tell-Show-Do technique. They were also introduced to the
instruments and explained the tasks involved. The same treatments were
provided to all the children, including oral prophylaxis, fluoride
application, and glass ionomer cement restoration. Each visit lasted no
longer than 40 minutes. Following the initial visits, a single experienced
dentist performed the pulpectomy procedure over two sessions, utilizing
rotary and manual instrumentation techniques in a sterile environment.

Visit 1: Local anaesthesia was administered to the patients, followed
by isolation, access cavity preparation, and pulp extirpation. The
working length (WL) was established using #15 or #20 K-Files, with
simultaneous irrigation of the pulp chamber. According to the standard
Ingle's method, the working length was maintained 1 mm short of the
radiographic apex. The routine pulpectomy procedure protocol was
consistently applied to all children to minimize potential bias. The
second visit was scheduled 3 days after the First Visit.
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Visit 2: The lottery system randomization was used to sort the selected
children into two groups

Group I (n=30) |Rotary Pro AF Baby Gold |Dentobizz, India
Group II (n=30) |Manual K files Mani, INC, Japan

For GroupIi.e., Rotary Pro AF Baby Gold Files

The root canals were enlarged according to the manufacturer's
recommended sequence using the Pro AF Baby Gold rotary file system
and an endo motor (CalPro CL2i, Coltene Whaledent). All root canals
were initially negotiated with lubricated files and 17% EDTA. Initial
patency was confirmed with a #15 No. K-File from Mani, Japan. The
Pro AF Baby Gold pediatric rotary files were employed with the
endomotor handpiece set to 300 RPM, 2N torque, and auto-reverse
mode. The procedure included extensive irrigation and recapitulation,
followed by final irrigation with saline. Canal instrumentation was
performed using a pecking motion until the working length was
reached, after which the files were withdrawn with a lateral brushing
motion.

For Group IIi.e., Manual K-Files

Hand instrumentation was performed using K-Files up to #40 with a
quarter turn and pull motion. Following canal preparation, the root
canals were dried with absorbent paper points. The primary molar root
canals were then obturated with Metapex (Metapex Plus, Meta
Biomed Co. Ltd). A post-obturation radiograph was taken to assess the
quality of the obturation. The pulp chamber was cleaned with a moist
cotton pellet and then restored with type II glass ionomer cement
(Ketac Molar, 3M). Final restoration was completed with stainless
steel crowns (3M ESPE, USA) at the subsequent appointment,
scheduled within one week after obturation. All participants were
advised to report any symptoms, such as pain or swelling. Parents or
guardians were present during all treatment visits. Each treatment
session lasted no longer than 40 minutes, and to maintain consistency,
all children were treated in the morning between 10:00 am and 12:00
pm.

During these visits to pulpectomy, the behavior and anxiety of the
patients were assessed using the Frankl's behavior rating scale and
Facial Image Scale, respectively.

Behavior and anxiety were assessed at the first visit of pulpectomy
and were divided into following five phases:

(1) Phasel: 5 minutes before the start of the treatment.

(2) Phasell: During administration of local anaesthesia.

(3) Phaselll: During access cavity preparation.

(4) PhaseIV: During pulp extirpation.

(5) Phase V: 5 minutes after completion of treatment.

To assess the anxiety and behavior, the second visit (root canal

instrumentation procedure) was divided into four phases:

(1) Phase I: 5 minutes before the start of the instrumentation of the
root canal.

(2) Phasell: During instrumentation of root canal.

(3) PhaseIIl: Immediately after instrumentation of root canal.

(4) PhaseIV: 5 minutes after the completion of the instrumentation of
theroot canal.

The duration of instrumentation is the time taken to prepare and shape
the root canals after accessing and determining the working length.
The type of instrumentation used was undisclosed to participants,
assessors. The operator could not be blinded due to distinct
characteristics of the files. Assessment included anxiety, behavior, and
instrumentation duration, with data recorded.

RESULTS
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Graph 1: Percentages of children with different anxiety scores during
visit 1

A maximum number of subjects demonstrated the least level of anxiety
(corresponding to score 1) of 57%, & 68% during phase I (5 mins
before the treatment) and phase V (5 minutes after the treatment)
respectively. On the contrary, most subjects demonstrated a maximum
level of anxiety (correspondence to score 5) of 45%, in phase II during
the administration of LA, followed by 17% in phase III (during cavity
preparation) and 13% in phase IV (during pulp extirpation). A
complete reversal of anxiety score distribution was observed from
phase Itophasell.
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Graph 2 Percentages of children with different behavior during visit 1

The distribution of all positive and all negative responses across
different phases of visit 1 is depicted in graph 2. In first phase
maximum children (87%) exhibited positive behaviour, which was
reversed in phase II, during administration of LA, with positive
behaviour by 17% and negative behaviour by 83 %. In the following
phases, (phase III, IV and V), there is a gradual decrease in negative
behaviour (from 57 % in phase III to 43 % in Phase IV and 18 % in
phase V) and increase in positive behaviour (from 43 % in phase I1I, to
57 % inphase IV and 82 % inphase V).
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Graph 3 Distribution of anxiety scores across different phases of
treatment in rotary and manual treatment groups.

The graphical representation of the percentages of anxiety scores in
different phases of rotary and manual treatment is presented in graph 3,
Intergroup comparison (between treatment groups) of anxiety scores
revealed statistically significant differences in the response outcome in
phase IL,x 2 (3,60)=10.30, p <.05, and in phase 11y 2 (3, 60) = 10.77,
p<.05.

The response outcome in phase I and IV did not appeared to be
statistically significant
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Graph 4 Distribution of behavior scores across different phases of
treatment in rotary and manual treatment groups.

The graphical representation of the percentages of behavioral pattern
responses in different phases of rotary and manual treatment is
presented in graph 4. Intergroup comparison (between treatment) of
behavior response performed separately for different phases showed
statistically significant differences in the response outcome in phase II,
%2(3,30)=8.17,p<.05,and in phase 11y 2 (3,30)=9.08, p<.05. The
response outcome in phase I and IV did not appeared to be statistically
significant.

The mean duration of treatment required for rotary and manual file
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system. A statistically significant difference is observed between the
treatment group with the K file system requiring more time (mean 27 +
2.66 min) as compared to rotary Pro AF Baby Gold (mean 18.1+1.33
min).

DISCUSSION

Sweet CA" was the pioneer in introducing a novel approach to dental
care, suggesting that decayed teeth should be retained until they
naturally fall out. Currently, pulpectomy is the preferred treatment for
symptomatic primary teeth, with its success relying significantly on
the use of rotary files for canal preparation.'

Traditionally, endodontic treatment of primary teeth has relied on hand
files. However, Barr et al.” demonstrated that rotary instruments are a
superior alternative to hand files for this purpose. The integration of
rotary instruments into root canal preparation for pulpectomy in
primary teeth has transformed endodontics, offering a safer and more
efficient method for achieving optimal results.”” Rotary instruments
provide more precise canal preparation, which reduces the risk of
accidental slippage and leads to better-filled canals. This advancement
enhances the success of the pulpectomy procedure by facilitating
easier and more accurate insertion of filling materials.

Participants in this study were chosen from the 4 to 8-year age group
because primary molars typically complete their root formation by age
4, while root resorption has not yet started. According to Brar GS et
al.” pulpectomy success rates are significantly higher in primary teeth
with minimal or no preoperative root resorption compared to those
with extensive (> | mm) resorption. Additionally, Cademartori MG
et al." found that children under four are more sensitive to pain and
exhibit more negative behavior compared to older children. Therefore,
the study focused on children aged 4 to 8 and excluded decayed
primary teeth to prevent any bias related to pain perception and
behavior during treatment.

Milgrom P et al.” and Sharma et al." suggested that dental anxiety
may arise from several factors, often associated with conditioned
phobias resulting from negative dental experiences. Additionally, Ten
Berge M et al."” provided evidence supporting a link between invasive
dental procedures and heightened levels of dental anxiety in children.

In this study, children with no previous dental experience were
selected and introduced to a child-friendly dental environment where
they were familiarized with dental tools and materials before
undergoing endodontic therapy. Each child received a series of
treatments, including oral cleaning, fluoride application, and
restoration with glass ionomer cement.

Frankl's behavior rating scale (Figure 3) was employed to compare the
behavior of children when subjected to instrumentation using manual
and rotary files as it is most dependable tool for evaluating the behavior
of children based on the research done by Venham LL" also H
Buchanan and Niven N" found that the Facial Image Scale (Figure 4)
which is used in this study, a reliable tool for assessing dental anxiety in
children so was used for the assessment of anxiety levels.

Pekruhn RB” conducted a comprehensive study, although without
specific criteria, and found that the two-visit treatment group had a
significantly lower failure rate compared to the one-visit treatment
group. Singla et al.” also noted that the success rates of multiple-visit
and single-visit root canal treatments were almost identical.
Furthermore, a single-visit pulpectomy generally takes 45 to 60
minutes, with children typically showing the most cooperation during
the first 30 minutes. To ensure a consistent treatment schedule, this
study divided the pulpectomy procedures into two appointments, each
lasting no more than 40 minutes.

Angelo and Polyvios™ identified a strong link between pain and
anxiety, noting that procedures frequently induce anxiety in patients.
While local anesthesia is effective for managing pain, it can still
provoke anxiety, particularly during the initial visit. Administering
anesthesia to children can be particularly challenging due to their fear
of injections. Midha V et al.” also found that children commonly
experience fear of injections and the dentist, resulting in elevated
levels of anxiety.

The use of local anesthesia may have alleviated anxiety in children
during their initial appointment, contributing to a shift from negative to

positive behavior in phases III, IV, and V. These results are consistent
with the research conducted by Babu KLG and Kavyashree
Gururaj™

Govindraju Let al." found that anxiety levels in children decreased in
the rotary group when using the X-smart motor, which resembles a
video game controller. The children also viewed the rotary files as
miniature vibrating brushes that effectively remove bacteria from the
tooth.

Shorter treatment duration in pediatric patients leads to higher
engagement, better adherence, increased task completion, and more
productive progress. Davidovich E et al.” define short treatment as
less than 30 minutes, while long treatment is over 45 minutes. Wright
GZ and Alpren GD* found that as the procedure lengthens, children
are more likely to become agitated and display unfavourable
behavior.” The appointment time in this study did not exceed 40
minutes.

Using rotary file systems significantly reduced root canal
instrumentation time compared to manual file systems, potentially
improving behavior in children treated with rotary files. These results
are consistent with previous studies conducted by Silva LAB et al.,”
Shah et al.” and Waly et al.”

This indicates that the choice of instrumentation may have influenced
anxiety levels, with notable differences observed only during phase II
of visit II. Children exhibited reduced anxiety when rotary files were
used, likely due to the faster canal preparation process.

The current study found that higher levels of anxiety and more
negative behavior were observed during the administration of
treatment in visit 1 and during canal instrumentation in visit 2. A
significant difference was noted in the time required for canal
instrumentation between the two systems: the manual K-file system
took longer (mean 27 + 2.66 minutes) compared to the rotary Pro AF
Baby Gold files (mean 18.1 + 1.33 minutes). Increased anxiety and
negative behavior were also associated with the use of manual K-files.
Thus, rotary instrumentation is recommended for primary canal
preparation in pediatric dentistry due to its positive impact on Child's
behavior and contribution to successful treatment outcomes.

REFERENCES

1. Klinberg G. Dental anxiety and behaviour management problems in paediatric
dentistry--areview of background factors and diagnostics. Eur Arch Paediatr Dent. 2008
Feb;9 Suppl 1:11-5. doi: 10.1007/BF03262650. PMID: 18328243.

2. Armfield JM, Ketting M. Predictors of dental avoidance among Australian adults with
different levels of dental anxiety. Health Psychol. 2015 Sep;34(9):929-40. doi:
10.1037/hea0000186. Epub 2014 Dec 22. PMID: 25528183.

3. Richards W, Ameen J. The impact of attendance patterns on oral health in a general
dental practice. Br Dent J. 2002 Dec 21;193(12):697-702; discussion 695. doi:
10.1038/sj.bdj.4801664. PMID: 12529726.

4. Thomson WM, Williams SM, Broadbent JM, Poulton R, Locker D. Long-term dental
visiting patterns and adult oral health. J Dent Res. 2010 Mar;89(3):307-11. doi:
10.1177/0022034509356779. Epub 2010 Jan 21. PMID: 20093674; PMCID: PMC
2821461.

5. Crocombe LA, Broadbent JM, Thomson WM, Brennan DS, Poulton R. Impact of dental
visiting trajectory patterns on clinical oral health and oral health-related quality of life. J
Public Health Dent. 2012 Winter;72(1):36-44. doi: 10.1111/j.1752-7325.2011.00281 x.
Epub2011 Oct 10. PMID: 22316176.

6. Wogelius P, Poulsen S, Serensen HT. Prevalence of dental anxiety and behavior
management problems among six to eight years old Danish children. Acta Odontol
Scand. 2003 Jun;61(3):178-83. doi: 10.1080/00016350310003468. PMID: 12868693.

7. Tickle M, Jones C, Buchannan K, Milsom KM, Blinkhorn AS, Humphris GM. A
prospective study of dental anxiety in a cohort of children followed from 5 to 9 years of
age. Int J Paediatr Dent. 2009 Jul;19(4):225-32. doi: 10.1111/1.1365-263X.2009.
00976.x. Epub 2009 Mar 30. PMID: 19486376.

8. Fuks AB, Papagiannoulis L. Pulpotomy in primary teeth: review of the literature
according to standardized criteria. Eur Arch Paediatr Dent. 2006 Jun;7(2):64-71;
discussion 72. doi: 10.1007/BF03320817. PMID: 17140530.

9. Barr ES, Kleier DJ, Barr NV. Use of nickel-titanium rotary files for root canal
preparation in primary teeth. Pediatr Dent. 1999 Nov-Dec;21(7):453-4. PMID:
10633522.

10.  Sweet CA. Procedure for Treatment of Exposed and Pulpless Deciduous Teeth. Journal
ofthe American Dental Association [Internet]. Elsevier; 1930 Jun 1;17(6):1150-1153.

11.  Govindaraju L, Subramanian E, Jeevanandan G. Comparing the Influence of
Conventional and Rotary Instrumentation Techniques on the Behavior of the Children: A
Randomized Clinical Trial. Int J Clin Pediatr Dent. 2021;14(Suppl 2):S179-S185. doi:
10.5005/jp-journals-10005-2108. PMID: 35645475; PMCID: PMC9108795.

12.  Haapasalo M, Endal U, Zandi H, Coil JM. Eradication of endodontic infection by
instrumentation and irrigation solutions. Endodontic Topics [Internet]. Munksgaard
International Publishers; 2005 Mar 1;10(1):77-102. Available from: https://
onlinelibrary.wiley.com/doi/abs/10.1111/.1601-1546.2005.00135.x

13. Brar GS, Bajaj N, Bhola M, Brar JK. Clinical Evaluation of Root Resorption and its
Correlation with Obturation Quality in Pulpectomized Deciduous Teeth with Different
Obturating Materials: An In vivo Study. Contemp Clin Dent. 2019 Apr-Jun;10(2):243-
248.doi: 10.4103/ccd.ccd_448_18. PMID: 32308285; PMCID: PMC7145250.

14.  Cademartori MG, Corréa MB, Silva RA, Goettems ML. Childhood social, emotional,
and behavioural problems and their association with behaviour in the dental setting. Int J
Pacdiatr Dent. 2019 Jan;29(1):43-49. doi: 10.1111/ipd.12436. Epub 2018 Oct 31.

I International Journal of Scientific Research |—| 37 |



Volume - 14 | Issue - 04 | April - 2025 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

. ________________________________________________________________________________________________________________|
PMID: 30381852.

15.  Milgrom P, Mancl L, King B, Weinstein P. Origins of childhood dental fear. Behav Res
Ther. 1995 Mar;33(3):313-9. doi: 10.1016/0005-7967(94)00042-i. PMID: 7726808.

16.  Sharma A, Kumar D, Anand A, Mittal V, Singh A, Aggarwal N. Factors predicting
Behavior Management Problems during Initial Dental Examination in Children Aged 2
to 8 Years. Int J Clin Pediatr Dent. 2017 Jan-Mar;10(1):5-9. doi: 10.5005/jp-journals-
10005-1397. Epub 2017 Feb 27. PMID: 28377646; PMCID: PMC5360794.

17. Ten Berge M, Veerkamp JS, Hoogstraten J. The etiology of childhood dental fear: the
role of dental and conditioning experiences. J Anxiety Disord. 2002;16(3):321-9. doi:
10.1016/s0887-6185(02)00103-2. PMID: 12214817.

18.  Venham LL, Gaulin-Kremer E, Munster E, Bengston-Audia D, Cohan J. Interval rating
scales for children's dental anxiety and uncooperative behavior. Pediatr Dent. 1980
Sep;2(3):195-202. PMID: 6938934.

19.  Buchanan H, Niven N. Validation of a Facial Image Scale to assess child dental anxiety.
IntJ Paediatr Dent. 2002 Jan;12(1):47-52. PMID: 11853248.

20. Pekruhn RB. The incidence of failure following single-visit endodontic therapy. J
Endod. 1986 Feb;12(2):68-72. doi: 10.1016/S0099-2399(86)80131-5. PMID: 3457093.

21. SinglaR, Marwah N, Dutta S. Single Visit versus Multiple Visit Root Canal Therapy. Int
J Clin Pediatr Dent. 2008 Sep;1(1):17-24. doi: 10.5005/jp-journals-10005-1004. Epub
2008 Dec 26. PMID: 25206084; PMCID: PMC4086535.

22. Angelo Z, Polyvios C. Alternative practices of achieving anaesthesia for dental
procedures: a review. J Dent Anesth Pain Med. 2018 Apr;18(2):79-88. doi: 10.17245/
jdapm.2018.18.2.79. Epub 2018 Apr 27. PMID: 29744382; PMCID: PMC5932994.

23.  Midha V, Midha V, Dua R, Garewal R, Kochhar AS, Kochhar GK. Auxiliary Aids to
Alleviate Pain and Anxiety during Local Anesthesia Administration: A Comparative
Study. Int J Clin Pediatr Dent. 2021 Jan-Feb;14(1):104-108. doi: 10.5005/jp-journals-
10005-1935. PMID: 34326594; PMCID: PMC8311771.

24. Babu KG, Hebbar KG. Determination of the Anxiety and Behavior of Children
Undergoing Endodontic Treatment Using Manual and Rotary File Systems: A
Comparative Clinical Study. 2022 Jan 7;

25.  Davidovich E, Wated A, Shapira J, Ram D. The influence of location of local anesthesia
and complexity/duration of restorative treatment on children's behavior during dental
treatment. Pediatr Dent. 2013 Jul-Aug;35(4):333-6. PMID: 23930632.

26.  Wright GZ, Alpern GD. Variables influencing children's cooperative behavior at the first
dental visit. ASDC J Dent Child. 1971 Mar-Apr;38(2):124-8. PMID: 4251281

27. Makarem A, Ravandeh N, Ebrahimi M. Radiographic assessment and chair time of
rotary instruments in the pulpectomy of primary second molar teeth: a randomized
controlled clinical trial. J Dent Res Dent Clin Dent Prospects. 2014 Spring;8(2):84-9.
doi: 10.5681/joddd.2014.015. Epub 2014 Jun 11. PMID: 25093051; PMCID:
PMC4120910.

28. Silva LA, Leonardo MR, Nelson-Filho P, Tanomaru JM. Comparison of rotary and
manual instrumentation techniques on cleaning capacity and instrumentation time in
deciduous molars. ] Dent Child (Chic). 2004 Jan-Apr;71(1):45-7. PMID: 15272656.

29. Shah HS, Patil VM, Kamath AP, Mathur AA. Comparative Evaluation of
Instrumentation Time, Obturation Time, and Radiographic Quality of Obturation Using
Two Rotary Systems and Manual Technique for Primary Molar Pulpectomies - In vivo
Study. Contemp Clin Dent. 2021 Jan-Mar;12(1):55-62. doi: 10.4103/ccd.ccd_83 20.
Epub 2021 Mar 20. PMID: 33967539; PMCID: PMC8092090.

30. Waly AS, Yamany I, Abbas HM, A Alsairafi MA, F Bazzaz RM, Bogari DF, Alhazzazi
TY. Comparison of two pediatric rotary file systems and hand instrumentation in
primary molar: An ex vivo cone-beam computed tomographic study. Niger J Clin Pract.
2021 Oct;24(10):1492-1498. doi: 10.4103/njcp.njep_563_20. PMID: 34657015.

| 38 |—| International Journal of Scientific Research I




