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Aim-The aim of the study was to compare the effectiveness of topical local anaesthetic solution, cryotherapy and
vibratory toothbrush in pain control oflocal anaesthetic injection in children aged 7 to 9 years. Material and Method-A
number of 60 children reporting to the department of Paediatric and Preventive dentistry, aged 7-9 years were selected
for the study. The children were randomized into three groups, Group 1 (topical anaesthetic gel), Group 2 (cryotherapy)
and Group 3 (vibratory toothbrush).Before commencing the procedure, the site of needle penetration was dried with the
sterile gauge.In Group 1, the topical local anaesthetic gel was applied with the help of applicator tip at the injection site
before administering the local anaesthesia injection. In Group 2, cryotherapy was done using refrigerated cartridges
filled with water at the injection site.In Group 3, vibratory toothbrush was applied at the injection site. The children were
then evaluated for pain during administration of local anaesthesia using Wong-baker's faces pain scale and FLACC pain
scale, physiological parameters using pulse oximeter, both before and after local anaesthesia administration. Result-
Pulse rate and oxygen saturation shows no statistically significant result. Wong Baker Faces pain rating scale shows no
statistically significant differences. FLACC shows statistically significant difference as Group 1 shows higher pain
compared to Group 2 and Group 3. Conclusion- Based on subjective and objective pain assessment, vibratory
toothbrush showed better pain reduction followed by cryotherapy and topical LA gel, suggesting that both vibration and

ABSTRACT

cryotherapy can be used as effective alternatives to topical anaesthetic gel.

INTRODUCTION

Dental procedures are commonly associated with pain and
discomfort, making pain control an essential part of dental
practice. Procedures such as tooth extractions, root canal
treatments, and minor oral surgeries can produce varying
degrees of pain.' Modern dentistry therefore relies greatly on
local anaesthesia for effective pain management.” According
to Peter G. Covino and Stephen ]. Vassallo (1976), local
anaesthetic agents temporarily block nerve conduction at the
site of administration, preventing painful stimuli without loss
of consciousness.’

Although local anaesthetic injections are routinely used, they
often create fear and anxiety, especially in children. Nikhil
Kalra reported that children frequently perceive the dental
syringe as frightening due to needle fear.’ This anxiety can
negatively affect dental treatment and may eventually lead to
avoidance of dental care.

To reduce pain during injections, several methods have been
introduced, including topical anaesthetics, warming the
solution, slow injection techniques, finer needles,
cryotherapy, vibratory stimulation, and buffering of local
anaesthetics. Among these, topical anaesthesia is the most
commonly used method to reduce needle prick pain.’ Topical
anaesthetics provide temporary loss of sensation at the
application site and can reduce discomfort during needle
insertion.” However, they are less effective on keratinized
tissues such as the palate and may have limitations like
unpleasant taste,inconsistent action, or allergic reactions.

Because topical anaesthetics may not completely eliminate
pain, newer adjunctive techniques such as cryotherapy and
vibratory stimulation are increasingly being used. These
methods act as distraction techniques and work on the “Gate
Control Theory” proposed by Ronald Melzack and Patrick
Wall in 1965, which states that non-painful stimuli can reduce
pain perception. Ice application decreases nerve conduction

and produces a local anaesthetic effect, while vibratory
stimulation reduces pain by blocking pain signals, making
both methods useful in paediatric patients and anxious
individuals.™

The main aim behind the study is to compare and evaluate the
effectiveness of three different methods- Topical local
anaesthetic gel,and the newer techniques that is Cryotherapy
and Vibratory Toothbrush in pain control of local anaesthetic
injectionin children.

MATERIAL AND METHODS

The present study was carried out in the Department of
Paediatric and Preventive Dentistry, Mahatma Gandhi Dental
College and Hospital, MGUMST, Jaipur.

An ethical clearance was obtained from the Ethical
Committee, Mahatma Gandhi Dental College and Hospital,
MGUMST, Jaipur, before initiation of the study. (MGDC/IEC/
1458/]JPR/2024/418)

The sample size was calculated using Openepi software
(v3.0) at 95% confidence interval and 80% power. With
reference to study conducted by Dhingra N et al. The
calculated sample size 20 samples per group that is total 60
children.

Children aged 7 to 9 year with positive or definitely positive
behaviour ratings (Frankl scores 3 or 4), whose parents
provided informed consent, with no history of allergy to local
anaesthetic agents and no previous experience of intraoral
local anaesthetic injections were included. Children
presenting with abscess, erythema, or fistula at the injection
site, systemic illness, or special health care needs were
excluded from the study.

Children meeting the inclusion criteria were randomly
divided into three groups with 20 participants each: Group 1 —
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Topical LA Gel, Group 2 — Cryotherapy, and Group 3 -
Vibratory Toothbrush. Pain and anxiety were assessed using
the Pulse Oximeter,Wong-Baker FACES Pain Rating Scale,and
FLACC Behavioural Pain Assessment Scale.

Each child was seated comfortably in the dental chair and
allowed to relax for five minutes. Baseline pulse rate, oxygen
saturation, and FLACC scores were recorded using a pulse
oximeter placed on the index finger, and the child selected a
face on the Wong-Baker scale to indicate baseline pain
perception.

In Group 1 (Topical LA Gel), the injection site was dried with
gauze and suction, followed by application of topical
anaesthetic gel for one minute and left for two minutes before
administration of 2 ml local anaesthesia using a 25-gauge
needle. During injection, pulse oximeter and FLACC scores
were recorded, and post-injection pain was assessed using
the Wong-Baker scale.

In Group 2 (Cryotherapy), a frozen cartridge filled with
distilled water was prepared and applied to the injection site
for one minute before injection. Without removing the
cartridge completely, 2 ml of local anaesthetic was
administered with a 25-gauge needle adjacent to the cooled
area.Readings were recorded during the procedure.

In Group 3 (Vibratory Toothbrush), a battery-operated
vibratory toothbrush covered with a latex glove was used.The
vibrating head was placed at the injection site for one minute
prior to injection and maintained near the site during
administration of 2 ml local anaesthesia using a 25-gauge
needle.Readings were recorded during the procedure.

FLACC scores and pulse oximeter readings were assessed
before and during injection, while Wong-Baker FACES scores
were recorded after injection. All findings were documented
individually for each child in a customized data chart.

The values obtained from each group were sent for statistical
analysis.

Figure 2 Administration of LA with Cryotherapy
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Figure 3 Administration of LA withVibratoryToothbrush

RESULTS

The age and gender distribution were comparable among the
three groups. The mean age was 8.20 * 0.95 years in Group 1,
7.65 * 0.93 years in Group 2,and 8.30 *+ 0.86 years in Group 3,
with no statistically significant difference (p =0.062).Out of 60
participants, 26 (43.3%) were females and 34 (56.7%) were
males, with no significant difference in gender distribution
among the groups (p = 0.622).

The mean pulse rate before local anaesthesia was
comparable among the groups: Group 1 (102.40 + 15.88
beats/min), Group 2 (102.55 + 19.58 beats/min), and Group 3
(104.30 + 10.66 beats/min).During local anaesthesia, Group 2
showed a relatively higher pulse rate (109.10 + 17.91
beats/min), while Group 3 showed lower values (101.15 +8.47
beats/min). Mean SpO, levels were also comparable before
the procedure, whereas during local anaesthesia, Group 1
showed relatively higher oxygen saturation (94.40 * 8.42%)
compared to Group 2 (91.45 *+ 6.88%) and Group 3 (91.95
7.06%). However, no statistically significant difference was
observed in pulse rate or SpO, levels among the groups
(Table-1,Table-2).

Wong-Baker scores before local anaesthesia were lowest in
Group 1 (2.20 * 2.33) compared to Group 2 (3.70 * 2.45) and
Group 3 (3.80 + 1.70), showing a statistically significant
difference (p = 0.042). During local anaesthesia, Group 1
showed higher pain scores (4.40 + 3.59) than Group 2 (3.10 £
2.47) and Group 3 (2.30 £ 1.98), although the difference was
not statistically significant (p =0.061) (Table-3).

Mean total FLACC scores before local anaesthesia showed a
significant difference among the groups (p = 0.003), with
Group 2 showing higher scores and Group 1 the lowest.
During local anaesthesia, Group 1 showed the highest FLACC
scores, while Group 3 showed the lowest, with a highly
significant difference among the groups (p <0.001) (Table-4).

Table-1 Comparison of Pulse Rate between Group 1,
Group2, Group 3
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Pulse |Group |N |Mean |Std. Mini-|Maxi- |P
Rate Deviationmum |mum |value
Before |Group 1 |20 |102.40 |15.882 |77.00/130.00/0.915
LA Group 2 |20 |102.55 |19.589 |68.00/144.00
Group 3 |20 |104.30 |10.667 |81.00/117.00
During|Group 1 |20 |104.60 |9.615 86.00/121.00/0.149
LA Group 2 |20 |109.10 |17.914 |80.00/150.00
Group 3 |20 |101.15 |8.468 82.00/113.00
Table-2 Comparison of SpO2 Between Group 1, Group2,
Group 3
N |Mean [Std. Mini- [Maxi- |P
Deviation |mum |mum |value
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Before |Group 1 |20 |95.05 |4.850 84.00(99.00 |0.520
LA Group 2 |20 |94.05 |5.576 82.00/99.00
Group 3 |20 |95.95 |5.236 83.00/99.00
During|Group 1 |20 |94.40 |8.419 62.00|99.00 |0.416
LA Group 2 |20 |91.45 |6.878 79.00|99.00
Group 3 |20 |91.95|7.059 80.00|100.00
Table-3 Comparison of Wong Baker Scale Score Between
Group 1, Group 2 and Group 3

N |Mean |Std. Mini- |Maxi- P
Deviation mum |mum |value
Before |Groupl |20 |2.20 |2.330 .00 |8.00 |0.042
LA Group 2 |20 [3.70 |2.451 .00 |8.00
Group 3 |20 |3.80 |1.704 .00 16.00
During |Group 1 |20 |4.40 |3.589 .00 |10.00|0.061
LA Group 2 |20 [3.10 |2.468 .00 18.00
Group 3 |20 |2.30 |1.976 .00 18.00
Table-4 Comparison of Total FLACC Score Before and
During LA Between Group 1, Group 2 and Group 3

IN [Mean [Std. Mini- Maxi-P
Deviation mum mum value
Before LA Group 1 20 .45 |[.944 .00 [3.00 |0.003

Group 2 20 |2.05 |1.820 .00 5.00
Group 3 20 |1.45 |1.356 .00 5.00
Total 60 |1.31 [1.545 .00 5.00
During LA Group 1 20 2.75 [2.314 .00 9.00 [<0.001
Group 2 20 |1.00 |[1.256 .00 5.00
Group 3 20 |40 680 .00 [2.00
Total 60 |1.38 |1.841 .00 9.00
DISCUSSION

Pain during dental procedures and local anaesthetic
administration is a common concern in paediatric dentistry.’
Needle prick pain often produces fear and anxiety in
children, making pain control an important part of behaviour
management.’ Various methods such as topical anaesthetics,
slow injection techniques, distraction, cryotherapy, and
vibratory stimulation have been introduced to reduce pain
duringlocal anaesthetic administration."

Topical anaesthetic gels are widely used in paediatric
dentistry. Lidocaine is commonly preferred because of its
effectiveness and lower incidence of allergic reactions
compared to benzocaine.'”" Hindocha N. et al."“ reported that
5% lidocaine gel provides effective topical anaesthesia when
applied for one minute. However, topical gels have limitations
such as unpleasant taste, short duration of action, and spread
beyond the application site."

Cryotherapy has gained popularity as an alternative pain
reduction technique. Cooling the injection site reduces nerve
conduction and increases the pain threshold through the gate
control mechanism.'® Sapci et al.”” found that cold therapy can
help limit edema, swelling, and muscle spasms and thus
indirectly alleviates pain. Harbert'® performed the first study
in 1989 using ice in dentistry he found cooling of palatal area
before injection relieved pain perception. Studies done by
Amrutha Varshini I et al,”” Faezeh Ghaderi et al, Lakshimi
Lakshmanan et al,” Chilakamuri S et al,” suggested that
precooling the injection site can reduce the pain in paediatric
patients. For direct application of ice-pack the empty local
anaesthesia cartridges (Septodont, Lignospan special,
solution for injection) were used as they are easily acceptable
by the child, small in size suitable for child mouth, and ease of
placement by the operator.”

Whelan et al. (2014)" suggested that distraction can play an
important role in diverting the attention, especially among
children. For delivering vibrations various systems were
developed like Buzzy®, dental vibe which have been
evaluated in earlier studies done by Al Hareky M et al,” K. ].
Alanazi et al® and shown to lower perceived pain levels
during needle administration.While Tondon S et al,’Nameeda
K S et al”used a mucosal vibrator that is electric toothbrush in

their study and showed that mucosal vibration can be used as
an effective means to reduce the intensity of pain during local
anaesthetic injection in dental patients. In the present study,
an electric toothbrush was selected as the vibration source.
The Colgate Kids Barbie battery-powered electric
toothbrush was selected for this study because its cartoon-
themed design is attractive and appealing to children,
making them more comfortable and willing to accept its
placement.

The results showed no significant difference in pulse rate and
oxygen saturation among the groups. However, FLACC scores
during local anaesthetic administration showed significant
differences, with the topical gel group showing higher pain
scores and the vibration group showing lower pain
perception. Similar findings were reported by Magunur PC et
al.,” Banka A et al.,” and Tatiya N et al.”* M Aminah et al.”
reported contrasting findings, where precooling reduced
more pain than vibration. Shetty A et al.”’ observed that both
cryotherapy and vibratory stimulation effectively reduced
pain,with no statistically significant difference between them.

Overall, both cryotherapy and vibratory stimulation were
found to be effective, simple, and safe non-pharmacological
methods for reducing pain during local anaesthetic
administration in paediatric dental patients.

CONCLUSION

Based on subjective and objective pain assessment, vibratory
toothbrush showed better pain reduction followed by
cryotherapy and topical LA gel, suggesting that both vibration
and cryotherapy can be used as effective alternatives to
topical anaesthetic gel.

REFERENCES

1. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, Keefe FJ, Mogil JS,
Ringkamp M, Sluka KA, Song XJ, Stevens B, Sullivan MD, Tutelman PR, UshidaT,
Vader K.The revised International Association for the Study of Pain definition
of pain: concepts, challenges, and compromises. Pain. 2020 Sep
1;161(9):1976-1982. doi: 10.1097/j.pain.0000000000001939. PMID: 32694387;
PMCID:PMC7680716.

2. Naif Mohammed Mujahhiz alruqi, Khulood Nader Felemban, Arwa

Abdulrahman Alhawsawi, Sahar Husain Abushal, Asrar Faraj Almoualad,

Jawhara Mousa Zabarmawi, ... Mohammed Ali Alkithri. (2024). Pain

Management in Dentistry: Current Strategies and Emerging Technologies.

International Journal of Medical Toxicology and Legal Medicine, 27(2),

237-245. Retrieved from https://ijmtlm.org/index.php/journal/article/

view/218

Stanley F Malamed. Handbook of Local Anaesthesia.5" ed

Kalra N, Sabherwal P, Tyagi R, et al. Relationship between subjective and

objective measures of anticipatory anxiety prior to extraction procedures in

8-to 12-year-old children.] Dent Anesth Pain Med 2021;21(2):119-128

8.  Nathan ], Asadourian L, Erlich MA. A brief history of local anaesthesia. Int |
Head Neck Surg.2016;7(1):29-32.d0i:10.5005/jp-journals-10001-1261

6.  Karkoutly M, Alatassi L, Azrak L, Bshara N. Efficacy of topical anaesthetics of
lidocaine, benzocaine, and EMLA in reducing pain during inferior alveolar
nerve block in schoolchildren: a randomized controlled trial. BD] Open. 2024
Nov 27;10(1):87. doi: 10.1038/s41405-024-00275-8. PMID: 39604379; PMCID:
PMC11603153.

7. Aminabadi NA, Farahani RMZ. The Effect of Pre-cooling the Injection Site on
Pediatric Pain Perception during the Administration of Local Anaesthesia. ]
Contemp Dent Pract 2009 May; (10)3:043-050

8. Tandon §, Kalia G, Sharma M, Mathur R, Rathore K, Gandhi M. Comparative
Evaluation of Mucosal Vibrator with Topical Anaesthetic Gel to reduce Pain
during Administration of Local Anaesthesia in Pediatric Patients: An in vivo
Study. Int ] Clin Pediatr Dent. 2018 Jul-Aug;11(4):261-265. doi: 10.5005/jp-
journals-10005-15823. Epub 2018 Aug 1. PMID: 30397367; PMCID:
PMC62126617.

9. Subramaniam P, Ghai SK. Efficacy of an Innovative Device in Reducing
Discomfort during Local Anesthesia Administration in Children: A Clinical
Study.Int] Clin Pediatr Dent 2021;14(3):353-356.

10. AmruthaVarshini I, Vinay C, Uloopi KS, et al. Effectiveness of Pre-cooling the
Injection Site, Laser Bio stimulation, and Topical Local Anaesthetic Gel in
Reduction of Local Anaesthesia Injection Pain in Children. Int ] Clin Pediatr
Dent2021;14(1):81-83

11. Torp KD, Metheny E, Simon LV. Lidocaine Toxicity (Archived) [Updated 2025].
In:StatPearls [Internet].Treasure Island (FL): StatPearls Publishing;2025.

12. Sharma A, Suprabha BS, Shenoy R, Rao A. Efficacy of Lignocaine in Gel and
Spray form during Buccal Infiltration Anesthesia in Children: A Randomized
Clinical Trial.] Contemp Dent Pract 2014;15(6):750-754.

13. American Academy of Pediatric Dentistry. Use of local anesthesia for
pediatric dental patients. The Reference Manual of Pediatric Dentistry.
Chicago, IL: American Academy of Pediatric Dentistry; 2025:407-14.

14. Hindocha N, Manhem F, Backryd E, Bagesund M. Ice versus lidocaine 5% gel
for topical anaesthesia of oral mucosa - a randomized cross-over study. BMC
Anesthesiol.2019;19(1):227.

18. Maganur, P.C.; Ghawi, A.A.; Arishi, G.D.; Bahammam, H.A.; Alessa, N.; Hamed,
N.E.; Jawhali, N.A.; Sawady, M.; Mangari, A.L.H.; Vishwanathaiah, S. A

|

o

H 122 |

| www.worldwidejournals.com F



PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 15 | Issue - 06 | June - 2026 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

16.
17.

18.
19.

20.

21.
22.
23.

24.

25.

26.

21.

28.

{ www.worldwidejournals.com |

Comparative Study on Pain Perception in Children, After Application of Pre-
Cooled and Plain Topical Anaesthetic Gel During Local Anaesthetic
Administration—A Parallel Three-Arm Randomised Control Trial. Children
2025,12,863.

Ghaderi F, Banakar §, Rostami S. Effect of pre-cooling injection site on pain
perception in pediatric dentistry: "A randomized clinical trial". Dent Res ]
(Isfahan).2013;10(6):790-4.

Sapci E, Kocamaz EB, Gungormus Z (2021) Effects of applying external cold
and vibration to children during vaccination on pain, fear and anxiety.
Complement Ther Med 58:102688.

HarbertH.Topicalice: A precursor to palatal injections.] Endod 1989;15:27-8.
Lakshmanan L, Ravindran V. Efficacy of Cryotherapy Application on the Pain
Perception during Intraoral Injection: A Randomized Controlled Trial. Int ]
ClinPediatr Dent.2021;14(5):616-620

Sandeep Chilakamuri, Nirmala SVSG, Sivakumar Nuvvula The effect of pre-
cooling versus topical anaesthesia on pain perception during palatal
injections in children aged 7-9 years: a randomized split-mouth crossover
clinical trial.J Dent Anesth Pain Med 2020;20(6):377-386

‘Whelan HM, Kunselman AR, Thomas NJ, Moore J,Tamburro RF.The impact of a
locally applied vibrating device on outpatient venipuncture in children. Clin
Pediatr (Phila).2014;53:1189-95

AlHareky M, AlHumaid J, Bedi S, El Tantawi M, AlGahtani M, AlYousefY. Effect
ofaVibration System on Pain Reduction during Injection of Dental Anesthesia
in Children: ARandomized Clinical Trial.Int] Dent.2021;2021:8896408.
Alanazi K], Pani S, AlGhanim N. Efficacy of external cold and a vibrating
device in reducing discomfort of dental injections in children: A split mouth
randomised crossover study. Eur Arch Paediatr Dent.2019;20(2):79-84.
Nameeda KS, Nihala FK, Saseendran A, Nagar P, Urs P. A comparative study on
effectiveness of mucosal vibration and topical anaesthetic gel in reducing
pain during administration of local anaesthetic in paediatric patients. RGUHS
JDentSci.2021;13(1):32-41.

Banka A, Gulati R, R D, Arya A, P A, Mk S, Surana P. Reducing pain using
vibrating device during local anesthesia among Indian pediatric dental
patients.Bioinformation.2024;20(7):781-784.

Tatiya N, Singh C, Surana P, et al. Evaluation of the Efficacy of a Customized
Mucosal Vibrator in Alleviating Pain Perception Associated with Local
Anesthesia Administration in Children Aged 6-10Years.Int] Clin Pediatr Dent
2024;17(4):404-409.

Aminah M, Priya Nagar, Parul Singh, Monali Bharti. Comparison of topical
anesthetic gel, pre-cooling, vibration and buffered local anaesthesia on the
pain perception of pediatric patients during the administration of local
anaesthesia in routine dental procedures. International Journal of
Contemporary Medical Research 2017;4(2):400-403

Shetty A,Naik SS, Patil RB,Valke PS,Mali S, Patil D. Effectiveness of an extraoral
cold and vibrating device in reducing pain perception during deposition of
local anesthesia in pediatric patients aged 3-12 years: a split-mouth
crossover study.] Dent Anesth Pain Med. 2023;23(6):317-325.

|

123



