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ABSTRACT: 

Introduction 

Efficient pain control is essential in pediatric dentistry to guarantee a 

favorable encounter and compliance during operations. Precise 

administration of local anesthesia is necessary to minimize discomfort, 

especially in children between the ages of 3 and 5. The conventional 

approach of buccal infiltration is compared to the 90-degree infiltration 

method. The experience of pain during dental procedures include sensory, 

emotional, and cognitive components, which can impact future visits. 

Although classic methods such as the inferior alveolar nerve block present 

difficulties when used on children, infiltration anesthesia is suggested as an 

alternative to children below 5 years of age. 

 

Sciences 
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METHODS: 

This study was a randomised clinical trial conducted in Chennai, India from April to July 2023. 

This study was a split-mouth study conducted on a group of 33 children who exhibited positive 

Frankel's behaviour and underwent pulpectomy. In this split-mouth trial, the left and right sides 

were divided into two groups with an allocation ratio of 1:1. Group A received buccal infiltration 

for anesthesia, while Group B received the 90 degree injection approach for children undergoing 

pulpectomy on the right side. One week following pulpectomy on the initial side, the children were 

summoned for a second appointment where the opposite side was treated. Subsequently, pain 

assessment was conducted using two scales. The study utilized two pain evaluation scales: the 

Visual Analogue Scale (VAS) and Wong Baker's Facial Pain Scale (WBFPS). 

RESULTS: 

This study involved a group of 33 children who received pulpectomy in their primary mandibular 

molars . The Spearman correlation analysis demonstrated a robust positive association between 

VAS and WBFPS scores within the group. Specifically, the Spearman's rho coefficient was 0.863 

in the 90 degree method group and 0.948 in the buccal injection group. Mann Whitney U tests 

were conducted to evaluate the disparity in pain between the injection procedures. It was 

discovered that the level of pain experienced was greater when using the 90 degree injection 

approach compared to the buccal infiltration technique, as measured by both the VAS and WBFPS 

measures. However, this difference was not found to be statistically significant.  

 CONCLUSION: 

The study assessed the efficacy of 90-degree infiltration and buccal infiltration injection strategies 

in children aged 3 to 5 undergoing pulpectomy. Although buccal infiltration resulted in lower 

levels of pain, both procedures yielded comparable outcomes on pain ratings. A significant 

correlation was observed between pain assessment instruments for both approaches. The results 

indicate that both approaches are equally efficacious in pain management among young patients, 

facilitating clinical decision-making in the field of paediatric dentistry to enhance the patient's 

overall experience. 

Keywords: Pain Assessment, Pulpotomy, Injection , A Split mouth Dual Scale Trial, paediatric 

dentistry 

Introduction 

In pediatric dentistry, effectively managing pain is of utmost importance as it profoundly 

influences the overall experience and cooperation of young patients during dental procedures. 

Local anesthesia stands as a pivotal element in dental care, offering a means to alleviate discomfort 

[1]. Administering local anesthesia, especially in children aged 3 to 5 years, requires a careful and 

precise approach to ensure both safety and minimal discomfort. Within the field of pediatric 

dentistry, significant attention has been directed towards one common injection techniques: buccal 

infiltration, and we are comparing it to the 90-degree infiltration technique . These techniques aim 

to minimize the pain and distress associated with dental procedures in this specific age group [2,3]. 

 

https://paperpile.com/c/jXr7KY/3CWE
https://paperpile.com/c/jXr7KY/CdSZ+TnC7
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Pain experienced during dental procedures encompasses various dimensions, including sensory, 

emotional, and cognitive elements. It can arise from actual or potential tissue damage and ranks 

among the most distressing sensations individuals, including young children, may face in their 

lifetime[4]. Effective pain management is pivotal not only in ensuring a positive experience for 

children during dental treatment but also in establishing a foundation of trust and cooperation that 

will serve them well in future dental visits [5,6]. 

 

The choice of injection technique significantly influences the level of discomfort experienced by 

pediatric patients during dental procedures [7]. Traditionally, the regional blockade of the inferior 

alveolar nerve has been considered the preferred technique for mandibular dental procedures due 

to its ability to provide profound anesthesia. However, this technique comes with several 

drawbacks, especially for pediatric patients [8]. 

  

The inferior alveolar nerve block (IANB) is often regarded as the most painful injection technique, 

and its successful administration can be challenging for young patients who need to open their 

mouths widely to enable the clinician to locate the position of the foramen, a location that varies 

with age[9]. Additionally, the extended duration of soft tissue anesthesia may lead to unintentional 

self-inflicted injuries when children inadvertently bite the anesthetized lip, tongue, or inner cheek 

[10,11]. 

 

In contrast, infiltration anesthesia has been acknowledged as a less traumatic method for pain 

control, particularly when compared to nerve blocks, and it is highly recommended in pediatric 

dentistry[12]. However, its application has been more commonly associated with maxillary dental 

procedures due to the denser bone structure in the mandibular molar region, which poses 

challenges for achieving adequate anesthetic diffusion [13]. 

 

While some studies have reported positive outcomes with mandibular infiltration for restoring 

primary teeth, it has proven less effective than nerve blocks in controlling pain during pulpotomy 

in primary molars [14,15]. Various methods and techniques have been proposed to alleviate 

discomfort associated with the infiltration of local anesthetic agents. These include transcutaneous 

electronic nerve stimulation, topical anesthetic application, precooling of the palate, computerized 

injection systems, pressure administration, and the use of eutectic mixtures of local anesthetics, 

among others. However, none of these techniques have gained universal acceptance [16–18]. 

 

In addition to evaluating the different injection techniques, this study also incorporates two widely 

recognized pain assessment scales to ascertain the extent of pain experienced by pediatric patients. 

The Visual Analog Scale (VAS) offers a continuous measure of pain intensity, allowing for 

detailed evaluation [19]. On the contrary, Wong Baker’s Facial Pain Scale relies on visual cues 

and facial expressions to facilitate pain communication, making it especially suitable for young 

children who may encounter difficulty with verbal expression [20]. 

https://paperpile.com/c/jXr7KY/kEoK
https://paperpile.com/c/jXr7KY/pdKw+zY0S
https://paperpile.com/c/jXr7KY/cw1I
https://paperpile.com/c/jXr7KY/GXFX
https://paperpile.com/c/jXr7KY/I3wz
https://paperpile.com/c/jXr7KY/Rail+5hsa
https://paperpile.com/c/jXr7KY/Qiff
https://paperpile.com/c/jXr7KY/Mr2b
https://paperpile.com/c/jXr7KY/iHVt+BCl9
https://paperpile.com/c/jXr7KY/CymZ+hASL+WsUJ
https://paperpile.com/c/jXr7KY/8XKn
https://paperpile.com/c/jXr7KY/sDmL
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In the light of this, this study aims to fill a critical gap in the existing literature by conducting a 

meticulous comparative analysis of the 90-degree infiltration and buccal infiltration techniques in 

pediatric patients aged 3 to 5 years. The secondary aim of the study is to assess the correlation of 

both the pain scales. 

Materials and Methods 

Study settings and ethical approval: 

This split mouth randomised clinical trial was done in the department of Pedodontics of a private 

dental college in Chennai during April and July 2023. Children in the age of 3-5 years who needed 

bilateral pulpotomy of primary mandibular first molars. This study was approved by the 

Institutional Ethics Committee. This study was done according to rule of 10 which states that 

Depending on where it is in the dental arch, the primary tooth to be anesthetized is given a number 

between 1 and 5 (central incisor = 1, second molar = 5). This number is multiplied by the child's 

age (in years), and if the result is 10 or less, an infiltration is more suitable; if the result is more 

than 10, an inferior alveolar nerve block is probably more successful [21].  

Sample size and allocation ratio: 

Considering α=5% and power of 90%, the sample size of 33 patients was calculated using G power 

[22]. Given its a split mouth trial, with allocation ratio 1:1, left and right sides were divided into 

two groups. Left side or Group A was given buccal infiltration[Fig-1] and children undergoing 

pulpotomy on right side or group B was given 90 degree injection technique[Fig-2]. 

 

 

 
Figure 1- Demonstrating the technique of Buccal Infiltration 

 

https://paperpile.com/c/jXr7KY/OiUk
https://paperpile.com/c/jXr7KY/O9k6
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Figure 2- Demonstrating the 90 degree Injection technique 

 

 

 

Inclusion and Exclusion criteria: 

The study included healthy children aged 4-8 years old who had at least one decayed mandibular 

molar on each side of the dental arch. Additionally, the children had to be cooperative and exhibit 

a "positive" or "definitively positive" behavioral rating according to Wright's Modification Of 

Frankl Behavior Classification Scale. The exclusion criteria consisted of children with systemic 

disorders and special needs, teeth with proximity to exfoliation and resorption of more than two-

thirds of the root beyond its middle point, traumatic dental damage, and developmental anomalies 

of the tooth. (Figure 1and 2) 

Sampling 

After the children were assessed for eligibility, the children were sampled by block randomization 

method and divided into two groups depending on the side of the mouth they are getting treatment 

on the day. 

Survey instrument 

There were two scales which was used in this study for pain assessment. One was visual analog 

scale (VAS)  [24] and another was Wong Baker’s facial pain scale (WBFPS) [25].  

 

Visual analog scale is a 5 point likert scale consisting of face emojis from the 0-4 with 0 being no 

pain and 4 being extreme pain. Similarly, WBFPS scale, which has a 6-point range from "no hurt" 

(score=0) to "hurts worst" (score=5), is composed of a row of six numbered faces.  

https://paperpile.com/c/jXr7KY/Z3Iq
https://paperpile.com/c/jXr7KY/WxsN
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Data collection 

The children were given appointment and were explained about the procedure using tell show do 

and euphemisms technique. For the children who were undergoing single visit pulpectomy of 

primary mandibular left molar, buccal infiltration was used as injection technique and 90 degree 

infiltration injection technique was used for the right side. Post their appointment, they were 

assessed for pain using 5 point visual analog scale (VAS) and Wong Baker’s facial pain scale 

(WBFPS). One week after their first appointment, children were called for second appointment 

and the other side is treated followed by pain assessment using both scales.  

Statistical Analysis 

Statistical analysis was done in SPSS software version 23.0. Descriptive statistics was done to 

assess the mean, median and standard deviation of age, VAS scores and WBFPS scores. Frequency 

and percentage was used to assess the distribution of gender. Normality test was assessed by 

Shapiro Wilk test. Spearman correlation was done to assess the correlation between the VAS scale 

and WBFPS scale scores within the group. Mann whitney U test was done to assess the differences 

in the pain score between the injection techniques within the scales.  

Results 

This study consisted of 33 children who underwent primary mandibular first molar pulpectomy. 

The sample was divided into two groups (N=33 each) depending on the injection techniques.  The 

mean age of the 90 degree injection technique group is 3.43土0.83 and buccal injection technique 

group is 3.82土0.92. There were more 5 year old’s present in both groups than 4 and 3 year old’s 

[Figure 3]. Gender was standardized in both the groups. In each group 17 (51.5%) boys and 16 

(48.5%) girls were recruited.  

 

Spearman correlation revealed that within the group, VAS and WBFPS scores had a  strong 

positive correlation to each other with spearman’s rho being 0.863 in 90 degree technique group 

and 0.948 in buccal injection group [Table 1]. 

 

Mann Whitney U tests were performed to assess the pain difference between the injection 

techniques. It was revealed that the pain was higher in 90 degree injection technique than buccal 

infiltration technique both in VAS and WBFPS scales but it was not statistically significant (Table 

2 and 3).  
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Figure 3 : Age distribution among the study participants between the groups 

Figure 3 shows the  Age distribution among the study participants between the groups 

 

 

  Spearman’s rho value p value 

90 degree infiltration VAS score 0.863 0.000 

WBFPS score 

Buccal infiltration VAS score 0.948 0.000 

WBFPS score 

 

Table 1 : Spearman correlation showing strong positive correlation between the scales within the 

groups 

Table 1 shows the Spearman correlation showing strong positive correlation between the scales 

within the groups 
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  Mean 土 SD Media

n 

Mean rank Mann 

whitney U 

value 

p value 

VAS 

scores 

90 degree 

infiltration 
2.64土 1.084 3 36.09 459 0.259 

Buccal 

infiltration 
2.27土1.23 2 30.91 

 

Table 2 : Mann Whitney U test to assess the VAS pain scores between the groups 

Table 2 shows the Mann Whitney U test to assess the VAS pain scores between the groups 

 

 

  Mean 土 SD Median Mean rank Mann 

whitney U 

value 

p value 

WBFPS 

scores 

90 degree 

infiltration 
2.91土1.25 3 34.73 504 0.594 

 Buccal 

infiltration 
2.73土1.37 3 32.27 

 

Table 3 : Mann Whitney U test to assess the WBFPS pain scores between the groups 

Table 3 shows the  Mann Whitney U test to assess the WBFPS pain scores between the groups 

Discussion 

The present study explored the pain levels of two injection techniques during primary mandibular 

first molar pulpotomy. Though buccal infiltration had lower pain levels both the scales did not 

have much difference which makes them equally effective. Also during each injection two pain 

assessment scales were taken which were highly correlated to each other. This also proves both 

the scales are equally effective in assessing pain and can be used interchangeably.  

 

In the present study, infiltration was used for mandibular molar pulpectomy which is contrary to 

the alveolar nerve block. This is in accordance with the rule of 10 and a study done by Wright et 

al who assessed 66 subjects from 3 - 6 years old who were undergoing pulpotomy of mandibular 
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molars which revealed that more than 65% of the children did not experience pain at all with just 

infiltration anesthesia [26].  

 

In the current study VAS scale and Wong Baker’s facial pain scale were used. While self-report 

measures are a highly recommended method that provides accurate information in children, it 

demands a certain degree of cognitive development. to enable the child to accurately comprehend 

the questions posed and make appropriate use of the scale [27]. Both the scales used in the present 

study are rapid, easy-to-use measures that the children prefer over other verbal, numerical, scales 

because they require less explanation from the participants [28]. 

 

In the present study, age had no significant role in the pain scale. The mean age of the study 

population is less than 5 years and the pain scales are very subjective in nature. It's possible that 

some of the participants misunderstood their feelings because they were unable to distinguish 

between various pain thresholds [22]. Also there were some studies which resulted in having 

associations with age and pain level during treating primary teeth [27]. In the present study gender 

also had no role in pain scale. But in a study which assessed the perceived pain while treating 

primary molars, females showed lesser pain scores than males [29].  

 

In the current study, 90 degree and buccal infiltration were both effective in reducing the pain 

though buccal group had more reduction in the pain. In a study conducted by Halenur Altan et al, 

when conventional infiltration was compared with needless injection technique for pulpotomy and 

filling in primary molars, there were no difference in the pain assessment scores between both the 

techniques [30]. This proves that a simple infiltration is the easy but as effective way as the 

comparatively newer technology of needless injections.  

 

On the contrary, in a study conducted by Passant H Hassanein et al, which assessed the pain among 

60 children from 5-7 years old who were undergoing primary mandibular molar pulpotomy, the 

author concluded that dental vibe which produces vibration generated less pain than conventional 

nerve block [31].  

 

Therefore, there are some limitations in this study. Firstly the study only assessed two injection 

techniques. With growing technology and the with the introduction of injectionless needles, 

various injection techniques should have been compared. Secondly the study only assessed the 

pain for a single procedure. Thirdly it was a split mouth trial with less sample size. Future studies 

with higher sample size should be conducted to compare multiple injection techniques and 

materials for different procedures on primary teeth.  

 

https://paperpile.com/c/jXr7KY/iDnr
https://paperpile.com/c/jXr7KY/IKhS
https://paperpile.com/c/jXr7KY/ZjHo
https://paperpile.com/c/jXr7KY/O9k6
https://paperpile.com/c/jXr7KY/IKhS
https://paperpile.com/c/jXr7KY/u57u
https://paperpile.com/c/jXr7KY/L9hX
https://paperpile.com/c/jXr7KY/p8pe
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Conclusion 

In conclusion, this study sought to evaluate and compare the effectiveness of two distinct injection 

techniques, namely the 90-degree infiltration and buccal infiltration, in pediatric patients aged 3 to 

5 years.  

 

The findings of this investigation indicated that the buccal infiltration technique demonstrated a 

lower level of pain compared to the 90-degree infiltration approach. However, it is noteworthy to 

mention that no statistically significant difference was observed between the two techniques when 

assessed using both the VAS and Wong Baker’s Facial Pain Scale. This suggests that while the 

buccal infiltration technique may yield a perceptible reduction in pain, it is on par with the 90-

degree infiltration in terms of pain management. 

 

Moreover, it is worth highlighting the high positive correlation observed between the VAS and 

Wong Baker’s Facial Pain Scale across both injection techniques. These findings collectively 

contribute valuable insights into the selection of injection techniques for pediatric patients aged 3 

to 5 years. While the buccal infiltration technique exhibits a potential advantage in terms of pain 

reduction, practitioners can confidently utilize either the 90-degree infiltration or buccal 

infiltration technique, as both are equally effective in managing pain during dental procedures in 

this age group. This study thus enhances our understanding of pain management strategies in 

pediatric dentistry, providing a basis for informed clinical decision-making and ultimately 

ensuring a more comfortable and positive dental experience for young patients. 

References 

[1] Gunasekaran S, Babu G, Vijayan V. Local anaesthesia in pediatric dentistry: an overview. J 

Multidiscip Dent Res 2020;6:16–21. 

[2] Elicherla SR, Sahithi V, Saikiran KV, Nunna M. Local anesthesia in pediatric dentistry: A 

literature review on current alternative techniques and approaches. JSAAPD 2021. 

[3] Veneva ER, Belcheva AB. Local Anesthesia in Pediatric Patients-a Review of Current and 

Alternative Methods, Devices and Techniques. Folia Med 2018;60. 

[4] Barasuol JC, Santos PS, Moccelini BS, Magno MB, Bolan M, Martins-Júnior PA, et al. 

Association between dental pain and oral health-related quality of life in children and 

adolescents: A systematic review and meta-analysis. Community Dent Oral Epidemiol 

2020;48:257–63. 

[5] Msd JBD, Meyers CEA. Pain Management in Dentistry n.d. 

http://centrodontoiatriconocerino.it/wp/wp-content/uploads/2016/12/Pain-Management-in-

Dentistry-Overview-Pain-Definitions-Current-Knowledge-of-Pain-Mechanisms.pdf 

(accessed October 20, 2023). 

[6] Yamini V. Assessment and Management of Pain in Pediatric Dentistry. International Journal 

of Pharma Research and Health Sciences 2016;4:1241–3. 

https://doi.org/10.21276/ijprhs.2016.03.15. 

http://paperpile.com/b/jXr7KY/3CWE
http://paperpile.com/b/jXr7KY/3CWE
http://paperpile.com/b/jXr7KY/CdSZ
http://paperpile.com/b/jXr7KY/CdSZ
http://paperpile.com/b/jXr7KY/TnC7
http://paperpile.com/b/jXr7KY/TnC7
http://paperpile.com/b/jXr7KY/kEoK
http://paperpile.com/b/jXr7KY/kEoK
http://paperpile.com/b/jXr7KY/kEoK
http://paperpile.com/b/jXr7KY/kEoK
http://paperpile.com/b/jXr7KY/pdKw
http://paperpile.com/b/jXr7KY/pdKw
http://centrodontoiatriconocerino.it/wp/wp-content/uploads/2016/12/Pain-Management-in-Dentistry-Overview-Pain-Definitions-Current-Knowledge-of-Pain-Mechanisms.pdf
http://centrodontoiatriconocerino.it/wp/wp-content/uploads/2016/12/Pain-Management-in-Dentistry-Overview-Pain-Definitions-Current-Knowledge-of-Pain-Mechanisms.pdf
http://paperpile.com/b/jXr7KY/pdKw
http://paperpile.com/b/jXr7KY/pdKw
http://paperpile.com/b/jXr7KY/zY0S
http://paperpile.com/b/jXr7KY/zY0S
http://paperpile.com/b/jXr7KY/zY0S
http://dx.doi.org/10.21276/ijprhs.2016.03.15
http://paperpile.com/b/jXr7KY/zY0S


Dr. Guru Vishnu / Afr.J.Bio.Sc. 6(8) (2024)                                                              Page 2832 of 12 
 

[7] Langthasa M, Yeluri R, Jain AA, Munshi AK. Comparison of the pain perception in 

children using comfort control syringe and a conventional injection technique during 

pediatric dental procedures. J Indian Soc Pedod Prev Dent 2012;30:323–8. 

[8] Sreenivas A, Raj AS, Puthenpurackal VR, Haneef T, Pillai GR, Jose D, et al. Pain 

perception in different injection techniques in paediatric dentistry: an original research. 

European Journal of Molecular & Clinical Medicine 2021;7:2020. 

[9] Pourkazemi M, Erfanparast L, Sheykhgermchi S, Ghanizadeh M. Is Inferior Alveolar Nerve 

Block Sufficient for Routine Dental Treatment in 4- to 6-year-old Children? Int J Clin 

Pediatr Dent 2017;10:369–72. 

[10] Yılmaz E, Çağırır Dindaroğlu F. Comparison of the effectiveness of intraligamentary 

anesthesia and inferior alveolar nerve block on mandibular molar teeth in pediatric patients: 

a randomized controlled clinical study. Clin Oral Investig 2023;27:3071–82. 

[11] Thomas PS, Dave BH, Shah DJ, John LK. Comparative Assessment of Anxiety during 

Inferior Alveolar Nerve Block under Nitrous Oxide + Oxygen and Oxygen Inhalation 

Sedation in Children Aged 3-12 Years: A Randomized Clinical Trial. Int J Clin Pediatr Dent 

2023;16:30–6. 

[12] Chopra R, Jindal G, Sachdev V, Sandhu M. Double-Blind Crossover Study to Compare Pain 

Experience During Inferior Alveolar Nerve Block Administration Using Buffered Two 

Percent Lidocaine in Children. Pediatr Dent 2016;38:25–9. 

[13] Jorgenson K, Burbridge L, Cole B. Comparison of the efficacy of a standard inferior 

alveolar nerve block versus articaine infiltration for invasive dental treatment in permanent 

mandibular molars in children: a pilot study. Eur Arch Paediatr Dent 2020;21:171–7. 

[14] Smaïl-Faugeron V, Muller-Bolla M, Sixou J-L, Courson F. Evaluation of intraosseous 

computerized injection system (QuickSleeperTM) vs conventional infiltration anaesthesia in 

paediatric oral health care: A multicentre, single-blind, combined split-mouth and parallel-

arm randomized controlled trial. Int J Paediatr Dent 2019;29:573–84. 

[15] Yassen GH. Evaluation of mandibular infiltration versus mandibular block anaesthesia in 

treating primary canines in children. Int J Paediatr Dent 2010;20:43–9. 

[16] Arapostathis KN, Dabarakis NN, Coolidge T, Tsirlis A, Kotsanos N. Comparison of 

acceptance, preference, and efficacy between jet injection INJEX and local infiltration 

anesthesia in 6 to 11 year old dental patients. Anesth Prog 2010;57:3–12. 

[17] Goyal R, Nandlal B, Prashanth. Pain perception and procedural tolerance with computer 

controlled and conventional local anesthetic technique: An in vivo comparative study. 

Indian Journal of Pain 2014;28:143. 

[18] Attia S, Austermann T, May A, Mekhemar M, Conrad J, Knitschke M, et al. Pain perception 

following computer-controlled versus conventional dental anesthesia: randomized controlled 

trial. BMC Oral Health 2022;22:425. 

[19] Mittal M, Kumar A, Srivastava D, Sharma P, Sharma S. Pain Perception: Computerized 

versus Traditional Local Anesthesia in Pediatric Patients. J Clin Pediatr Dent 2015;39:470–

4. 

http://paperpile.com/b/jXr7KY/cw1I
http://paperpile.com/b/jXr7KY/cw1I
http://paperpile.com/b/jXr7KY/cw1I
http://paperpile.com/b/jXr7KY/GXFX
http://paperpile.com/b/jXr7KY/GXFX
http://paperpile.com/b/jXr7KY/GXFX
http://paperpile.com/b/jXr7KY/I3wz
http://paperpile.com/b/jXr7KY/I3wz
http://paperpile.com/b/jXr7KY/I3wz
http://paperpile.com/b/jXr7KY/Rail
http://paperpile.com/b/jXr7KY/Rail
http://paperpile.com/b/jXr7KY/Rail
http://paperpile.com/b/jXr7KY/5hsa
http://paperpile.com/b/jXr7KY/5hsa
http://paperpile.com/b/jXr7KY/5hsa
http://paperpile.com/b/jXr7KY/5hsa
http://paperpile.com/b/jXr7KY/Qiff
http://paperpile.com/b/jXr7KY/Qiff
http://paperpile.com/b/jXr7KY/Qiff
http://paperpile.com/b/jXr7KY/Mr2b
http://paperpile.com/b/jXr7KY/Mr2b
http://paperpile.com/b/jXr7KY/Mr2b
http://paperpile.com/b/jXr7KY/iHVt
http://paperpile.com/b/jXr7KY/iHVt
http://paperpile.com/b/jXr7KY/iHVt
http://paperpile.com/b/jXr7KY/iHVt
http://paperpile.com/b/jXr7KY/iHVt
http://paperpile.com/b/jXr7KY/iHVt
http://paperpile.com/b/jXr7KY/BCl9
http://paperpile.com/b/jXr7KY/BCl9
http://paperpile.com/b/jXr7KY/CymZ
http://paperpile.com/b/jXr7KY/CymZ
http://paperpile.com/b/jXr7KY/CymZ
http://paperpile.com/b/jXr7KY/hASL
http://paperpile.com/b/jXr7KY/hASL
http://paperpile.com/b/jXr7KY/hASL
http://paperpile.com/b/jXr7KY/WsUJ
http://paperpile.com/b/jXr7KY/WsUJ
http://paperpile.com/b/jXr7KY/WsUJ
http://paperpile.com/b/jXr7KY/8XKn
http://paperpile.com/b/jXr7KY/8XKn
http://paperpile.com/b/jXr7KY/8XKn


Dr. Guru Vishnu / Afr.J.Bio.Sc. 6(8) (2024)                                                              Page 2833 of 12 
 

[20] Chandran R. Pain assessment in children using a modified Wong baker faces pain rating 

scale. Int J Clin Prev Dent 2019;15:202–5. 

[21] Jayakaran TG, Vignesh R, Shankar P. Local anesthetics in pediatric dental practice. J Adv 

Pharm Technol Res 2019;12:4066. 

[22] Alinejhad D, Bahrololoomi Z, Navabazam A, Asayesh MA. Comparison of Visual Analog 

Scale Scores in Pain Assessment during Pulpotomy using Different Injection Materials in 

Children Aged 6 to 8 and 8 to 10 Years. J Contemp Dent Pract 2018;19:313–7. 

[23] Riba H, Al-Zahrani S, Al-Buqmi N, Al-Jundi A. A review of behavior evaluation scales in 

pediatric dentistry and suggested modification to the Frankl scale. EC Dental Science 

2017;16:269–75. 

[24] Alzahrani F, Duggal MS, Munyombwe T, Tahmassebi JF. Anaesthetic efficacy of 4% 

articaine and 2% lidocaine for extraction and pulpotomy of mandibular primary molars: an 

equivalence parallel prospective randomized controlled trial. Int J Paediatr Dent 

2018;28:335–44. 

[25] Shafie L, Barghi H, Parirokh M, Ebrahimnejad H, Nakhae N, Esmaili S. Postoperative Pain 

following Pulpotomy of Primary Molars with Two Biomaterials: A Randomized Split 

Mouth Clinical Trial. Iran Endod J 2017;12:10–4. 

[26] Wright GZ, Weinberger SJ, Marti R, Plotzke O. The effectiveness of infiltration anesthesia 

in the mandibular primary molar region. Pediatr Dent 1991;13:278–83. 

[27] Abou El Fadl R, Gowely M, Helmi M, Obeid M. Effects of pre-emptive analgesia on 

efficacy of buccal infiltration during pulpotomy of mandibular primary molars: a double-

blinded randomized controlled trial. Acta Odontol Scand 2019;77:552–8. 

[28] Shields BJ, Palermo TM, Powers JD, Grewe SD, Smith GA. Predictors of a child’s ability to 

use a visual analogue scale. Child Care Health Dev 2003;29:281–90. 

[29] Patil AN, Saurabh S, Pragya P, Aijazuddin A, Chandra S, Singh Chawla JP. Comparative 

Assessment of Perceived Pain in Children During Palatal Anesthesia Using Two Injection 

Techniques: An In Vivo Study. J Pharm Bioallied Sci 2022;14:S503–6. 

[30] Altan H, Belevcikli M, Coşgun A, Demir O. Comparative evaluation of pain perception with 

a new needle-free system and dental needle method in children: a randomized clinical trial. 

BMC Anesthesiol 2021;21:301. 

[31] Hassanein PH, Khalil A, Talaat DM. Pain assessment during mandibular nerve block 

injection with the aid of dental vibe tool in pediatric dental patients: a randomized clinical 

trial. Quintessence Int 2020;51:310–7. 

 

http://paperpile.com/b/jXr7KY/sDmL
http://paperpile.com/b/jXr7KY/sDmL
http://paperpile.com/b/jXr7KY/OiUk
http://paperpile.com/b/jXr7KY/OiUk
http://paperpile.com/b/jXr7KY/O9k6
http://paperpile.com/b/jXr7KY/O9k6
http://paperpile.com/b/jXr7KY/O9k6
http://paperpile.com/b/jXr7KY/Cbnm
http://paperpile.com/b/jXr7KY/Cbnm
http://paperpile.com/b/jXr7KY/Cbnm
http://paperpile.com/b/jXr7KY/Z3Iq
http://paperpile.com/b/jXr7KY/Z3Iq
http://paperpile.com/b/jXr7KY/Z3Iq
http://paperpile.com/b/jXr7KY/Z3Iq
http://paperpile.com/b/jXr7KY/WxsN
http://paperpile.com/b/jXr7KY/WxsN
http://paperpile.com/b/jXr7KY/WxsN
http://paperpile.com/b/jXr7KY/iDnr
http://paperpile.com/b/jXr7KY/iDnr
http://paperpile.com/b/jXr7KY/IKhS
http://paperpile.com/b/jXr7KY/IKhS
http://paperpile.com/b/jXr7KY/IKhS
http://paperpile.com/b/jXr7KY/ZjHo
http://paperpile.com/b/jXr7KY/ZjHo
http://paperpile.com/b/jXr7KY/u57u
http://paperpile.com/b/jXr7KY/u57u
http://paperpile.com/b/jXr7KY/u57u
http://paperpile.com/b/jXr7KY/L9hX
http://paperpile.com/b/jXr7KY/L9hX
http://paperpile.com/b/jXr7KY/L9hX
http://paperpile.com/b/jXr7KY/p8pe
http://paperpile.com/b/jXr7KY/p8pe
http://paperpile.com/b/jXr7KY/p8pe

