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ABSTRACT 

Aim. To compare pain perception & anesthetic efficacy of 0.5% Levobupivacaine, 2% 

Lidocaine & 4% Articaine in pediatric dental patients. 

Materials and Methods.  The present in-vivo study was carried out in children of both 

the genders categorized as ASA I (American Society of Anesthesiologists) and Frankl 

III and IV with an age group of 5-16 years, requiring complex dental treatments. The 

patients were allocated to three treatment groups, Group I (0.5% Levobupivacaine), 

Group II (2% Lidocaine), and Group III (4% Articaine). The study was performed by 

two investigators; investigator 1 performed procedure of administering local anesthesia 

& investigator 2 recorded the scores of pain scale. In Group 1 patients received 

injections of 0.8mL of 0.5% Levobupivacaine infiltration. Group 2 patients received 

0.8mL of 2% Lidocaine with epinephrine 1:100000 infiltration. Group 3 patients 

received 0.8mL of 4% Articaine with adrenaline 1:100000 infiltration. Supplemental 

block was given if required in all the three groups. The allocations of the subjects to the 

groups were randomly done. The pain experienced during the injection of various 

anesthetic agents was asked and recorded immediately by the investigator as told by the 

subjects on the pain rating scale. Anesthetic efficacy of the various anesthetic agents 

was recorded by the investigator on the basis of pain described by the subjects on pain 

rating scale (Won Baker’s Pain rating scale) during complex dental procedures i.e. Pulp 

therapy, Extractions and Surgical procedures. 

Results.  Pain scores during administration of anesthesia was significantly less in Group 

I as compared to Group II and Group III, (P=0.001). There was no statistically 

significant difference in pain scores during complex dental treatment among the three 
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groups, suggestive of equivalent efficacy. Safety of anesthetic agent was assessed on the 

basis of incidence of Bleeding (12.5%), Trismus (7.5%), Vomiting and Dizziness (2.5%) 

post-operatively. Safety scores were higher with Levobupivacaine followed by Articaine 

and Lidocaine. 

Conclusion. The present study concluded that 0.5% Levobupivacaine proved to be least 

painful, more safer and efficacious anesthetic agent as compared to 4% Articaine and 

2% Lidocaine. Hence 0.5% Levobupivacaine is a better alternative and can be 

recommended for pediatric patients requiring complex dental procedures. 
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INTRODUCTION 

 Pain is defined as "an unpleasant sensory and emotional experience linked with existing 

or potential tissue damage, or explained in terms of such damage" by the International 

Association for the Study of Pain (IASP)
1
. Sensory refers to the senses of touch, 

hearing, taste, smell, and sight, which create an experience that is transferred per se from 

the sensory organs to the nerve centres through a nerve impulse. Dental pain is an 

inflammatory condition that can be classified as either somatic (periodontal, alveolar, or 

mucosal) or visceral i.e., pulpal. All patients should be assessed for pain by dental 

professionals. Patients may have substantial physical and psychological effects as a 

result of poor pain management. 

Local anesthesia is defined as loss of sensation in circumscribed area of the body caused 

by depression of excitation of nerves endings or inhibition of conduction process in 

peripheral 
2 

Dental procedures can cause discomfort and pain, which can be exacerbated by fear and 

anxiety, especially in children who need dental care. The child's expectation of pain can 

further complicate the situation. To treat young patients effectively, it is crucial to use 

the right amount and method of administering local anesthesia and provide behavior 

counseling. Local anesthesia can be administered to individual either through a nerve 

block approach or infiltration approach. Adequate local anesthesia is necessary for pain-

free dental procedures and is achieved through the use of local anesthetic drugs. Before 

the advent of local anesthetic drugs, dental procedures were often unbearable and 

painful. The introduction of local anesthetics has revolutionized dentistry, beginning 

with the discovery of cocaine in 1860. Since then, a range of anesthetic medications 

have been developed and serve as the cornerstone for managing pain in dentistry. 
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In 1943, the first amide-type local anesthetic called lidocaine hydrochloride was 

synthesized in the field of dentistry. Lidocaine was later discovered in 1946 and became 

available for use in 1948. It is a commonly used local anesthetic, especially when 

combined with epinephrine, as it provides fast pain relief and can numb dental tissue for 

60 to 90 minutes. Lidocaine is used for minor surgical procedures and dental surgeries, 

and can be administered through injection, inhalation, or topical application. However, it 

is important to monitor the amount given to prevent potential toxic effects on the body. 

Another commonly used local anesthetic is 4 percent articaine combined with 

adrenaline. Articaine is a modern anesthetic that was synthesized in 1969 and became 

available in dental practices in the UK in 1998. It is an amide-type anesthetic that has 

improved lipid solubility due to its thiophene ring instead of a benzene ring. Although in 

most trials, 4 percent articaine was not found to be more effective than 2 percent 

lidocaine for inferior alveolar nerve block, it has been shown to be a potent nerve block 

when delivered through infiltration.  

Bupivacaine is available in a racemic solution in which the two enantiomers, R (+) 

dextrorotatory and S (-) levorotatory stereoisomers, are present in equal proportions. 

Levobupivacaine is a S (-) isomer derivative that was created as a safer alternative to 

bupivacaine. Levobupivacaine was found to offer benefits over bupivacaine in terms of 

cardiotoxicity and CNS toxicity in human volunteer studies, and it can be utilised in 

paediatric patients. In dentistry, one human volunteer study compared the anaesthetic 

properties of 0.5% Bup and 0.5% Lbup, both associated with epinephrine (1: 200,000), 

and found no significant differences between the two anaesthetics in achieving onset 

time and duration of soft tissue and pulpal anaesthesia for an inferior alveolar nerve 
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block 
3
. Despite the fact that Levobupivacaine has lower cardiotoxicity and CVS 

toxicity, dentists do not consistently employ it in their practise, possibly due to a lack of 

evidence. Hence, the present study was conducted with the aim to assess and analyse the 

local anaesthetic agents 0.5% Levobupivacaine, 2% Lidocaine, and 4% Articaine in 

pediatric dentistry patients. 
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Aim & Objectives. 

AIM 

To compare pain perception & anesthetic efficacy of 0.5% levobupivacaine, 2% 

lidocaine & 4% articaine in pediatric dental patients. 

 

OBJETIVES 

 

1. To assess the pain perception during administration of 0.5% Levobupivacaine, 

2% Lidocaine & 4% Articaine as a local anesthetic agent. 

2. To assess and compare efficacy and safety of 0.5% Levobupivacaine, 2% 

Lidocaine & 4% Articaine as local anesthetic agents in pediatric patients 

undergoing dental procedures. 
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REVIEW OF LITERATURE 

Wilson TG, Primosch RE, Melamed B and Courts FJ (1990)
4
 studied clinical 

effectiveness of 1 and 2% lidocaine in pediatric dental patients. This effectiveness 

was measured by changes in the child's heart rate, the child's self-report of pain, and 

the operator's assessment of the anesthesia's effectiveness. Although the incidence of 

anesthetic failure was higher for the 1% solution (31.3%) than for the 2% solution 

(11.1%), no statistically significant difference between the solutions was found. 

 

Baghdadi ZD (2000)
5
 compared parenteral and electronic dental anesthesia during 

operative procedures in children. One tooth was treated with LA and another with 

EDA at the same appointment. The pain levels during restorative treatment were 

assessed using a color scale. Behavior was also assessed using sound, eye, and motor 

(SEM) scale. Although the success rate of EDA was less than that of LA, there was 

no significant difference between the two methods. 

 

Malamed SF, Gagnon S and Leblanc D (2000)
6
 compared safety and efficacy 

between articaine HCl and lidocaine HCl in pediatric dental patients. Three identical 

single-dose, randomized, double-blind, parallel-group, active-controlled multicenter 

studies were conducted to compare the safety and efficacy of articaine HCl (4% with 

epinephrine 1: 100,000) to that of lidocaine HCl (2% with epinephrine 1: 100,000) in 

patients aged 4 years to 79 years, with subgroup analysis on subjects 4 to < 13 years. 

VAS scores indicate that articaine is an effective local anesthetic in children and that 

articaine is as effective as lidocaine when measured on this gross scale. Articaine 4% 

with epinephrine 1:100,000 is a safe and effective local anesthetic for use in pediatric 

dentistry. 

 

Berlin J, Nusstein J, Reader A, Beck M and Weaver J (2005)
7
 evaluated the 

efficacy of articaine and lidocaine in a primary intraligamentary injection 

administered with a computer-controlled local anesthetic delivery system. Using a 

crossover design, intraligamentary injections of 1.4 mL of 4% articaine with 1: 

100,000 epinephrine and of 1.4 mL of 2% lidocaine with 1: 100,000 epinephrine was 



Review of Literature 

 

8 

 

randomly administered with a computer-controlled local anesthetic delivery system, 

in a double-blind manner on the mesial and distal aspects of a mandibular first 

molar, at 2 separate appointments to 51 subjects. The study concluded that the 

efficacy of 4% articaine with 1:100,000 epinephrine was similar to the efficacy of 

2% lidocaine with 1: 100,000 epinephrine for intraligamentary injections. 

 

D. RAM (2006)
8
 conducted a study to assess the time of onset, efficacy, duration of 

numbness of the soft tissues, children's sensation after treatment with both anesthetic 

solutions, as well as the occurrence of adverse epinephrine reactions in children who 

received local anesthesia with lidocaine 2 percent with 1: 100 000 epinephrine and 

articaine 4 percent with 1: 200 000 epinephrine. They found that articaine 4% with 

1:200 000 epinephrine is just as effective as lidocaine 2% with 1:100 000 

epinephrine. With articaine, the numbing effect on soft tissues lasted longer than 

with lidocaine 

 

Batista da Silva C et al. (2010)
9
 evaluated the anesthetic efficacy of articaine and 

lidocaine for incisive/mental nerve block. This prospective randomized double-blind 

crossover study compared the anesthetic efficacy of 0.6 mL 4% articaine and 2% 

lidocaine, both with 1:100.000 epinephrine administered as IANB to 40 volunteers in 

two sessions. In the study Articaine promoted higher anesthesia success and longer 

duration of anesthesia than lidocaine for most of the teeth after IANB although 

anesthesia success could be considered clinically appropriated only for premolars. 

 

Srisurang S, Narit L and Prisana P (2011)
10

 studied the clinical efficacy of 

lidocaine, mepivacaine, and articaine for local infiltration. The patients were 

randomly allocated into one of three groups, according to the local anesthetic agent 

used: 2% lidocaine, 2% mepivacaine, or 4% articaine, all with 1:100 000 

epinephrine, and were blinded to the anesthetic used. They found that local 

anesthetization using 4% articaine with 1:100 000 epinephrine covers a wider area of 

soft tissue and adjacent teeth than 2% lidocaine or 2% mepivacaine with 1:100 000 

epinephrine, which is sufficient for the extraction of one or two teeth. 
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Poorni S, Veniashok B, Senthilkumar AD, Indira R and Ramachandran S 

(2011) evaluated anesthetic efficacy of four percent articaine for pulpal anesthesia by 

using inferior alveolar nerve block and buccal infiltration techniques in patients with 

irreversible pulpitis. The study was composed of 2 test arms and 1 control arm. 

Subjects in the test arms received either a standard IANB or a buccal infiltration (B 

Infil) of 4% articaine with 1:100,000 epinephrine, whereas the subjects in the control 

arm received a standard IANB of 2% lidocaine with 1: 100,000 epinephrine. 

Although Buccal Infil and IANB of 4% articaine were equally effective, Buccal Infil 

can be considered a viable alternative in IANB for pulpal anesthesia in mandibular 

molars with irreversible pulpitis. 

 

Arrow P. A (2012)
11

 compared 4% articaine and 2% lignocaine in block and 

infiltration analgesia in children. Using the faces pain scale, pain reports from 

analgesia administration and from dental treatment were elicited. Analgesia success 

and pain reports were compared by anaesthetic technique and type. There was higher 

success and less painful treatment with IANB. There was no statistically significant 

difference in local analgesia success between articaine and lignocaine when 

delivered via buccal infiltration. 

 

Kanaa MD, Whitworth JM and Meechan JG (2012)
12

 did a prospective 

randomized trial of different supplementary local anesthetic techniques after failure 

of inferior alveolar nerve block in patients with irreversible pulpitis in mandibular 

teeth. This randomized clinical trial included 182 patients diagnosed with 

irreversible pulpitis in mandibular teeth. Patients received 2.0 mL of 2% lidocaine 

with 1: 80,000 epinephrine as an IANB injection. Of the 182 patients, 122 achieved 

successful pulpal anesthesia within 10 minutes after initial IANB injection; 82 

experienced pain-free treatments. 

 

Somuri AV, Rai AB and Pillai M (2013)
13

 conducted a study on the extraction of 

permanent maxillary teeth by only buccal infiltration of articaine. The aim of this 
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study was to demonstrate whether articaine hydrochloride administered alone as a 

single buccal infiltration in maxillary tooth removal, can provide favourable palatal 

anesthesia as compared to buccal and palatal injection of lidocaine. According to the 

VAS and FPS scores, the pain on extraction between buccal infiltration of articaine 

and the routine buccal and palatal infiltration of lignocaine was statistically 

insignificant. They concluded that the routine use of a palatal injection for the 

removal of permanent maxillary premolar teeth may not be required when 

articaine/HCl is used as the local anesthetic. 

 

Atasoy Ulusoy Öİ and Alaçam T (2013)
14

 did a study to evaluate the efficacy of a 

single buccal infitration using 4% articaine hydrochloride (HCl) with 1: 100,000 

epinephrine or 4% articaine HCl with 1: 100 000 epinephrine bitartrate for obtaining 

adequate pulpal anaesthesia in the palatal roots of maxillary first molars associated 

with irreversible pulpitis. There was no significant difference between the two 

anaesthetic solutions regarding the VAS scores and pulse rate measurements during 

endodontic procedures. Single buccal infiltration did not achieve adequate pulpal 

anaesthesia in the palatal root canal of the maxillary first molars associated with 

irreversible pulpitis. 

 

Ashraf H, Kazem M, Dianat O and Noghrehkar F (2013)
15

 evaluated the efficacy 

of articaine versus lidocaine in block and infiltration anesthesia administered in teeth 

with irreversible pulpitis. One hundred twenty-five emergency patients who had their 

first or second mandibular molar diagnosed with irreversible pulpitis participated in 

the study and received the IANB by using either 2% lidocaine with 1:100,000 

epinephrine or 4% articaine with 1: 100,000 epinephrine. The success rate after the 

administration of the infiltration injections after an incomplete IANB by using 

lidocaine was 29%, whereas by using articaine it was 71% 

 

Darawade DA, Kumar S, Budhiraja S, Mittal M and Mehta TN (2014)
16

did a 

clinical study on the efficacy of 4% articaine hydrochloride versus 2% lignocaine 

hydrochloride in extraction. The study was carried out in 50 patients who needed the 
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orthodontic extraction in the age group from 15 to 25 years. Experimental sites were 

injected with 0.5-1 ml of 4% articaine HCL containing 1:100000 adrenaline, 

incrementally in the buccal vestibule without palatal anaesthesia. Control sites were 

injected with 0.8-1 ml of 2% lignocaine HCL containing 1:100000 adrenaline, 

incrementally in the buccal vestibule. Articaine has proved its usefulness in all 

regards. 

 

Brajkovic D, Antonijevic D, Milovanovic P and Kisic D (2014)
17

 conducted a 

double-blind, randomized study to evaluate anesthetic parameters, postoperative 

analgesia and vasoactive properties of levobupivacaine and bupivacaine for lower 

third molar surgery. Sixty patients (ASA I) were scheduled for lower third molar 

surgery under inferior alveolar nerve block, lingual nerve block and buccal nerve 

block (mandibular nerve blocks) obtained with 3 ml of 0.5 % levobupivacaine and 3 

ml of 0.5 % bupivacaine. Success rate, onset and duration of three nerve bocks were 

evaluated by electrical pulp testing, pinprick testing and signs of soft tissue 

anesthesia. Levobupivacaine 0.5 % achieved superiority over bupivacaine 0.5 % in 

the intensity of intraoperative anesthesia and duration of postoperative analgesia for 

lower third molar surgery under the mandibular nerve blocks. 

 

Rogers BS, Botero TM, McDonald NJ, Gardner RJ and Peters MC (2014)
18

 

evaluated efficacy of articaine versus lidocaine as a supplemental buccal infiltration 

in mandibular molars with irreversible pulpitis. One hundred emergency patients 

diagnosed with Irreversible Pulpitis of a mandibular molar were selected and 

received an IANB with 4% articaine. All injections were 1.7 mL with 1: 100,000 

epinephrine. Seventy-four patients failed to achieve pulpal anesthesia after IANB 

with 4% articaine, resulting in IANB success rate of 26%. Supplemental Buccal 

Infiltration with articaine was significantly more effective than lidocaine. 

 

 Brajkovic D, Brkovic B, Milic M, Biocanin V, Krsljak E and Stojic D (2015)
19

 

conducted a study to investigate analgesic parameters and patient satisfaction after 

using 0.5% levobupivacaine (Lbup), 0.5% bupivacaine (Bup) and 2% lidocaine with 
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epinephrine 1: 80,000 (Lid + Epi) for an inferior alveolar nerve block following 

lower third molar surgery. The use of a new and long-acting local anesthetic 0.5% 

levobupivacaine is clinically relevant and effective for an inferior alveolar nerve 

block and postoperative pain control after third molar surgery. In our study Lbup and 

Bup controlled postoperative pain more efficiently after lower third molar surgery 

compared to Lid + Epi. 

 

Kung J, McDonagh M and Sedgley CM (2015)
20

 evaluated whether Articaine 

provide an advantage over Lidocaine in patients with symptomatic irreversible 

pulpitis or not. Two hundred seventy-five studies were initially identified from the 

search; 10 double-blind, randomized clinical trials met the inclusion criteria. For 

combined studies, articaine was more likely than lidocaine to achieve successful 

anesthesia (odds ratio [OR], 2.21; 95% CI, 1.41-3.47; P = .0006; I (2) = 40%). 

Maxillary infiltration subgroup analysis showed no significant difference between 

articaine and lidocaine. 

 

Mittal M, Sharma S, Kumar A, Chopra R 4 and Srivastava D (2015)
21

 The 

purpose of this study was to evaluate the efficacy of articaine compared to lidocaine 

for extraction of primary maxillary molars and assess whether palatal anesthesia 

could be achieved with buccal infiltration injection but without the need for palatal 

infiltration.  One hundred and two children requiring primary maxillary molar 

extraction were randomly selected to receive buccal infiltration using either articaine 

or lidocaine. During extraction, The Wong Baker Facial Pain Scale (FPS) was 

employed for subjective evaluation and Modified Behavior Pain Scale (MBPS) 

values, heart rate, and blood pressure were recorded for objective evaluation. 

Effectiveness of anesthesia was checked using subjective symptoms and probing 

Statistically significantly higher MBPS pain scale values were seen with lidocaine as 

compared to articaine. FPS, heart rate, and blood pressure values presented no 

statistically significant difference in the two groups. 
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Kumaresan R, Srinivasan B and Pendayala S (2015)
22

 compared the effectiveness 

of lidocaine in permanent maxillary teeth removal performed with single buccal 

infiltration versus routine buccal and palatal injection. One hundred and fifty patients 

requiring extraction of maxillary teeth were included in the study. Patients were 

randomly allotted to two groups, study and control. Patients in study group received 

a single buccal infiltration of 1.5 mL of lidocaine with epinephrine for extraction of 

maxillary teeth. Patients in control group received 1.5 mL of buccal and 0.3 mL of 

palatal infiltration of lidocaine with epinephrine for the extraction. The study 

concluded that the extraction of permanent maxillary anterior teeth and premolars is 

possible by depositing local anesthesia to the buccal vestibule of the tooth without 

palatal supplementation. 

 

Zurfluh MA, Daubländer M and van Waes HJ (2015)
23 

conducted a study to 

determine if using a solution of articaine with a reduced amount of epinephrine could 

decrease the amount of time soft tissue anesthesia lasts, and therefore decrease the 

chance of self-inflicted soft tissue damage, while still providing adequate anesthesia. 

The study involved children and adolescents who received routine dental treatment, 

and compared the effects of two different solutions: one with articaine 4% and a 

reduced amount of epinephrine), and the other with a conventional amount of 

epinephrine in terms of the duration of soft tissue anesthesia.The study concluded  

that articaine 4% solution with the reduced epinephrine concentration (1:400,000) 

was considered a safe and suitable drug for routine treatments in pediatric dentistry. 

 

Luqman U, Majeed Janjua OS, Ashfaq M, Irfan H, Mushtaq S and Bilal A 

(2015)
24

compared articaine and lignocaine for uncomplicated maxillary exodontia. 

Patients aged 20 - 60 years under simple extraction in the maxillary arch were 

included in the study.Maxillary teeth were divided into three groups; group-1 

(posterior teeth) including first, second and third molars on either side, group-2 

(middle teeth) including the premolars and group-3 (anterior teeth) including incisors 

and canines. Group-A (study group) received buccal infiltration of 4% articaine with 

1:200,000 adrenaline and Group-B (control group) received buccal and palatal 

infiltration of 2% lignocaine/HCl with 1: 100,000 adrenaline. Faces Pain Scale (FPS) 
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and a Visual Analogue Score (VAS) was used for objective and subjective 

assessment of per operative pain respectively. It was found buccal infiltration with a 

single articaine injection and lignocaine buccal and palatal infiltration were equally 

effective for maxillary exodontia. 

 

Chopra R, Marwaha M, Bansal K and Mittal M (2016)
25

 evaluation the Buccal 

Infiltration with Articaine and Inferior Alveolar Nerve Block with Lignocaine for 

Pulp Therapy in Mandibular Primary Molars. 30 patients (4-8 years) with indication 

of pulp therapy in at least two mandibular primary molars were selected. Patients 

were randomly assigned to receive nerve block with lignocaine or infiltration with 

articaine on first appointment and the other solution on second appointment. All the 

pulpotomies and pulpectomies were performed by a pediatric dentist. They 

concluded that Articaine infiltration has the potential to replace inferior alveolar 

nerve block for primary mandibular molars. 

 

Aggarwal V, Singla M, Miglani S and Kohli S (2017)
26

 did a comparative 

evaluation of anesthetic efficacy of 2% Lidocaine, 4% Articaine, and 0.5% 

Bupivacaine on Inferior Alveolar Nerve Block in Patients with Symptomatic 

Irreversible Pulpitis. 91 adult patients were randomly divided into three groups on 

the basis of the anesthetic solution used. The first group received IANB with 1.8 mL 

of 2% lidocaine with 1:200,000 epinephrine, the second group received IANB with 

4% articaine with 1:100,000 epinephrine, and the third group received IANB with 

0.5% bupivacaine with 1:200,000 epinephrine. After 15 minutes of IANB, 

conventional endodontic access preparation was started. The pain during the 

treatment was noted on a Heft-Parker visual analog scale (HP VAS). The study 

concluded that 2% lidocaine solution used for IANB had similar success rates when 

compared with 4% articaine and 0.5% bupivacaine. 

 

Tong HJ, Alzahrani FS, Sim YF, Tahmassebi JF and Duggal M (2018)
27 

evaluated the available evidence on the efficacy of lidocaine and articaine, used in 

paediatric dentistry. The available evidence indicates that the efficacy of both 
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lidocaine and articaine in routine dental procedures for children is comparable, as per 

low quality data. Patients reported similar levels of pain during treatment for both 

anesthetic types, whether administered through articaine infiltration or lidocaine IAD 

nerve blocks. However, post-treatment pain was significantly lower with articaine 

injections. Additionally, there was no noticeable difference in adverse event 

occurrence between the two anesthetic methods in pediatric patients. 

Majid OW and Ahmed AM (2018)
28

 studied the Anesthetic Efficacy of Articaine 

and Lidocaine in Equivalent Doses as Buccal and Non-Palatal Infiltration for 

Maxillary Molar Extraction. This randomized, double-blinded, placebo-controlled 

clinical trial included patients requiring extraction of 1 maxillary molar under local 

anesthesia. Patients were randomly distributed into 1 of 3 groups: group A received 

4% articaine 1.8 mL as a buccal injection and 0.2 mL as a palatal injection, group B 

received 4% articaine 1.8 mL plus normal saline 0.2 mL as a palatal injection, and 

group C received 2% lidocaine 3.6 mL plus normal saline 0.2 mL as a palatal 

injection. Pain was measured during injection, 8 minutes afterward, and during 

extraction using a visual analog scale. Although the anesthetic effects of single 

placebo-controlled buccal injections of 4% articaine and 2% lidocaine were 

comparable, the level of anesthetic adequacy was statistically less than that achieved 

by 4% articaine given by the standard technique. 

 

Ashwath B, Subramoniam S, Vijayalakshmi R, Shanmugam M, Priya BM and 

Anitha V (2018)
29

 did a randomized double-blind split-mouth study on anesthetic 

efficacy of 4% articaine and 2% lignocaine in achieving palatal anesthesia following 

a single buccal infiltration during periodontal therapy. The success rate for maxillary 

buccal infiltration to induce palatal anesthesia using articaine was 90% during 

scaling and root planing and 82.5% during AFS and for lignocaine solution was 20% 

and 15%, respectively.Finally it was observed that the efficacy of 4% articaine was 

superior to 2% lignocaine to induce palatal anesthesia following maxillary buccal 

infiltration in maxillary posterior sextants. 

 

Sandilya V, Andrade NN, Mathai PC, Aggarwal N, Sahu V and Nerurkar S 

(2019)
30

 did a Randomized Control Trial Comparing Buccal Infiltration of 4% 
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Articaine with Buccal and Palatal Infiltration of 2% Lignocaine for the Extraction of 

Maxillary Premolar Teeth. A double-blind randomized clinical trial with a split-

mouth design, where each patient (n = 100) was part of two groups, was conducted. 

Experimental Group 1: single buccal infiltration of 4% articaine with 1:100,000 

adrenaline (Septanest™ with adrenaline 1: 100,000 by Septodont). Control Group 2: 

routine buccal and palatal infiltrations of 2% lignocaine with 1:200,000 adrenaline 

(Lox™ 2% with adrenaline 1: 200,000 by Neon). The parameters studied were time 

to onset of anesthesia, pain during the extraction procedure (not during the injecting 

of the local anesthetic), and frequency of extra amount of local anesthetic 

injected.The difference was not statistically significant (P > 0.05) between the two 

groups with respect to all three parameters. This proves that a single buccal 

infiltration of articaine can be used as an alternative to lignocaine for the extraction 

of the maxillary premolar teeth in most of the cases. 

 

M M A, Khatri A, Kalra N, Tyagi R and Khandelwal D (2019)
31

 studied the pain 

perception and efficacy of local analgesia using 2% lignocaine, buffered lignocaine, 

and 4% articaine in pediatric dental procedures. 48 children aged 5-10 years, who 

received three inferior alveolar nerve block injections in three appointments 

scheduled one week apart from the next. Pain on injection was assessed using the 

Wong-Baker Faces pain scale and the sound eye motor scale (SEM). Efficacy of 

anesthesia was assessed by subjective (tingling or numbness of the lip, tongue, and 

corner of mouth) and objective signs (pain on probing). Buffered lignocaine was the 

least painful and the most efficacious anesthetic agent during the inferior alveolar 

nerve block injection in 5-10-year-old patients. 

 

Tirupathi SP and Rajasekhar S (2020)
32

 evaluated whether single buccal 

infiltration with 4% articaine induce sufficient analgesia for the extraction of primary 

molars in children. Five articles were included for this systematic review. Of the five 

studies that evaluated subjective pain during extraction, two reported no significant 

difference between the articaine and lignocaine groups, and the remaining three 

reported lower subjective pain during extraction in the articaine group. Only two 
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studies evaluated objective pain scores during extraction, and both studies reported 

lower pain scores in the articaine group. 

 

Monteiro J, Tanday A, Ashley PF, Parekh S and Alamri H (2020)
33

 did 

interventions for increasing acceptance of local anaesthetic in children and 

adolescents having dental treatment. Parallel randomised controlled trials (RCTs) of 

interventions used to increase acceptance of dental LA in children and adolescents 

under the age of 18 years.Authors did not find sufficient evidence to draw firm 

conclusions as to the best interventions to increase acceptance of LA in children due 

to variation in methodology and nature/timing of outcome measures. We recommend 

further parallel RCTs, reported in line with the CONSORT Statement. Care should 

be taken when choosing outcome measures. 

 

Chandrasekaran D, Chinnaswami R, Shanthi K, Sargunam A, Kumar S and 

Tharini S (2021)
34

 conducted a Prospective Study to Assess the Efficacy of 4% 

Articaine, 0.5% Bupivacaine and 2% Lignocaine using a Single Buccal 

Supraperiosteal Injection for Maxillary Tooth Extraction. According to the VAS and 

FPS scores, the pain on extraction between buccal infiltration of articaine and the 

routine buccal and palatal infiltration of lignocaine was statistically significant.It 

concluded that the routine use of a palatal injection for extraction of maxillary teeth 

may not be required when articaine is used as a local anesthetic solution. 

 

Liew AKC, Yeh YC, Abdullah D and Tu YK (2021)
35

 studied the anesthetic 

efficacy in vital asymptomatic teeth using different local anesthetics. Randomized 

controlled trials comparing pulpal anesthesia of various LA on vital asymptomatic 

teeth were included in this review. For maxillary buccal infiltration, articaine 4% 

with epinephrine 1:100,000 was more efficacious than lidocaine 2% with 

epinephrine 1:100,000. For mandibular buccal infiltration, articaine 4% with 

epinephrine 1:100,000 was more efficacious than various lidocaine solutions. The 

study concluded articaine 4% with epinephrine is superior when maxillary or 

mandibular infiltration is required in vital asymptomatic teeth. 
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Gholami M, Banihashemrad A, Mohammadzadeh A and Ahrari F. 

(2021)
36

checked the Efficacy of 4% Articaine Versus 2% Lidocaine in Inducing 

Palatal Anesthesia for Tooth Extraction in Different Maxillary Regions. 300 patients 

were categorized into 3 strata according to the extraction area (anterior, premolar, 

molar), and then randomly assigned to 2 groups based on the administered 

medication. The first group received buccal infiltration by 0.6 mL of 2% lidocaine, 

whereas the second group was buccally administered using 0.6 mL of 4% articaine. 

Articaine can be considered as a suitable alternative to lidocaine for eliminating 

painful palatal infiltration in the extraction of maxillary teeth. 

  

Yu J, Liu S and Zhang X (2021)
37

 evaluated whether buccal infiltration of articaine 

replace traditional inferior alveolar nerve block for the treatment of mandibular 

molars in pediatric patients. PubMed, Embase, ScienceDirect, CENTRAL, and 

Google Scholar databases were searched for randomized controlled trials (RCTs) 

comparing the two techniques in pediatric patients and reporting the success of 

anesthesia and/or pain during treatment. PRISMA guidelines were followed. Results 

suggested that buccal infiltration of articaine is a viable alternative to IANB with 

lignocaine in pediatric patients for treating mandibular molars. 

 

Grant R, Brown T, Young L and Lamont T (2021)
38  

conducted a study to 

determine the most effective method or substance for achieving pulpal anesthesia in 

irreversible pulpitis, for both the maxilla and mandible. After comparing the results 

directly, it was found that the most effective treatments for achieving pulpal 

anesthesia in the mandible with irreversible pulpitis were pre-medication with 

aceclofenac and paracetamol followed by IANB, or IANB with 2% lidocaine with 

buccal infiltration with 4% articaine, compared to the control alone. However, when 

comparing the treatments indirectly, pre-medication with ibuprofen and paracetamol 

followed by IANB was found to be the best intervention compared to the control. On 

the other hand, no significant differences were observed between the interventions in 

the maxilla. 
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Kijsamanmith K, et al.(2022)
39

 evaluated the effect of single buccal infiltration 

anesthesia of 4% articaine with either 1:100,000 or 1:200,000 epinephrine on pulpal 

blood flow and anesthesia of maxillary first molars and second premolars in humans. 

Fifteen healthy volunteers with intact maxillary first molars and second premolars 

received an infiltration of 4% articaine with either EP100 or EP200 at buccal aspect 

of maxillary first molars. The PBF, pulpal anesthesia and soft tissue anesthesia were 

assessed with a laser Doppler flowmeter (LDF), an electric pulp tester (EPT) and 

Aesthesiometer II, respectively. Single buccal infiltration to maxillary first molar 

produced PBF reduction and successful pulpal anesthesia, evaluated by EPT, in both 

first molar and second premolar. This anesthetic technique also produced high 

success of buccal tissue anesthesia, but demonstrated very low success for palatal 

tissue anesthesia. 

 

Chen S, Xiang J and Ji Y (2022)
40

 studied the efficacy of Articaine vs Lignocaine 

for infiltration anaesthesia during primary molar extractions. The electronic 

databases of PubMed, Embase, Scopus, BioMed Central, CENTRAL, and Google 

Scholar were searched up to August 2020. Randomized controlled trials on 

paediatric patients comparing the infiltration of articaine with lignocaine for 

extraction of primary molar were included. Pain of extraction and successful 

palatal/lingual anaesthesia with single buccal infiltration was evaluated. The study 

concluded that Articaine may have a better anaesthetic effect compared to lignocaine 

but the difference may not be clinically relevant. 

 

Syed GA and Mulay SA (2022)
41

 did a comparative evaluation of Anesthetic 

Efficacy of 4% Articaine and 2% Lidocaine for Buccal Infiltration in Adult Patients 

with Irreversible Pulpitis of Maxillary First Molar. Two hundred patients with 

irreversible pulpitis of the maxillary first molar were divided into four study groups 

and received only buccal infiltration of either 0.8 ml of 4% articaine or 1.6 ml of 2% 

lidocaine. Endodontic access was begun 7 min after the solution deposition. The 

success was defined as "no pain (0 mm)" or "weak/mild pain (>0 mm and ≤54 mm)" 

during access opening, and during the first file insertion till working length. The 
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efficacy of 4% articaine with 1:100,000 epinephrine has been found to be better than 

2% lidocaine with 1:80,000 epinephrine. 

 

Habib MFOM et al. (2022)
42

 evaluated the Inferior alveolar nerve block success of 

2% mepivacaine versus 4% articaine in patients with symptomatic irreversible 

pulpitis in mandibular molars. Three hundred and thirty patients with moderate-to-

severe pain in mandibular molars with SIP randomly received either 3.6 ml 2% 

mepivacaine hydrochloride with 1:100 000 adrenalin or 3.4 ml 4% articaine 

hydrochloride with 1:100 000 adrenaline (n = 165). Intraoperative pain (IOP) 

intensity was assessed during access cavity preparation and canal instrumentation 

using 11-point Numerical Rating Scale (NRS). 2% mepivacaine and 4% articaine 

demonstrate similar IANB success rates for mandibular molars with SIP. 

Intraoperative pain experience during endodontic treatment can be associated with 

preoperative pain, tooth type and age. 
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MATERIALS & METHODOLOGY 

The present study was conducted in the Department of Pediatric and Preventive 

Dentistry, Babu Banarasi Das College of Dental Sciences (BBDCODS) after 

obtaining clearance from Instituitional Ethical Committee of BBDCODS, Lucknow. 

The study included 120 patients on the basis of inclusion and exclusion criteria. 

Written informed consent was obtained from the parents' or guardians. Additionally, 

assent was also obtained from children older than seven years of age. The purpose of 

the study was to assess perception of pain, safety and efficacy of 0.5% 

Levubupivacaine ,2% Lidocaine & 4% Articaine. 

SAMPLE SIZE CALCULATION 

The minimum sample size was calculated to be 120 by using the following criteria. 

Sample size estimation was done by using G power (v3.1.9.4) 

F tests - ANOVA: Fixed effects, main effects and interactions 

Analysis: A priori: Compute required sample size  

Input: Effect size f = 0.48 

 α err prob = 0.05 

 Power (1-β err prob) = 0.95 

 Numerator df = 10 

 Number of groups = 5 

 Number of covariates = 1 

Output: Noncentrality parameter λ = 26.4960000 

 Critical F = 1.9186393 

 Denominator df = 109 

 Total sample size = 115 

 Actual power = 0.9501391 
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ELIGIBILITY CRITERIA: 

 Inclusion criteria-  

• Children of both the gender (male and female) with an age group of 5-16 

years. 

• Children requiring complex dental procedures. 

• Children categorized as ASA I and Frankl III and IV  

Exclusion criteria- 

• Children who were allergic to the local anesthetic agent to be used. 

• Presence of soft tissue infection near the proposed injection (infiltration) site 

were    excluded from the study. 

• Children/Guardian who were not willing to give informed consent or assent. 

 

MATERIALS USED-   

• Diagnostic instruments- Mouth mirror, Probe, Tweezers 

• Cotton 

• Conventional syringe with needle (27 gauge) 

• Local anesthetic agent: 

 Levobupivacaine 0.5% (Levo-anawin, Neon laboratories., INDIA) 

 Lidocaine Hydrochloride 2% with epinephrine  

 Articaine Hydrochloride 4% with epinephrine (Septanest, Septodont., 

FRANCE) 

• Stop watch 

•           Gloves 
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STUDY DESIGN 

 The present in-vivo study was carried out in children of both the genders with 

age group of 5-16 years, requiring complex dental procedures (pulp therapy, 

extraction and surgical procedures),  

 Children included were categorized as ASA I (American Society of 

Anesthesiology) and Frankl III and IV (Behaviour Rating Scale). 

 The subjects were randomly divided into three treatment groups, Group I, 

Group II and Group III. 

 Patients in Group I received 0.8mL of 0.5% Levobupivacaine infiltration, in 

Group II received 0.8mL of 2% Lidocaine with 1:100000 epinephrine and 

Group III received 0.8 ml of 4% Articaine with 1:10000 epinephrine. 

 The study is a single blind study in which the evaluator is blinded to avoid 

bias. 

 

 

 

 

 

 

 

 

 

 

METHODOLOGY 

  The study included 120 children aged 5 to 16 of both the genders, who 

required complex dental treatments like pulp therapy, extraction or surgical 

procedures, and were classified as ASA I and Frankl III and IV. The 

procedure of the treatment was thoroughly communicated to the patients and 

their guardians. Written informed consent was sought from parents/ 

Guardian. Children below the age of seven also gave their assent. 

 The evaluation process was single-blind in order to prevent any bias. 

TOTAL SUBJECTS-120 

Group I=0.8mL of 0.5% 

Levobupivacaine 

Group II=0.8mL of 2% 

Lidocaine 

Group III=0.8mL 

of 4% Articaine 

 INFILTRATION 
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 The infiltration procedure was carried out in patients undergoing pulp 

therapy, extraction and surgical procedures, with a supplemental nerve block 

if required. 

 The subjects were asked to rate the pain score immediately after infiltration 

i.e the pain experienced during infiltration with 2% lidocaine, 4% articaine 

and 0.5% levobupivacaine as discussed by Wong-Baker Pain rating scale. 

 Anesthetic safety was assessed by the incidence of adverse effects such as 

dizziness, vomiting, bleeding and trismus after the procedure. 

  Anesthetic efficacy was assessed on the basis of pain rating scores rated by 

the subjects during intra-operative treatment procedure. 

 

 

 

SCORING 

 

The Wong–Baker Faces Pain Rating Scale is a pain scale that was developed 

by Donna Wong and Connie Baker. The scale shows a series of faces ranging 

from a happy face at 0, or "no hurt" to a crying face at 10. The Wong-Baker 

Pain Scale has six faces. The first face signifies "no hurt" and has a pain 

value of 0. The second face indicates that it "hurts a little bit" and has a pain 

score of 2. The third face signifies "hurts a little more" and corresponds to a 

pain level of 4. The fourth face signifies "hurts even more," with a pain level 

of 6. The sixth face, which represents a pain score of 10, denotes "hurts 

worst," while the fifth face represents an 8 and says "hurts a lot." 

 

The above Pain Rating Scale is for children but can also be used for older age 

group between 6 and 15 years. 



 

 

 

 

 

 

 

 

 

 

 

Figure no. 1: 0.5%LEVOBUPIVACAINE 

 

 

 

 

 

 

 

 

Figure no. 2: 2% LIDOCAINE 

 

 

 

 

 

 

 

Figure no. 3: 4% ARTICAINE 

 

 

LOCAL ANESTHETIC AGENTS 

Plate-I 



  

 

 

 

 

 

 

 

Figure no. 4: INFILTRATION WITH  0.5% LEVOBUPIVACAINE 

 

 

 

 

 

 

 

 

 

 

Figure no. 5: INFILTRATION WITH 2% LIDOCAINE 

 

 

 

 

 

 

 

 

 

Figure no. 6:  INFILTRATION WITH 4% ARTICAINE 

 

ADMINISTRATION OF LOCAL ANESTHETIC AGENTS 

Plate-II 
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RESULTS & OBSERVATIONS 

Data was entered into Microsoft Excel spreadsheet and was checked for any 

discrepancies. Summarized data was presented using Tables and Graphs. The data 

was analysed by SPSS (21.0 version). Shapiro Wilk test was used to check which all 

variables were following normal distribution. Data was normally distributed 

therefore; bivariate analyses were performed using the parametric tests i.e One-way 

ANOVA followed by post hoc tukey’s test. Chi sqaure test was used for categorical 

variables.  Level of statistical significance was set at p-value less than 0.05 

  

Table 1: Intergroup comparison of mean age   

 

 

 

 

  

 

Groups 

N=120 

subjects 

Mean 

age 

Std. 

Deviation 

Std. 

Error 

95% Confidence 

Interval for Mean 

Minimum 

age 

Maximum 

Age 

Lower 

Bound 

Upper 

Bound 

Group 

I 

40 8.40 2.540 .402 7.59 9.21 5 16 

Group 

II 

40 9.2 3.364 .532 8.24 10.39 5 16 

Group 

III 

40 9.25 2.436 .385 8.47 10.03 5 15 

Total 120 8.99 2.818 .257 8.48 9.50 5 16 

P value         0.272 



Results & Observations 

 

26 

 

Graph 1: Intergroup comparison of mean age  

 

  

 

Table1 and Graph 1 depicts intergroup comparison of mean ages. Group I, Group II and 

Group III consisted of 40 subjects each. In Group I and Group II, the minimum age of 

patient was 5 years and the maximum age was 16 years with a mean age of 8.40 and 9.2 

respectively. In Group III minimum age was 5 years and maximum age was 15 years with a 

mean age of 9.25. No significant difference was seen in the mean ages of subjects included 

in the present study. (p= 0.272). 
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Table 2: Gender-wise distribution of study subjects among the three study 

groups 

 

 

Graph 2: Gender-wise distribution of study subjects among the three study 

groups 

 

 

 

Table 2 and Graph 2 shows Gender-wise distribution of study subjects. In Group I out of 

40 subjects, 19(47.5%) were females and 21(52.5%) were male. In Group II ,15(37.5%) 

were females and 25(62.5%) were males out of 40 subjects and in Group III 24(60%) were 

females and 16(40%) were males. No significant difference was seen in distribution of males 

and females when compared among 3 study groups. (p= 0.131). 

Study Groups Gender Total 

Female Male 

 Group I (0.8mL of 0.5% 

levobupivacaine.) 

N 19 21 40 

% 47.5% 52.5% 100.0% 

Group II (0.8mL of 

2% lidocaine) 

N 15 25 40 

% 37.5% 62.5% 100.0% 

Group III (0.8mL of 

4% articaine) 

N 24 16 40 

% 60.0% 40.0% 100.0% 

Total N 58 62 120 

% 48.3% 51.7% 100.0% 

P value     0.131 
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Table 3: Intergroup comparison of Mean pain score during administration of 

anaesthetic agents (WONG-BAKERS SCALE) 

 

  

Study 

Groups 

N=120 

subjec

ts 

Mea

n 

Std. 

Deviatio

n 

Std. 

Erro

r 

95% 

Confidence 

Interval for 

Mean 

Minimu

m Pain 

score 

Maximu

m Pain 

score 

Lowe

r 

Boun

d 

Uppe

r 

Boun

d 

Group I 

(0.8mL of 0.5% 

levobupivacain

e.) 

40 1.80 1.418 .224 1.35 2.25 0 4 

Group II 

(0.8mL of 

2% 

lidocaine) 

40 2.20 1.418 .224 1.75 2.65 0 4 

Group III 

(0.8mL of 

4% 

articaine) 

40 2.00 1.657 .262 1.32 2.38 0 6 

Total 120 1.95 1.500 .137 1.68 2.22 0 6 

P value  0.001* 

Post hoc  2>3>1 
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Graph 3: Intergroup comparison of Mean pain score during administration of 

anaesthetic agents (WONG-BAKERS SCALE) 

 

 

 

Table 3 and Graph 3 describes intergroup comparison of pain scores during administration 

of anesthetic agent. In Group I, minimum pain score of 0 and a maximum of 4 was recorded 

with a mean pain score of 1.80. In Group II, minimum pain score was 0 and a maximum of 4 

with a mean pain score of 2.20. While in Group III, minimum pain score was 0 and a 

maximum score of 6 was recorded with a mean pain score of 2.00. Post hoc values showed 

that mean pain score was found to be more in Group II subjects followed by Group III and 

Group I subjects. Statistically significant difference in mean values of pain score was 

observed using Wong Bakers Scale among subjects of three study groups (p˃0.05).  
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Table 4: Intergroup comparison of safety of local anaesthetic agents. 

 

 Study groups 

Variables 

Total 
No post op 

complication  
Dizziness  Vomiting  Bleeding  Trismus  

  

Group I (0.8mL of 

0.5% 

levobupivacaine.) 

N 37 0 0 2 1 40 

% 92.50% 0.00% 0.00% 5.00% 2.50% 100.00% 

Group II (0.8mL 

of 2% 

lidocaine) 

N 30 1 1 5 3 40 

% 75.00% 2.50% 2.50% 12.50% 7.50% 100.00% 

Group III (0.8mL 

of 4% 

articaine) 

N 30 1 2 3 4 40 

% 75.00% 2.50% 5.00% 7.50% 10.00% 100.00% 

Total 

N 97 2 3 10 8 120 

% 80.80% 1.70% 2.50% 8.30% 6.70% 100.00% 

P value              0.519 
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Graph 4: Intergroup comparison of safety of local anaesthetic agents. 

 

 

Table and Graph 4 shows intergroup comparison of safety of local anaesthetic agents. 37 

(92.5%) of the 40 patients in Group I had no post-operative problems. Two of the 

individuals had bleeding, and one experienced trismus. Out of 40 patients in Group II, 30 (or 

75%) did not exhibit any post-operative symptoms, whereas 1 subject had dizziness, 1 

subject had vomiting, 5 subjects had bleeding and 3 subjects had trismus. In Group III, 30 

patients (or 75%), out of 40 patients did not have any post-operative side effects, whereas 1 

subject had dizziness, 2 subjects had vomiting, 3 subjects had bleeding, and 4 subjects had 

trismus. 

According to the results, it can be concluded that levobupivacaine outperformed lidocaine 

and articaine in terms of safety of local anaesthetic agents. 

No significant difference was observed in the post op complications observed in three 

study groups as p>0.05.  
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Table 5.1: Intergroup comparison of efficacy of anaesthetic agents while performing extraction 

(WONG-BAKERS SCALE) 

 

 

Study groups 

N=87 

subje

cts 

Mea

n 

Pain 

Score 

Std. 

Deviatio

n 

Std. 

Erro

r 

95% 

Confidence 

Interval for 

Mean 

Minimu

m 

Pain 

score 

Maximu

m 

Pain 

score 

Lowe

r 

Boun

d 

Uppe

r 

Boun

d 

Group I (0.8mL 

of 0.5% 

levobupivacaine.) 

31 1.935

5 

1.31493 .2361

7 

1.453

2 

2.417

8 

.00 4.00 

Group II 

(0.8mL of 2% 

lidocaine) 

27 2.074

1 

1.51723 .2919

9 

1.473

9 

2.674

3 

.00 4.00 

Group III 

(0.8mL of 4% 

articaine) 

29 1.655

2 

1.69613 .3149

6 

1.010

0 

2.300

3 

.00 4.00 

Total 87 1.885

1 

1.50523 .1613

8 

1.564

3 

2.205

9 

.00 4.00 

P VALUE  0.572 
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Graph 5.1: Intergroup comparison of efficacy of test agents while performing extraction 

(WONG-BAKERS SCALE) 

 

 

 

 

Table5.1 and Graph 5.1 depicts intergroup comparison of Mean pain scores while 

performing extraction. Out of total 87 subjects who underwent extraction; total of 31 

subjects had a minimum pain score of 0 and a maximum pain score of 4 with a mean of 

1.9355 was recorded in Group I. In Group II, 27 subjects were with a minimum pain score of 

0 and a maximum pain score of 4 with a mean pain score value of 2.0741. Group III 

consisted of 29 subjects with a minimum pain score of 0 and a maximum score of 4 with a 

mean pain score of 1.6552. No significant difference was seen in the efficacy of test agents 

while performing extraction (p= 0.572). 

 In Group I (Levobupivacaine) out of 31 subjects, 9 subjects had a pain score of 4, 8 subjects 

had a pain score of 2, and 12 subjects had a pain score of 0 according to Wong Baker’s pain 

rating scale. 

In Group II (Lidocaine) out of 27 subjects, 7 subjects had a pain score of 4, 18 subjects had a 

pain score of 2 and 6 subjects had a pain score of 0 according to Wong Baker’s pain rating 

scale. 

In Group III (Articaine) out of 29 subjects, 8 subjects had a pain score of 4, 14 subjects had a 

pain score of 2 and 5 subjects had a pain score of 0 according to Wong Baker’s pain rating 

scale. 
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TABLE 5.2: Intergroup comparison of efficacy of anaesthetic agents while performing 

vital pulp therapy (WONGBAKERSCALE) 

 

 

Study 

groups 

N=2

9 

subj

ects 

Mea

n 

Std. 

Deviation 

Std. 

Error 

95% Confidence 

Interval for Mean 

Minimu

m pain 

score 

Maximu

m pain 

score Lower 

Bound 

Upper 

Bound 

Group I 

(0.8mL of 

0.5% 

levobupivac

aine.) 

8 1.75

00 

1.66905 0.590

10 

.3546 3.1454 0.00 4.00 

Group II 

(0.8mL of 

2% 

lidocaine) 

11 2.54

55 

1.29334 0.389

96 

1.6766 3.4143 0.00 4.00 

Group III 

(0.8mL of 

4% 

articaine) 

10 2.20

00 

1.75119 0.553

77 

0.9473 3.4527 0.00 6.00 

Total 29 2.20

69 

1.54410 0.286

73 

1.6196 2.7942 0.00 6.00 

P VALUE  0.558 
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Graph 5.2: Intergroup comparison of efficacy of anaesthetic agents while performing 

vital pulp therapy (WONG-BAKERS SCALE) 

  

 

 

Table 5.2 and Graph 5.2 depicts intergroup comparison of Mean pain scores while 

performing pulp therapy. Out of 29 subjects who underwent pulp therapy, a total of 8 

subjects with a minimum pain score of 0 and a maximum pain score of 4 with a mean of 

1.7500 was recorded in Group I. In Group II  11 subjects had minimum pain score of 0 and a 

maximum pain score of 4 with a mean pain score of 2.5455 and in Group III,10 subjects 

were with a minimum score of 0 and a maximum score of 6 with a mean pain score of 

2.2000. No significant difference was seen in the efficacy of test agents while performing 

extraction (p˃0.05).  

In Group I out of 8 subjects 2 subjects had a pain score of 4, 3 subjects had a pain score of 2 

and 3 subjects had a pain score of 0 according to Wong Baker’s pain rating scale. 

In Group II out of 11 subjects 4 subjects had a pain score of 4, 5 subjects had a pain score of 

2 and 2 subjects had a pain score of 0 according to Wong Baker’s pain rating scale. 

In Group III out of 10 subjects 1 subject had a pain score of 6, 7 subjects had a pain score of 

2 and 2 subjects had a pain score of 0 according to Wong Baker’s pain rating scale. 
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TABLE 5.3: Intergroup comparison of efficacy of anaesthetic agents while performing 

surgical procedure (WONGBAKERSCALE) 

 

 

Study groups 

N=4 

subjec

ts 

Mea

n 

Std. 

Deviatio

n 

Std. 

Error 

95% 

Confidence 

Interval for 

Mean 

Minimu

m pain 

score 

Maximu

m pain 

score 

Lowe

r 

Boun

d 

Uppe

r 

Boun

d 

Group I 

(0.8mL of 

0.5% 

levobupivacain

e.) 

1 0.000

0 

. . . . 0.00 0.00 

Group II 

(0.8mL of 

2% 

lidocaine) 

2 2.000

0 

0.00000 0.0000

0 

2.000

0 

2.000

0 

2.00 2.00 

Group III 

(0.8mL of 

4% 

articaine) 

1 2.000

0 

. . . . 2.00 2.00 

Total 4 1.500

0 

1.00000 0.5000

0 

0.091

2 

3.091

2 

0.00 2.00 

P VALUE  - 
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Graph 5.3: Intergroup comparison of efficacy of anaesthetic agents while performing 

surgical procedure (WONG-BAKERS SCALE) 

 

Table 5.3 and Graph 5.3 depicts intergroup comparison of Mean pain scores while 

performing surgical procedures. Out of 4 subjects who underwent surgical procedures, a 

total of 1 subject with a minimum pain score of 0.00 and a maximum pain score of 0.00 with 

a mean of 0.0000 was recorded in Group I. In Group II  2 subjects had minimum pain score 

of 2.00 and a maximum pain score of 2.00 with a mean pain score of 2.0000 and in Group 

III,1 subject was with a minimum score of 2.00 and a maximum score of 2.00 with a mean 

pain score of 2.00. No significant difference was seen in the efficacy of test agents while 

performing surgical procedures (p˃0.05).  

In Group I, 1 subject had a pain score of 2 according to Wong Baker’s pain rating scale. 

In Group II, 1 subject had a pain score of 2 and another subject had a pain score of 0 

according to Wong Baker’s pain rating scale. 

In Group III, 1 subject had a pain score of 2 according to Wong Baker’s pain rating scale. 
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DISCUSSION 

The present in-vivo randomized control trial study was conducted to compare pain 

perception & anesthetic efficacy of 0.5% levobupivacaine, 2% lidocaine & 4% 

articaine in pediatric dental patients, in the Department of Pediatric and Preventive 

Dentistry, BBDCODS, BBDU, Lucknow. 

International Association for the Study of Pain (IASP)
1
 stated that pain is "an 

unpleasant sensory and emotional experience connected with existing or potential 

tissue damage or defined in terms of such damage". It is one of the main reasons why 

pediatric patients seek dental care, particularly in the case of an emergency. The 

safest way to ensure pain-free therapy is through local anaesthesia. 

According to American Academy of Pediatric dentistry AAPD (2020)
43

 “Local 

anesthesia is the temporary loss of sensation including pain in one part of the body 

produced by a topically-applied or injected agent without depressing the level of 

consciousness”. Effects like analgesia (loss of pain sensation) and paralysis (loss of 

muscular strength) can be induced when it is applied on specific nerve pathways 

(nerve block). It lowers the pain and discomfort associated with surgical and dental 

treatments for patients.  

The first known LA agent, Procaine, an amino ester, was created from the 

application of cocaine in 1884, which first became popular. Lidocaine and 

Mepivacaine were two of the amide LA agents that were first introduced in the 

1940s to 1950s. These were thought to be superior LA agents than Procaine because 

they were more powerful and had less allergic responses. Thereafter, Lidocaine 

became the new "gold standard". Lidocaine, also known as lignocaine and sold under 

the trade name Xylocaine, is an amino amide type local anaesthetic
65

. According to 

Gordh T et al. (2010)
44

, Lidocaine normally starts functioning within few minutes 

when used for local anaesthesia or in nerve blocks, and it lasts for 30 minutes to 

three hours. Because of its low toxicity and higher effectiveness, lignocaine is still 

the preferred anaesthetic agent in dentistry. Thus, lignocaine was included in the 

study as a means of comparison. 

Bupivacaine, a local anaesthetic agent that is more soluble in lipids and attaches to 

protein more readily than lignocaine. It accumulates in nerve membranes in a 
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relatively high concentration and stays bound for a longer period of time than 

lignocaine
66

. This results in a longer duration of action than lignocaine. Bupivacaine 

provides effective post-operative pain control and lasts better than any other 

regularly used anesthetic agents after the surgical procedures. Despite the fact that 

bupivacaine is often well tolerated, there have been sporadic instances of significant 

cardiovascular and nervous system side effects, including some fatalities, following 

an unintentional intravascular injection during obstetric analgesia and intravenous 

regional anaesthesia
59

. 

Levobupivacaine, the S-enantiomer of bupivacaine, is a brand-new anaesthetic agent 

with an improved safety profile compared to racemic bupivacaine and comparable 

effectiveness
58

. Additionally, it has been hypothesised that the clinical parameters of 

regional anaesthesia produced with 0.5% levobupivacaine may be comparable to or 

even superior to those produced with an equivalent dose of bupivacaine based on 

comparative clinical studies evaluating levobupivacaine (LBUP) for peripheral nerve 

blocks. According to Aronson J et al. (2016)
45

, studies on animals and human 

volunteers, levobupivacaine showed to have benefits in terms of cardiotoxicity and 

CNS toxicity. Because of its less CNS and CVS toxicity 0.5% Levobupivacaine was 

included in this present study. 

Articaine was introduced to the market in 1969 and is considered a "hybrid" amide 

due to its combination of an ester-group thiophene ring
57

. This thiophene ring 

enhances the potency and lipid solubility of the substance, allowing it to penetrate 

through the myelin sheath and cortical bone more effectively. In a study by Joshi et 

al. (2020)
46

, Articaine was used for buccal infiltration and the results suggested that 

it is more effective in providing pulpal analgesia than Lignocaine as a buccal 

infiltration. Based on the effectiveness of Articaine used for buccal infiltration in 

providing analgesia for complex dental procedures on adults, Articaine was used in 

the present study for pediatric patients. 

Anesthetic efficacy can be determined when a complex procedure is performed 

without any pain and discomfort. Patient’s pain complaints are subjective reports of 

an immeasurable stimulus.  

There are few reported literatures about the pain perception, safety and efficacy of 

0.5% Levobupivacaine and the mixed findings on the pain perception, safety and 
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efficacy on 2% Lidocaine with 1:100000 epinephrine and 4% Articaine with 

1:100000 in pediatric age groups, this led to formulate the present study to compare 

anaesthetic efficacy of 0.5% levobupivacaine, 2% lidocaine & 4% articaine for 

complex dental procedures in children. 

In the present study, evaluation of pain was done by Wong-Bakers pain rating scale 

(WBFPS). The Wong–Baker Faces Pain Rating Scale is a pain scale that was 

developed by Donna Wong and Connie Baker
47

. The scale shows a series of faces 

ranging from a happy face at 0, or "no hurt" to a crying face at 10. The Wong-Baker 

Pain Scale has six faces. Research by Donna Wong and Connie Baker identified 

that children had difficulty rating their pain with numbers yet responded well to 

facial expressions. Consequently, they developed the scale to help children better 

communicate their pain. Though , the assessment of pain can be done by the other 

pain rating scales like, Visual Analog Scale, the numeric rating scale, the graphic 

rating scale, and the Color Analog Scale, but the Faces pain rating scale is the scale 

with the largest support for its validity as discussed by the studies of Malviya S et 

al. (2009)
48

 and Walker B et al. (2019)
49 

conducted a study where they compared 

various pain rating scales and concluded that, Wong-Baker scale was preferred by 

children over the numeric rating scale, the graphic rating scale, the Pieces of Hurt 

tool, and the Color Analog Scale . The Wong Baker Faces Pain Scale has been 

extensively studied and its reliability and validity confirmed in children aged 3 to 18 

years. Khatri A et al. (2012)
50

 stated that Wong-Baker faces pain rating scale 

(WBFPS) was found to be more sensitive as compared to visual analogue scale 

(VAS). This Pain Rating Scale is used for children but can also be used for older age 

group between 6 and 15 years. This led to the inclusion of Wong Baker’s pain rating 

scale in the present study for pain perception. 

Infiltrations are more pleasant for the patient and the operator, easier to do, and 

prevent lingual numbness and potential nerve injury. They also do not need 

perforating the cortical bone. Hence Infiltrations can therefore be advantageous over 

nerve block if used to produce anaesthesia for complex dental procedures. 

 In the present study, subjects were in the age range of 5-16 with mean age of 8.40 in 

group I and 9.20 in Group II, while in Group III the mean age of the subjects was 

9.25 (Table 1 and Graph 1). Out of 40 subjects in each group i.e. I &II, males were 
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more as compared to females (21 males and 19 females in Group I), (25 males & 15 

females). Group III had more number of females than males (24 females &16 

males). The present study had a total sample size of 120 and there was no significant 

gender difference in this study (Table 2 and Graph 2). The study done by 

Erfanparast L et al. (2020)
51

 which included the sample size of 48 children, aged 4 

to 6, of both genders, with a mean age of 3.5 years showed no statistically significant 

difference in t which is in accordance to the result of the present study. 

Results of the present study (Table 3 and Graph 3) reveals that, during 

administration of anesthetic agents, all the studied agents showed minimum score of 

0 and a maximum score of 6. Pain perception was seen least in 0.5% 

Levobupivacaine (1.80) followed by 4% Articaine (2.00), 2% Lidocaine showed 

maximum value of pain (2.20). Result observed suggests that there was a statistical 

significant difference in perception of pain during administration of the anaesthetic 

agents. The findings of the present study are in accordance to a study by 

Tirumalasetty S.S.M (2021)
53

 where the pain perception of 0.5% Bupivacaine and 

2% lidocaine in periodontal surgery was compared and found that 0.5% Bupivacaine 

was less painful than 2% Lidocaine
53

. In contrast to the findings of the present study, 

Afsal M.M et al. in 2019, found that buffered lignocaine caused less pain compared 

to 4% articaine when administered as inferior alveolar nerve block (IANB) in 

children between the ages of 5 and 10.
52

. 

In the present study, safety parameters were assessed in terms of dizziness, vomiting, 

bleeding and trismus (Table 4 and Graph 4). The incidence of bleeding was the 

highest followed by Trismus, Vomiting and Dizziness. These findings are in contrast 

to the findings of J.K. Aronson (2016)
54 

where they compared safety between 

lidocaine and articaine and concluded that they both had a similar incidence of 

adverse effects. These effects included headache, paresthesia/hyperesthesia after 

injection, infection, and rash, and there was also one reported case of mouth 

ulceration. Another study conducted by Doc.Y et al. (2006)
55

 concluded that there 

were no significant harmful effects such as bleeding, swelling, pain, jaw stiffness, 

headache, nausea, or dizziness associated with the use of articaine or prilocaine 

injections. The only adverse effect that was attributed to articaine was two instances 

of accidental lip numbness in patients. These findings were in accordance to the 
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findings of the present study. M.F Stanley et al (2000)
56

 stated that in the lidocaine 

group the most common minor adverse event was post-procedural pain. 

The present study revealed that there were differences in the effectiveness of the test 

agents used during extraction, pulp therapy and surgical procedures, but it was not 

statistically significant. Articaine was found to be the most effective anesthetic for 

extraction followed by Levobupivacaine and Lidocaine (Table 5.1 and Graph 5.1). 

During pulp therapy, Levobupivacaine was determined to be the most effective 

anesthetic agent than Articaine and Lidocaine (Table 5.2). For surgical procedures, 

again Levobupivacaine proved to be the most potent anesthetic agent than the other 

two local anaesthetics. (Table 5.3).The present findings are in concordance with the  

study conducted by Rood J et al (2002)
61

 where they compared the efficacy of 

0.75% levobupivacaine (without vasoconstrictor) with 2% lignocaine (with 

adrenaline 1:80,000) and with placebo for postoperative pain relief in 93 patients 

having day surgery under general anaesthesia for the removal of impacted 

mandibular third molars and concluded that  levobupivacaine had lower visual 

analogue pain scores (VAS) and seems to be a suitable alternative local anaesthetic 

to lignocaine with adrenaline for pain control after oral operations. Findings of the 

present study i.e Articaine is more effective than Lidocaine is supported by the 

systematic review 'conducted by Kammerer et al. (2014)
62

 and Fan et al. (2014)
63

, 

where they stated that articaine infiltration was 2.44 times more likely to produce 

successful pulpal anaesthesia than lidocaine nerve block.  

The current study evaluated that only one patient out of 40 patients, who received 

Articaine for pulp therapy needed to adjunct with a supplementary nerve block for 

the completion of the procedure. The reason for need of supplementary nerve block 

may may be attributed due to the variations in the location of foramina and precision 

of injection etc. The same reasoning was explained by the study conducted by 

Meechan et al (2005)
64

, where they stated that local anaesthetic may not always be 

effective due to ineffective operator skill, variances in the location of the foramina, 

accessory innervations, precision of the injection, and variations in the course of the 

inferior alveolar nerve when given as a posterior superior alveolar nerve block 

without any palatal injections.  
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Anxiety management in pediatric dental treatment is crucial since it is frequently 

linked to the induction of pain and worsens pain perception. As a result, people feel 

more pain, and that suffering lasts longer and is remembered more vividly. 

When the treatment can be completed painlessly, anaesthesia is considered effective. 

It is important to minimize or avoid pain during dental treatment for adults and 

children. Safe and effective local anesthetic agents can be used to prevent the 

sensation of pain during dental procedures, which can help establish trust and a 

positive relationship between the patient and dentist.This can also help to reduce 

anxiety and fear in patients and promote a positive outlook toward dental care.  

The uniqueness of this study lies in the fact that it is one of the few in- vivo study 

performed to evaluate the anaesthetic efficacy and pain perception of Lidocaine, 

Articaine and Levobupivacaine together in pediatric dental patients. 

Statistical analysis of the data obtained from the present study suggests that 

Levobupivacaine was found to be significantly more effective, safe and less painful 

when compared to Articaine and Lidocaine during anaesthetic solution 

administration. 
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CONCLUSIONS 

 

The present in-vivo study made an attempt to determine the pain perception & 

anesthetic efficacy of 0.5% Levobupivacaine, 2% Lidocaine & 4% Articaine in 

pediatric dental patients. The findings of the study and the analysis of the observations 

lead to the following conclusions: 

1) Pain associated during administration of anesthetic agents was minimum with 0.5% 

Levobupivacaine followed by 4% Articaine and maximum with 2% Lidocaine. 

2) 0.5% Levobupivacaine showed fewer side effects than 4% Articaine and 2% 

Lidocaine. No major adverse effects were seen with any of the agents. 

3) All three agents provided effective anesthesia for routine dental invasive 

procedures. The anesthetic efficacy of 0.5% Levobupivacaine was comparatively 

higher than 4% Articaine and 2% Lidocaine. 

4) From the results of present study, it can be concluded that 0.5% Levobupivacaine is 

a safer and more efficacious alternative to 4% Articaine and 2% Lidocaine for painful 

dental procedures in fearful and anxious pediatric patients.  
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ANNEXURE III 
 

Babu Banarasi Das College of Dental Sciences 

(Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 (INDIA) 

PARTICIPANT INFORMATION DOCUMENT 

 

1. Study Title 

A comparative evaluationof 0.5% levobupivacaine, 2%lidocaine & 4% articaine as 

local anesthetic agents in pediatric dental patients. 

2. Invitation Paragraph 

You are being invited to take part in a research study. Before you decide it is important 

for you to understand why the study is being done and what it will involve. Please take 

time to read the following information carefully and discuss it with friends, relatives 

and your treating physician/family doctor if you wish. Ask us for any clarifications or 

further information. Whether or not you wish to take part is your decision. 

3. What is the purpose of the study? 

This study aims to compare pain perception & anesthetic efficacy of 0.5% 

levobupivacaine, 2% lidocaine & 4% articaine in pediatric dental patients. 

4. Why have I been chosen? 

You have been chosen for this study as you are fulfilling the required criteria for this 

study.  

5. Do I have to take part? 

Your participation in the research is entirely voluntary. If you do, you will be given 

this information sheet to keep and will be asked to sign a consent form. During the 

study you are still free to withdraw at any time and without giving a reason. 
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6. What will happen to me if I take part? 

The participant will be benefited as the required dental treatment will be carried out 

once the local anaesthesia is effective. This will also help the patients to get the 

treatment done without pain, fear and anxiety. 

7. What do I have to do? 

This study requires treatment to be carried out only after the parent has given consent, 

and assent from the patient for the administration of local anaesthesia. Children of 

both the gender (male and female) with an age group of 5-16 years, requiring dental 

treatment categorized as ASA I and Frankl III and IV will be included in the study. 

8. What is the procedure that is being tested? 

The study will be carried out to evaluate and compare pain perception & anesthetic 

efficacy of 0.5% levobupivacaine, 2% lidocaine & 4% articaine in pediatric dental 

patients. Patient selection will be done on basis of Frankl’s Behaviour Rating scale 

and ASA I status. 

9. What are the interventions for the study? 

Dental procedures requiring administration of local anaesthesia. 

10. What are the side effects of taking part? 

Although there are no reports of serious side effects of the procedure, but the 

participant may have minimum side effects of the drugs like nausea or post-operative 

vomiting. If anything happens during the procedure we have skilled personnel and 

specialized equipments to manage any emergency. 

If the participant suffers any other symptom post operatively, the guardian should  

immediately talk to the doctor. 

11. What are the possible disadvantages and risks of taking part? 

 There are no disadvantages of taking part in this study, there can be minimum side 

effects of the drug. 
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12. What are the possible benefits of taking part? 

The participant will be benefited as the required dental treatment will be carried out 

once the local anaesthesia is effective.This will also help the patients to get the 

treatment done without pain, fear and anxiety. 

13. What if new information becomes available? 

If additional information becomes available during the course of the research you 

will be told about these and you are free to discuss it with your researcher, your 

researcher will tell you whether you want to continue in the study. If you decide to 

withdraw, your researcher will make arrangements for your withdrawal. If you 

decide to continue in the study, you may be asked to sign an updated consent form. 

14. What happens when the research study stops? 

Nothing will happen to the participants. 

15. What if something goes wrong? 

The problems/complaint will be handled by the HOD or the IRC.If something serious 

happens the institute will take care of the problems. 

16. Will my taking part in this study be kept confidential? 

Yes it will be kept confidential. 

17. What will happen to the results of the research study? 

The results of the study will be used to compare the pain perception and anaesthetic 

efficacy of 0.5% levobupivacaine, 2% lidocaine & 4% articaine in pediatric dental 

patients. Your identity will be kept confidential in case of any report/publications.  

18. Who is organizing the research? 

The research is been done in the DEPARTMENT OF PEDIATRIC AND 

PREVENTIVE DENTISTRY, BBDCODS. The research is self -funded. The 

participants will have to pay for procedural charges as given by the institution. 
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19. Will the results of the study be made available after study is over? 

Yes 

20. Who has reviewed the study? 

The HOD and the members of IRC/ IEC of the institution has reviewed and approved 

the study. 

21. Contact for further information 

Dr. Raunaq pradeep sahu 

Department of Pediatric and Preventive Dentistry 

 Babu Banarasi College of Dental Sciences. 

Lucknow-227105 

Mob- 7869830026 

Dr. LaxmiBala 

Member Secretary of Ethics Committee of the institution, 

Babu Banarasi College of Dental Sciences. 

Lucknow 

bbdcods.iec@gmail.com 

 

THANK YOU FOR TAKING OUT YOUR PRECIOUS TIME FOR READING THE 

DOCUMENTS AND PARTICIPATING IN THE STUDY. 

Signature of PI………………………………  

Name…………………………………………. 

Date………………………………………….. 
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फाफफूनायसीदासकॉरेजऑपडेंटरसाइॊसेज 

(फाफफूनायसीदासविश्िविद्मारम) 

फीफीडीससटी, पैजाफादयोड, रखनऊ - 227105 (बायत) 

प्रततबागी के सरए सूचना ऩत्र 

  

1. अध्ममनशीर्षक 

फार चिकित्सा दॊत योचिमों  भें  स्थानीम  सॊवेदनाहायी  एजेंटों िे  रूऩ भें 0.5%  रेवोफपुऩवािेन , 2% 

लरडोिेन  औय 4%  आर्टििाइन  िा  तरुनात्भि  भलूमाॊिन। 

2. तनभॊत्रण अनचु्छेद 

आऩिो एि शोध अध्ममन भें बाि रेने िे लरए आभॊत्रित किमा जा यहा है। ननर्िम रेने से 
ऩहर ेआऩिे लरए मह सभझना भहत्वऩरू्ि है कि अध्ममन क्मों किमा जा यहा है औय इसभें 
क्मा शालभर होिा। िृऩमा ननम्नलरखित जानिायी िो ध्मान से ऩढ़ने िे लरए सभम ननिारें 
औय मर्द आऩ िाहें तो दोस्तों, रयश्तदेायों औय अऩने इराज ियने वारे चिकित्सि/ऩारयवारयि 

चिकित्सि िे साथ इस ऩय ििाि ियें। किसी बी स्ऩष्टीियर् मा अचधि जानिायी िे लरए 
हभसे ऩछूें । आऩ बाि रेना िाहत ेहैं मा नहीॊ, मह आऩिा ननर्िम है। 

3. अध्ममन का उद्देश्म क्मा है? 

इस अध्ममन िा उद्देश्म फार चिकित्सा दॊत योचिमों भें 0.5% रेवोफपुऩवािेन, 2% लरडोिेन 
औय 4% आर्टििाइन िी ददि धायर्ा औय सॊवेदनाहायी प्रबाविारयता िी तरुना ियना है। 

4. भझु ेक्मों चुना गमा है? 

आऩिो इस अध्ममन िे लरए िुना िमा है क्मोंकि आऩ इस अध्ममन िे लरए आवश्मि 

भानदॊडों िो ऩयूा िय यहे हैं। 

5. क्माभझुेबागरेनाहै? 

अनसुॊधान भें आऩ िी बािीदायी ऩयूी तयह से स्वचै्छछि है। मर्द आऩ ियत ेहैं, तो आऩिो 
यिन ेिे लरए मह सिूना ऩि र्दमा जाएिा औय सहभनत ऩि ऩय हस्ताऺय ियने िे लरए िहा 
जाएिा। अध्ममन िे दौयान आऩ त्रफना किसी िायर् िे किसी बी सभम वाऩस रेने िे लरए 
स्वतॊि हैं। 
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6. अगय भैं बाग रूॊगा तो भेया क्मा होगा? 

प्रनतबािी िो राब होिा क्मोंकि स्थानीम सॊऻाहयर् प्रबावी होने िे फाद आवश्मि दॊत 
चिकित्सा उऩिाय किमा जाएिा। इससे भयीजों िो त्रफना ददि, डय औय चि ॊता िे इराज ियाने 
भें बी भदद लभरेिी। 

7. भझु ेक्मा कयना है? 

इस अध्ममन िे लरए भाता-पऩता िी सहभनत िे फाद ही उऩिाय किमा जाना आवश्मि है, 
औय स्थानीम सॊऻाहयर् िे प्रशासन िे लरए योिी से सहभनत प्राप्त ियना आवश्मि है। 
अध्ममन भें 5-16 वषि िे आम ुविि िे लर ॊि (ऩरुुष औय भर्हरा) दोनों िे फछिों िो शालभर 
किमा जाएिा, च्जन्हें एएसए I औय फ्रैं िर III औय IV िे रूऩ भें विीिृत दॊत चिकित्सा 
उऩिाय िी आवश्मिता होती है। 

 8. िह प्रक्रिमा क्मा है जजसका ऩयीऺण क्रकमा जा यहा है? 

फार चिकित्सा दॊत योचिमों भें 0.5% रेवोफपुऩवािेन, 2% लरडोिेन औय 4% आर्टििाइन िी ददि 
धायर्ा औय सॊवेदनाहायी प्रबाविारयता िा भलूमाॊिन औय तरुना ियने िे लरए अध्ममन किमा 
जाएिा। योिी िा िमन फ्रें िर िे व्मवहाय येर्टॊि ऩभैाने औय एएसए I च्स्थनत िे आधाय ऩय 
किमा जाएिा। 

9. अध्ममन के सरए हस्तऺेऩ क्मा हैं? 

स्थानीम सॊऻाहयर् िे प्रशासन िी आवश्मिता वारी दॊत प्रकिमाएॊ। 

10. बाग रेने के दषु्प्प्रबाि क्मा हैं? 

हाराॊकि प्रकिमा िे िॊबीय दषु्प्रबावों िी िोई रयऩोटि नहीॊ है, रेकिन प्रनतबािी िो भतरीमा 
ऩोस्ट-ऑऩयेर्टव उलटी जैसी दवाओॊ िे न्मनूतभ दषु्प्रबाव हो सित ेहैं। मर्द प्रकिमा िे दौयान 
िुछ बी होता है तो हभाये ऩास किसी बी आऩात च्स्थनत िे प्रफॊधन िे लरए िुशर िभििायी 
औय पवशषे उऩियर् हैं। 

मर्द प्रनतबािी किसी अन्म रऺर् ऩोस्टिोऑऩयेर्टव रूऩ से ऩीड़ित ियता है, तो अलबबावि 

िो तयुॊत डॉक्टय से फात ियनी िार्हए । 

11. बाग रेने के सॊबावित नकुसान औय जोखखभ क्मा हैं? 

 इस अध्ममन भें बाि रेने िे िोई निुसान नहीॊ हैं, दवा िे न्मनूतभ दषु्प्रबाव हो सित ेहैं। 
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12. बाग रेने के सॊबावित राब क्मा हैं? 

प्रनतबािी िो राब होिा क्मोंकि स्थानीम सॊऻाहयर् िे प्रबावी होने िे फाद आवश्मि दॊत 
चिकित्सा उऩिाय किमा जाएिा। इससे योचिमों िो ददि, बम औय चि ॊता िे त्रफना उऩिाय ियने 
भें बी भदद लभरेिी। 

13. मदद नई जानकायी उऩरब्ध हो जाए तो क्मा होगा ? 

मर्द अनसुॊधान िे दौयान अनतरयक्त जानिायी उऩरब्ध हो जाती है, तो आऩिो इनिे फाये भें 
फतामा जाएिा औय आऩ अऩने शोधिताि िे साथ इस ऩय ििाि ियने िे लरए स्वतॊि हैं, 
आऩिा शोधिताि आऩिो फताएिा कि क्मा आऩ अध्ममन जायी यिना िाहत ेहैं। मर्द आऩ 
वाऩस रेने िा ननर्िम रेत ेहैं, तो आऩिा शोधिताि आऩिी वाऩसी िी व्मवस्था ियेिा। मर्द 
आऩ अध्ममन जायी यिन ेिा ननर्िम रेत े हैं, तो आऩिो एि अद्मतन सहभनत ऩि ऩय 
हस्ताऺय ियने िे लरए िहा जा सिता है। 

14. जफ शोध अध्ममन रुक जाता है तो क्मा होता है? 

प्रनतबाचिमों िो िुछ नहीॊ होिा। 

15. अगय कुछ गरत हो जाए तो क्मा होगा? 

सभस्माओॊ / लशिामतिो HOD मा IRC द्वाया ननमॊत्रित किमा जाएिा। अिय िुछ िॊबीय होता 
है तो सॊस्थान सभस्माओॊ िा ध्मान यिेिा। 

16. क्मा इस अध्ममन भें बाग रेने को गोऩनीम यखा जाएगा ? 

हाॊ इस ेिोऩनीम यिा जाएिा। 

17. शोध अध्ममन के ऩरयणाभों का क्मा होगा ? 

अध्ममन िे ऩरयर्ाभों िा उऩमोि फार चिकित्सा दॊत योचिमों भें 0.5% रेवोफपुऩवािेन, 2% 
लरडोिेन औय 4% आर्टििाइन िी ददि धायर्ा औय सॊवेदनाहायी प्रबाविारयता िी तरुना ियने 
िे लरए किमा जाएिा। किसी बी रयऩोटि/प्रिाशन िे भाभर ेभें आऩिी ऩहिान िोऩनीम यिी 
जाएिी। 
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18. अनसुॊधान का आमोजन कौन कय यहा है ? 

अनसुॊधान िो सभपऩित औय ऩवूि दॊत चिकित्सा, फी फी डी सी ओ डी एस िे पवबाि भें किमा 
िमा है । अनसुॊधानस्व-आधारयत है। प्रनतबाचिमों िो सॊस्था द्वाया र्दए िए प्रकिमात्भि 

शलुि िे लरए बिुतान ियना होिा। 

19. क्मा अध्ममन के ऩरयणाभ अध्ममन के फाद उऩरब्ध कयाए जाएॊगे? 

हाॉ  

20. अध्ममन की सभीऺा क्रकसने की ?  

सॊस्था िे एि ओ डी औय आई आय सी / आई ई सी िे सदस्मों ने अध्ममन िी सभीऺा 
औय अनभुोदन किमा है। 

21. अधधक जानकायी के सरए सॊऩकष  कयें 

डॉ। यौनक प्रदीऩ साहू         

फारयोि औय ननवायि दॊत चिकित्सा पवबाि 

फाफ ूफनायसी िॉरेज ऑपडेंट रसाइॊसेज। 

        रिनऊ-227105 

        भोफ- 7869830026 

      डॉ रक्ष्भी फारा 

         सॊस्था िी आिाय सलभनत िे सदस्म सचिव, 

         फाफ ूफनायसी िॉरेज ऑप डेंटर साइॊसेज। 

         रिनऊ 

            bbdcods.iec@gmail.com 

अध्ममन िे दौयान दस्तावेजों औय साझेदायी िे लरए आऩिा सभम ननिारने िे लरए 
धन्मवाद।  
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प्रभिु अन्वेषि िे हस्ताऺय……………………… 

नाभ............................................... 

र्दनाॊि………………………… 

 

      डॉ. रक्ष्भीफारा 

      सॊस्था  िी  आिाय  सलभनत  िे  सदस्म  सचिव, 

      फाफ ू फनायसी  िॉरेज  ऑप  डेंटर  साइॊसेज। 

      रिनऊ 

       bbdcods.iec@gmail.com 

 

 

दस्तावेजों  िो ऩढ़ने औय अध्ममन भें बाि रेने िे लरए अऩना िीभती सभम ननिारने िे लरए 

धन्मवाद। 

 

 

 

ऩी आई  िे हस्ताऺय ………………………… 

नाभ…………………………………………। 

तायीि………………………………………….. 
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ANNEXURE IV 

 

 Babu Banarasi Das College of Dental Sciences 

                             (Babu Banarasi DasUniversity) 

  BBD City, Faizabad Road, Lucknow – 227105 (INDIA) 

CHILD INFORMATION DOCUMENT 

 

Study title:― To compare pain perception & anesthetic efficacy of 0.5% 

levobupivacaine, 2% lidocaine & 4% articaine in pediatric dental patients. 

 

Introduction 

   This study aims to compare pain perception & anesthetic efficacy of 0.5% 

levobupivacaine, 2% lidocaine & 4% articaine in pediatric dental patients.We invite 

you to participate in this study. 

 

What will you 

have to do? 

To participate in this research study, patient must be fall in Frankl III and IV and 

ASA I , if found to fulfill pre-specified criteria, you will be eligible to be enrolled in 

this research study. 

Since you are in the age group of 5-16 years we ask your accompanying 

parent / guardian will also sign a similar form called as the Parent Informed 

Consent Form. 

 

Risks and discomforts 

There is no foreseen significant risk / hazard to your health, if you wish to 

participate in the study. If you follow the directions of the dentist in charge of 

this study and you are injured due to any procedure given under the study plan, 

the institute will take care. 
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Benefits 

The participant will be benefited as the required dental treatment will be carried out 

once the participant gets anaesthetized.This will help the patients to get the treatment 

done without pain, fear and anxiety. 

 

Confidentiality 

Your existing medical records may be accessed; personal health information 

about you may be collected and processed by study investigators for the purpose 

of performing the study. Information about you will be collected and stored in 

files with an assigned number, and not directly with your name. All documents 

related to the study will only be accessed by the study investigator, sponsor, the 

Ethics Committee and the Regulatory authority. Your parent / guardian will 

have the right to access personal information about you at any time with the 

study doctor and the right to correct this personal information. Your parent / 

guardian can take away your authorization to collect process and disclose data 

about you at any time. 

 

Right to refuse or withdraw 

You do not have to take part in this research if you do not wish to do so. You 

may stop participating in the research at any time you wish. The study 

investigator may decide to withdraw you from the study if he/she considers it is 

in your best interest 

You will be informed of important new findings developed during the course of 

the study so you will be able to consider your participation in the study in light 

of new information. 

 

Parents responsibilities 

It is the responsibility of your parent / guardian to come along with you to the 

centre during the study period for all the visits unless you withdraw or are 

prematurely discontinued  from the study. It is also your responsibility and your 

parent / guardian to report any expected or unexpected reactions (side effects) 

that you notice during the studyperiod. 

We expect your co-operation throughout the study. 
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फाफ ूफनायसी दास कॉरेज ऑप डेंटर साइॊसेज 

(फाफ ूफनायसी दास विश्िविद्मारम) 

फीफीडी ससटी, पैजाफाद योड, रखनऊ - 227105 (बायत) 

 

के सरए सूचना ऩत्र 

 

अध्ममन िा शीषिि: - फार चिकित्सा दॊत योचिमों भें 0.5% रेवोफपुऩवािेन, 2% लरडोिेन 

औय 4% आर्टििाइन िी ददि धायर्ा औय सॊवेदनाहायी प्रबाविारयता िी तरुना ियने िे लरए। 
 

ऩरयचम 

   इस अध्ममन िा उद्देश्म फार चिकित्सा दॊत योचिमों भें 0.5 % रेवोफपुऩवािेन, 2 % लरडोिेन 

औय 4 % आर्टििाइन िी ददि धायर्ा औय सॊवेदनाहायी प्रबाविारयता िी तरुना ियना है। हभ 

आऩिो इस अध्ममन भें बाि रेने िे लरए आभॊत्रित ियत ेहैं। 
 

आऩको  क्मा  कयना  होगा? 

इस शोध अध्ममन भें बाि रेने िे लरए, योिी िो फ्रैं िर III औय IV औय एएसए I भें 

होना िार्हए, मर्द ऩवूि -ननधािरयत भानदॊडों िो ऩयूा ियना ऩामा जाता है , तो आऩ इस शोध 

अध्ममन भें नाभाॊकित होने िे ऩाि होंिे। 

िूॊकि आऩ 5-16 वषि िे आम ुविि भें हैं, इसलरए हभ आऩिे साथ जाने वारे भाता-

पऩता/अलबबावि से बी इसी तयह िे पॉभि ऩय हस्ताऺय ियने िे लरए िहत ेहैं , च्जसे ऩेयेंट 

इॊपॉभेड िॊ सेंट पॉभि िहा जाता है। 
 

जोखखभ औय असवुिधाएॉ 

मर्द आऩ अध्ममन भें बाि रेना िाहत ेहैं, तो आऩिे स्वास््म िे लरए िोई भहत्वऩरू्ि ितया / ितया 
नहीॊ है। मर्द आऩ इस अध्ममन िे प्रबायी दॊत चिकित्सि िे ननदेशों िा ऩारन ियत ेहैं औय अध्ममन 

मोजना िे तहत दी िई किसी बी प्रकिमा िे िायर् आऩ घामर हो जात ेहैं, तो सॊस्थान ध्मान यिेिा। 

 

राब 
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प्रनतबािी िो राबाच्न्वत किमा जाएिा क्मोंकि एि फाय प्रनतबािी िो एनेस्थटेाइज किए जाने 
िे फाद आवश्मि दॊत चिकित्सा िी जाएिी। इससे योचिमों िो ददि, बम औय चिॊता िे त्रफना 
उऩिाय ियने भें भदद लभरेिी। 

गोऩनीमता 

आऩिे भौजूदा भेडडिर रयिॉडि ति ऩहुॉिा जा सिता है; आऩिे स्वास््म सॊफॊधी व्मच्क्तित 
जानिायी िो अध्ममन ियने िे उद्देश्म से अध्ममन जाॊिितािओॊ द्वाया एिि औय सॊसाचधत 
किमा जा सिता है। आऩिे फाये भें जानिायी एिि िी जाएिी औय एि ननर्दिष्ट नॊफय िे 

साथ पाइरों भें सॊग्रहीत िी जाएिी, औय सीधे आऩिे नाभ िे साथ नहीॊ। अध्ममन से 
सॊफॊचधत सबी दस्तावेज िेवर अध्ममन अन्वेषि, प्रामोजि, आिाय सलभनत औय ननमाभि 

प्राचधियर् द्वाया एक्सेस किए जाएॊिे।आऩिे भाता-पऩता / अलबबावि प्रकिमा िो एिि ियने 
औय किसी बी सभम आऩिे फाये भें डटेा िा िुरासा ियने िे लरए आऩिे प्राचधियर् िो दयू 
िय सित ेहैं। 

भना कयने मा िाऩस रेने का अधधकाय 

मर्द आऩ ऐसा नहीॊ ियना िाहत ेहैं तो आऩिो इस शोध भें बाि रेने िी आवश्मिता नहीॊ 
है। आऩ किसी बी सभम अऩनी इछछानसुाय शोध भें बाि रेना फॊद िय सित ेहैं। अध्ममन 
अन्वेषि आऩिो अध्ममन से ऩीछे हटन ेिा ननर्िम रे सिता है मर्द वह सभझता है कि मह 
आऩिे सवोत्तभ र्हत भें है 

आऩिो अध्ममन िे दौयान पविलसत भहत्वऩरू्ि नए ननष्िषों से अवित ियामा जाएिा ताकि 

आऩ नई जानिायी िे प्रिाश भें अध्ममन भें अऩनी बािीदायी ऩय पविाय िय सिें । 

भाता-वऩता की जजम्भेदारयमाॊ 

मह आऩिे भाता-पऩता / अलबबावि िी च्जम्भेदायी है कि आऩ सबी मािाओॊ िे लरए 
अध्ममन अवचध िे दौयान िें द्र भें तफ ति साथ आए जफ ति कि आऩ वाऩस नहीॊ आत ेमा 
अध्ममन से सभम से ऩहर ेही फॊद नहीॊ हो जात।े अध्ममन अवचध िे दौयान किसी बी 
अऩेक्षऺत मा अप्रत्मालशत प्रनतकिमाओॊ (दषु्प्रबाव) िी रयऩोटि ियना आऩिी च्जम्भदेायी औय 
आऩिे भाता-पऩता / अलबबावि िी बी च्जम्भदेायी है। 

हभ ऩयेू अध्ममन भें आऩिे सहमोि िी अऩेऺा ियत ेहैं। 
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ANNEXURE V 

 

Babu Banarasi Das College of Dental Sciences 

(Babu Banarasi Das University) 

BBD City, Faizabad Road, Lucknow – 227105 (INDIA) 

Consent Form (English) 

 

Title of the Study- To compare pain perception & anesthetic efficacy of 0.5% 

levobupivacaine, 2% lidocaine & 4% articaine in pediatric dental patients. 

Study Number…….. 

Subject’s Full Name………. 

Date of Birth/Age ……… 

Address of the Subject……………………. 

Phone no. and e-mail address……………… 

Qualification ……………………………… 

Occupation: Student / Self Employed / Service / 

Housewife/ Other (Please tick as appropriate) 

Annual income of the Subject……………… 

Name and of the nominees(s) and his relation to the subject ........................... (For the 

purpose of 

compensation in case of trial related death). 
 

1. I confirm that I have read and understood the Participant Information Document dated 

……..for the above study and have had the opportunity to ask questions. OR I 

have been explained the nature of the study by the Investigator and had the 

opportunity to ask questions. 

2.  I understand that my participation in the study is voluntary and given with free 

will without any duress and that I am free to withdraw at any time, without giving 

any reason and without my medical care or legal rights being affected. 

3. I understand that the sponsor of the project, others working on the Sponsor‘s behalf, 

the Ethics Committee and the regulatory authorities will not need my permission to 

look at my health records both in respect of the current study and any further 

research that may be conducted in relation to it, even if I withdraw from the trial. 

However, I understand that my Identity will not be revealed in any information 

released to third parties or published. 

4. I agree not to restrict the use of any data or results that arise from this study 

provided such a use is only for scientific purpose(s). 

5. I permit the use of stored sample (tooth/tissue/blood) for future research. Yes []      No [ ] 

Not Applicable [ ] 
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I agree to participate in the above study. I have been explained about the 

complications and side effects, if any, and have fully understood them. I have also 

read and understood the participant/volunteer’s Information document given to me. 

Signature (or Thumb impression) of the Subject/Legally 
Acceptable Representative:…………….. 

Signatory‘s Name…………….                                  
Date ………. 
Signature of the Investigator…………………                                  

Date……….. 

Study Investigator‘s Name...........................                                  

Date……….. 
Signature of the witness……………………                                  
Date……….. 
Name of the witness………………………… 
Received a signed copy of the PID and duly filled consent 
form Signature/thumb impression of the subject or legally 
acceptable representative                    Date…….. 
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फाफू फनायसी दास कॉरेज ऑप डेंटर साइॊसेज 

(फाफू फनायसी दास विश्िविद्मारम) 

फीफीडी ससटी, पैजाफाद योड, रखनऊ - 227105 (बायत) 

 

सहभनत प्रऩि (अॊग्रेजी) 

फार चिकित्सा दॊत योचिमों भें स्थानीम सॊवेदनाहायी एजेंटों िे रूऩ भें 0.5% रेवोफपुऩवािेन, 2% लरडोिेन 

औय 4% आर्टििाइन िा तरुनात्भि भलूमाॊिन। 

स्टडी नॊफय…….. 

पवषम िा ऩयूा नाभ ………. 

जन्भ नतचथ/आम ु……… 

पवषम िा ऩता………………. 

पोन नॊफय। औय ई-भेर ऩता ……………… 

मोग्मता ……………………………… 

व्मवसाम: छाि / स्वयोजिाय / सेवा / िरृ्हर्ी / अन्म (िृऩमा उऩमकु्त िे रूऩ भें र्टि ियें) 

पवषम िी वापषिि आम……………… 

नाभ औय नाभाॊकित व्मच्क्त (ओॊ) औय पवषम िे साथ उसिा सॊफॊध (िे प्रमोजन िे लरए) 

भिुदभे से सॊफॊचधत भौत िे भाभरे भें भआुवजा)। 

1. भैं ऩचु्ष्ट ियता हूॊ कि भैंने प्रनतबािी सिूना दस्तावेज र्दनाॊि . िो ऩढ़ औय सभझ लरमा है 

……..उऩयोक्त अध्ममन िे लरए औय प्रश्न ऩछूने िा अवसय लभरा है। मा भझु ेअन्वेषि द्वाया 
अध्ममन िी प्रिृनत िे फाये भें फतामा िमा है औय भझु ेप्रश्न ऩछूने िा अवसय लभरा है। 

2. भैं सभझता हूॊ कि अध्ममन भें भेयी बािीदायी स्वचै्छछि है औय त्रफना किसी दफाव िे स्वतॊि इछछा िे 

साथ दी िई है औय भैं त्रफना िोई िायर् फताए औय अऩनी चिकित्सा देिबार मा िाननूी अचधिायों िो 
प्रबापवत किए त्रफना किसी बी सभम वाऩस रेने िे लरए स्वतॊि हूॊ। 

3. भैं सभझता हूॊ कि ऩरयमोजना िे प्रामोजि, प्रामोजि िी ओय से िाभ ियने वारे अन्म, ननैतिता 
सलभनत औय ननमाभि प्राचधियर्ों िो वतिभान अध्ममन औय किसी बी आि ेिे शोध िे सॊफॊध भें भेये 
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स्वास््म रयिॉडि िो देिन ेिे लरए भेयी अनभुनत िी आवश्मिता नहीॊ होिी। इसिे सॊफॊध भें आमोच्जत 

किमा जा सिता है, बरे ही भैं ऩयीऺर् से हट जाऊॊ । हाराॊकि, भैं सभझता हूॊ कि तीसये ऩऺ िो जायी मा 
प्रिालशत किसी बी जानिायी भें भेयी ऩहिान प्रिट नहीॊ िी जाएिी। 

4. भैं इस अध्ममन से उत्ऩन्न होने वारे किसी बी डटेा मा ऩरयर्ाभों िे उऩमोि िो प्रनतफॊचधत नहीॊ ियने 

िे लरए सहभत हूॊ, फशत ेऐसा उऩमोि िेवर वऻैाननि उद्देश्मों िे लरए हो। 

5. भैं बपवष्म िे शोध िे लरए सॊग्रहीत नभनेू (दाॊत/ऊति/यक्त) िे उऩमोि िी अनभुनत देता हूॊ। हाॉ 
नहीॊ [ ] 

राि ूनहीॊ [ ] 

भैं उऩयोक्त अध्ममन भें बाि रेने िे लरए सहभत हूॊ। भझु ेजर्टरताओॊ औय दषु्प्रबावों िे फाये भें 
सभझामा िमा है, मर्द िोई हो, औय उन्हें ऩयूी तयह से सभझ लरमा है। भैंने प्रनतबािी/स्वमॊसेवि िे भझु े

र्दए िए सिूना दस्तावेज िो बी ऩढ़ औय सभझ लरमा है। 

 

पवषम/िाननूी रूऩ से स्वीिामि प्रनतननचध िे हस्ताऺय (मा अॊिठेू िा ननशान):…………….. 

हस्ताऺयिताि िा नाभ…………….                                                                                  तायीि ………। 

अन्वेषि िे हस्ताऺय …………………                                                                                    तायीि………

.. 

अध्ममन अन्वेषि िा नाभ ………………                                                                               तायीि……

…. 

िवाह िे हस्ताऺय………………                                                                                     तायीि…….. 

िवाह िा नाभ ………………… 

ऩीआईडी िी एि हस्ताऺरयत प्रनत औय पवचधवत बये हुए सहभनत पॉभि पवषम िे हस्ताऺय/अॊिठेू िा 
ननशान मा िाननूी रूऩ से स्वीिामि प्रनतननचध                                                                       

र्दनाॊि…….. 
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 ANNEXURE VI 

American Society of Anaesthesiologists Classification 
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 ANNEXURE VII 
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ANNEXURE VIII 

 

CASE HISTORY PROFORMA 

DEPARTMENT OF ORAL MEDICINE AND RADIOLOGY 

BABU BANARASI DAS COLLEGE OF DENTAL SCIENCES, LUCKNOW 

 

OPD NO.     CASE NO.   DATE: 

 

NAME:    AGE:     GENDER: 

OCCUPATION: 

ADDRESS:  
 

CONTACT NO: 
 

CHIEF COMPLAINT: 
 

PAST MEDICAL HISTORY: 
 

DRUG ALLERGY: 
 

PAST DENTAL HISTORY:  
 

FAMILY HISTORY:  
 

DELETERIOUS HABITS: 

GENERAL PHYSICAL EXAMINATION: 

BLOOD PRESSURE -   PULSE -   RESPIRATION 

RATE -    
 

EXTRAORAL EXAMINATION: 
 

INTRAORAL EXAMINATION: 

Hard Tissue Examination: 

 

Soft Tissue Examination: 

 

PROVISIONAL DIAGNOSIS: 

 

RADIOGRAPHIC INVESTIGATION:  

 

1. Orthopantomogram 

2. Lateral Cephalogram 

  




