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ABSTRACT 

Objective: To compare the efficacy of topical and submucosal local anesthesia in reducing pain and anxiety during inferior 

alveolar nerve block (IANB). Study Design: Quasi-experimental study. Settings: Institute of Dentistry, CMH Lahore 

Medical College, Lahore Pakistan. Duration: From December 2021 to January 2023. Methods: Patients were divided into 

three groups. In group 1, conventional IANB was given, in group 2, submucosal anesthesia was given before IANB; and in 

group 3, topical anesthesia was given before IANB. An interview-administered questionnaire was used to mark their level 

of anxiety and pain. Mann-Whitney U and Kruskal Wallis were used to compare the mean VAS and MDAS scores. Results: 

The mean VAS score was 3.95 ± 1.74. Younger age, females, and the patients in the simple IANB group reported higher 

VAS scores. Patients in the simple IANB group had significantly higher VAS scores, followed by the patients who received 

submucosal and topical anesthesia prior to INAB (p=0.01). The mean MDAS score of the patients was 10.16. Middle-aged 

adults, females, and the simple IANB group reported higher mean MDAS scores. Males (p<0.001) and those who received 

topical anesthesia (p=0.019) were less anxious. Conclusion: The use of topical or submucosal anesthesia before 

administering IANB can effectively reduce pain and anxiety. The highest anxiety and pain perception levels were found in 

the simple INAB group, while the lowest pain as well as anxiety levels were reported in the topical anesthesia group. 

Keywords: Dental anxiety, Pain, Inferior alveolar nerve block, Submucosal anesthesia, Topical anesthesia.  

 
INTRODUCTION 

here is a profound impact of pain on human 
psychology. The way the human body responds to 

pain depends on complex biological mechanisms, 
including emotions controlled by the sympathetic 
nervous system, neuroendocrine system, and immune 
system.1,2 Pain-induced stress and anxiety negatively 
affect other biological systems. Similarly, it can also lead 
to nausea, vomiting and, constipation, raised cortisol and 
blood glucose levels.3 

Physical pain is amplified during anxiety as it is 
considered a notable forecaster of pain before, during, 
and after the treatment. Needle phobia is also a significant 
stress factor patients experience even before the start of 

treatment, and this phenomenon is more highlighted in 
children.4  

The inferior alveolar nerve block (IANB) is a frequently 
utilized local anesthetic technique in dental procedures, 
specifically for mandibular molars and premolars. 
Despite its common use, many patients experience pain 
and anxiety during its administration. The pain may be 
associated with the needle penetration, the injection, or 
both.5,6 

Topical anesthesia reduces pain and discomfort, 
ultimately leading to reduced anxiety. Dental phobia has 
reportedly been decreased by topical anesthesia during 
dental treatments.7,8 The concentration level of topical 
anesthesia is usually higher than injectable anesthetics to 
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achieve more diffusion.7-9 The submucosal injection has 
been suggested by Walton, Torabinejad, and Levine to 
decrease the pain of nerve block injection later. Before 
administering the nerve block, the anesthetic solution is 
initially injected beneath the mucosal surface to ensure 
effective local anesthesia and minimize discomfort 
during the procedure.10  

This study aimed to compare the two methods of 
anesthesia (topical and submucosal) in reducing pain and 
anxiety during inferior alveolar nerve block. 

METHODS 

This quasi-experimental, cross-sectional study was 
conducted with the permission of the IRB (Institutional 
Review Board) of CMH Lahore Institute of Dentistry and 
with the approval of the Oral and Maxillofacial Surgery 
Department (case #. 643/ ERC/CMH/LMC), dated 29-
Novemebr-2021.  

This study was conducted in the Oral and Maxillofacial 
Surgery Department (OMFS) of Institute of Dentistry, 
CMH Lahore Medical College from December 2021 to 
January 2023. The inclusion criteria were the patients 
aged 16 and above, who presented to the OMFS 
department for simple orthodontic and 3rd molar non-
surgical extractions in the lower jaw and were in 
generally good health without significant systemic 
diseases and no history of allergic reactions to lidocaine, 
epinephrine, or any components of the anesthetic 
solutions used in the study. Patients were included only 
if they were not experiencing pain at the time of 
presentation and were not using any analgesics or 
anxiolytics that could alter their pain or anxiety levels. 
Furthermore, eligible participants were required to be 
free from any ongoing dental or orofacial infections that 
could influence the response to anesthesia or cause 
additional pain. Individuals below sixteen years of age, 
presented with pain or infection, were currently using 
analgesics or anxiolytics or suffering from anxiety 
disorders or schizophrenia, which could affect their 
ability to accurately report pain and anxiety were 
excluded from the study. Patients who had undergone 
recent surgery in the orofacial region within the last six 
months were also excluded to avoid the influence of 
recent trauma or surgical interventions on pain and 
anxiety levels. 

This study was conducted using a consecutive sampling 
technique. A sample size of 150 participants was 
calculated using 90% power of study and 95% confidence 
interval and 5% level of significance. Three groups of 
patients were evaluated: Group 1 (IANB group), Group 2 
(submucosal before IANB group), and Group 3 (topical 
before IANB). Patients were included in the study 
according to the order of arrival. After consent, patients 

reported to investigators for history and clinical 
examination, and those who qualified for the survey were 
sent to clinics where they received Inferior Alveolar 
Nerve Block (IANB). When the patients comfortably sat 
on the dental chair, they were asked to rinse their mouths 
with 0.2% chlorhexidine for anti-sepsis. In group 1, 
conventional IANB was given using the Halstead 
technique. In group 2, submucosal anesthesia was given 
before giving IANB; in group 3, topical anesthesia was 
given as an anesthetic before IANB. 

A 27-gauge long needle was used to give IANB. After 
insertion of the needle and negative aspiration, lidocaine 
2% with 1:100,000 epinephrine was deposited.  

In group 2, the submucosal local anesthesia was 
administered via an insulin syringe, and 50 units of local 
anesthesia (LA) were deposited before the administration 
of IANB following the Halstead technique of IANB after 
3 minutes.  

In group 3, the target site was dried using gauze. A topical 
anesthetic agent (lidocaine 2%) was applied at the target 
site before administration of IANB after a 3-minute wait.  

Afterward, pain and anxiety levels were determined 
using an interview-administered questionnaire. The 
questionnaire consisted of three parts. The first part 
included demographics and history. The second part 
consisted of a Visual Analogue Scale (VAS) for recording 
pain11, followed by documentation of anxiety via the 
Modified Dental Anxiety Scale (MDAS).12 Visual analog 
scale scores of less than or equal to 3.4 were classified as 
mild pain, 3.5 to 7.4 as moderate pain, and 7.5 or more as 
severe pain. An MDAS score of 5-11 is considered mildly 
anxious, 12-19 moderately anxious, and a score of 19 and 
above is considered extremely anxious or phobic.11,12 

Verbal and written consent was taken from the patients; 
study objectives were explained, and ambiguities were 
discussed before administering the questionnaire and the 
procedure. The responses were immediately organized, 
checked, and fed into the computer in the form of Excel 
sheets.  

Data was analyzed using IBM Statistical Package for 
Social Sciences (SPSS version 26, IBM Corporation, USA). 
Mean and standard deviation were calculated for 
quantitative variables. Shapiro-Wilk test was used to 
assess the normality of the data. The data was not 
normally distributed; therefore, the Mann-Whitney U 
and Kruskal Wallis H tests were used to compare the 
mean VAS and MDAS scores. A p-value less than or equal 
to 0.05 was taken as significant. 
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RESULTS 

One hundred and fifty participants volunteered in the 
study; half were males (n=76, 50.7%), and the other half 
were females (n=74, 49.3%). The mean age was 42 ± 15. 
The group in which topical anesthesia was given prior to 
IANB showed lower VAS and MDAS scores, followed by 
the group in which submucosal anesthesia was given 

prior to IANB and the simple IANB group. The mean 
VAS score of the sample was 3.95 ± 1.74. The younger age 
group, females, and those who received simple IANB 
group reported relatively higher VAS scores. There was a 
significant difference between the mean VAS scores of 
participants between different LA groups. Patients in the 
simple INAB group showed higher VAS scores, followed 
by the submucosal and topical groups (p=0.01) (Table 1). 

Table 1: Comparison of mean VAS scores for different demographic categories and LA groups (n=150) 

Demographic Categories n % Mean ± SD Median (IQR) Test Statistics p-value 

Age (years) 

16-21 years 14 9.3% 4.43 ± 2.20 5.0 (3.0) 

0.737 0.692* 22-40 years 64 42.6% 3.91 ± 1.60 4.0 (2.0) 

≥41 years 72 48.0% 3.89 ± 1.78 4.0 (2.0) 

Gender 
Males 76 50.6% 3.79 ± 1.83 3.0 (2.0) 

3154.0 0.190 
Females 74 49.3% 4.11 ± 1.65 4.0 (2.0) 

LA Groups 

Submucosal before IANB 50 33.3% 4.04 ± 2.33 5.0 (4.0) 

9.23 0.01* Topical before IANB 54 36.0% 3.48 ± .88 3.0 (1.0) 

Simple INAB 46 30.6% 4.39 ± 1.68 5.0 (3.0) 

P-values are calculated using the Mann-Whitney U test and Kruskal Wallis H test*  

 

The mean MDAS score of the patients was 10.16 ± 5.0. 
Middle-aged adults (22-40 years), females, and the simple 
INAB group reported higher MDAS scores. Females 

(p<0.001) and those in the only INAB group (p=0.019) 
were significantly more anxious (Table 2).  

 
Table 2: Comparison of mean MDAS scores for different demographic categories and LA groups (n=150) 

Demographic Categories n % Mean ± SD Median (IQR) Test Statistics P value 

Age (years) 

16-21 years 14 9.3% 9.49 ± 2.64 11.0 (7.0) 

0.047 0.977* 22-40 years 64 42.6% 10.21 ± 5.77 9.0 (7.0) 

≥41 years 72 48.0% 10.11 ± 4.64 10.5 (7) 

Gender 
Males 76 50.6% 7.68 ± 2.68 7.0 (6.0) 

4358.0 <0.001 
Females 74 49.3% 12.7 ± 5.55 11.0 (10.0) 

LA Groups 

Submucosal before IANB 50 33.3% 9.96 ± 5.43 9.0 (6.0) 

7.93 0.019* Topical before IANB 54 36.0% 9.26 ± 4.79 7.0 (6.0) 

Simple INAB 46 30.6% 11.43 ± 4.59 11.0 (7.0) 

 Overall 150 100% 10.16 ± 5.00 9.0 (6.0)   

 

DISCUSSION 

Pain during IANB can be attributed to the needle 
puncture, pressure from the injected solution, or an 
inadvertent intravascular injection. Rapid deposition can 
also lead to pain due to tissue distension. Pael et al. found 
that topical anesthetics significantly reduced needle 
insertion pain. However, their effect on deep tissue pain 
during solution deposition remains controversial.3 
Submucosal injections are more invasive than topical 
applications, delivering the anesthetic agent deeper into 
the mucosal tissues. Kaushik et al. demonstrated that 
submucosal injections using agents like lidocaine before 
the IANB can significantly reduce pain during IANB. This 

may be due to the added depth of anesthesia compared 
to topical applications.13 The mean self-reported pain 
severity (VAS scores) reported in the literature ranged 
between 2.5 and 7, consistent with the present study. The 
mean VAS score reported during IANB in this study was 
3.95, indicating moderate pain levels in the majority of the 
respondents, and the lowest scores were reported in the 
respondents given topical anesthesia before IANB.  

The relationship between anxiety and pain perception 
during dental procedures is well-established. According 
to Ahmad et al., anxiety can heighten the perceived pain 
during IANB and other dental procedures. Thus, 
techniques to minimize pain can also potentially reduce 
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anxiety. Prior research has shown that mean MDAS 
scores ranged between 10.11 and 13.2 during IANB. 
According to the current study, the average MDAS score 
was 10.16, consistent with previous literature, and fell 
within the moderate anxiety level range.13-15 

Previous studies have suggested a gender and age 
difference in pain and anxiety perception, with females 
and younger age groups reporting higher pain and 
anxiety levels.16-18 The findings of this study were 
consistent with the previous research, highlighting higher 
pain perception and anxiety levels in females and 
younger age groups during IANB administration. The 
higher pain levels can be attributed to women and 
children being more expressive, and their fear of 
treatment may aggravate their perception of pain. Studies 
have shown that pain-related anxiety can increase the 
perceived pain intensity through hippocampal 
neurochemical activity.19 Therefore, it is essential to 
reduce pain-related anxiety using topical or submucosal 
anesthesia before the IANB. Moreover, anxiety reduction 
protocols hold paramount importance in decreasing 
uncomfortable experiences for patients, especially 
women and children.20 

One intriguing finding from the current study that was 
inconsistent with the literature is that the middle-aged 
group experienced higher anxiety levels than the younger 
group. This variation could result from factors such as 
long waiting times, hospital environment, fear of the 
unknown, and operator bias. The lower anxiety levels in 
older age groups can be attributed to mental maturity, 
more life experience, and the fact that older people with 
geriatric conditions are more familiar with hospital 
settings.21,22 

Topical anesthesia significantly reduces discomfort 
associated with dental injections.23 The current study 
showed that when the topical anesthetic was 
administered before IANB, most subjects experienced 
mild pain and anxiety, showing that topical anesthesia 
has effectively reduced pain perception compared to 
submucosal anesthesia. Moreover, it has psychological 
advantages as the patient does not have to undergo the 
prick of submucosal injection before IANB.24  

CONCLUSION 

Lower pain and anxiety levels were reported in the 
patients who were given topical anesthesia before IANB, 
making it the best possible technique for reducing pain 
and anxiety prior to IANB. However, anxiety reduction 
protocols must be thoroughly followed while giving local 
anesthesia to all patients. Anxiety reduction protocols, 
along with the use of topical anesthesia or submucosal 
anesthesia before administering nerve block, can 

effectively reduce pain and anxiety-associated pain 
perception in patients. 

LIMITATIONS 

Limited literature is available on this topic. The 
limitations of the present study were limited settings and 
sample size, which were managed using a systematic 
sampling technique. Moreover, pain and anxiety were 
measured using self-reported scales (VAS and MDAS), 
which are subjective and can be influenced by individual 
pain tolerance, previous experiences, and the ability to 
understand and use the scales properly. Furthermore, 
other factors that could influence pain and anxiety, such 
as the duration of the procedure, the skill level of the 
practitioner, or the patient's mood on the day of the 
procedure, were not controlled or accounted for in the 
study. 

SUGGESTIONS / RECOMMENDATIONS 

To assess the long-term effects of different anesthetic 
techniques on pain and anxiety using longitudinal 
studies would be valuable. These studies could provide 
insights into the duration of the anesthetic effects and any 
potential long-term benefits or drawbacks. Including a 
broader geographic and demographic patient population 
in future studies could enhance the generalizability of the 
findings. Considering the significant impact of dental 
anxiety on patient experience, incorporating 
psychological interventions or counseling, especially for 
patients with high anxiety levels, could be beneficial. 
Exploring the use of new technologies or innovative 
methods in administering local anesthesia could offer 
insights into more effective or patient-friendly 
approaches. Moreover, dentists and oral surgeons could 
benefit from training programs that emphasize pain 
management and patient communication. 

CONFLICT OF INTEREST / DISCLOSURE 

The authors declare no conflict of interest. 

ACKNOWLEDGEMENTS 

Special gratitude to Prof. Dr. Riaz Ahmad Warraich for 
his personal, professional and technical guidance.  

REFERENCES 

1. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, et al. 
The revised International Association for the Study of Pain 
definition of pain: concepts, challenges, and compromises. Pain. 
2020 Sep 1;161(9):1976-82. 

2. Hassan H, Hassan SA, Razzaq A, Edrees M, Yaasir Z, Shakoor A. 
Impact of virtual reality goggles as a distraction technique on the 
pain perception and heart rate of pediatric dental patients. Journal 
of the Dow University of Health Sciences (JDUHS). 2023 Nov 
22;17(3). 

3. Patel D, Lahiri B, El-Patal MA, Alazmah A, Patel P, Abokhlifa YH. 
To compare and analyze the potency of two topical anesthetic gels 
in reducing inferior alveolar injection pain in children of 8–12 

http://www.apmcfmu.com/


Comparative Efficacy of Topical vs Submucosal Local Anesthesia for Pain & Anxiety Reduction in IANB Wasif AS et al. 
     

 

     

APMC Vol. 18 No. 3 July – September 2024 189 www.apmcfmu.com  

years: a double-blinded clinical trial. Journal of Pharmacy and 
Bioallied Sciences. 2021 Jun 1;13(Suppl 1):S646-50. 

4. Lee CR, Yang HJ. Alternative techniques for failure of conventional 
inferior alveolar nerve block. Journal of Dental anesthesia and pain 
medicine. 2019 Jun 1;19(3):125-34. 

5. Ahmad M, Nasir A, Hassan H, Haider K, Tariq M, Mubeen S. 
Analysis of the relation between inferior alveolar nerve canal and 
the roots of impacted mandibular third molars in the local 
population of Punjab. Biomedica. 2023 Jan 9;39(3):133-8. 

6. Kakti A, Abumelha RK, Alajmi AM, Dagriri LK, Alkodari LA, 
Fares MJ, Cicciù M, Minervini G. Postoperative pain of pediatric 
patients undergoing dental treatment under general anesthesia 
visiting a general hospital: a cross-sectional study. Children. 2023 
Mar 31;10(4):671. 

7. Almugait M, AbuMostafa A. Comparison between the analgesic 
effectiveness and patients’ preference for virtual reality vs. topical 
anesthesia gel during the administration of local anesthesia in 
adult dental patients: a randomized clinical study. Scientific 
Reports. 2021 Dec 8;11(1):23608.  

8. Angelo Z, Polyvios C. Alternative practices of achieving 
anaesthesia for dental procedures: a review. Journal of dental 
anesthesia and pain medicine. 2018 Apr 1;18(2):79-88. 

9. Torabinejad M, Fouad AF, Shabahang S. Endodontics E-Book: 
Endodontics E-Book. Elsevier Health Sciences; 2020 Jun 25. 

10. Aksoy F, Ege B, Tosun S. The effect of pre‐operative submucosal 
administration of dexamethasone, tramadol, articaine on the 
success rate of inferior alveolar nerve block on mandibular molars 
with symptomatic irreversible pulpitis: A randomized, double‐
blind placebo‐controlled clinical trial. International Endodontic 
Journal. 2021 Nov;54(11):1982-92. 

11. The Visual Analog Scale for Pain | Anesthesiology | American 
Society of Anesthesiologists (asahq.org) The Visual Analog Scale 
for Pain | Anesthesiology | American Society of Anesthesiologists 
(asahq.org)  

12. Modified Dental Anxiety Scale | University of St Andrews (st-
andrews.ac.UK) 

13. Kaushik M, Mehra N, Sharma R, Moturi K, Podugu UK, George A. 
Comparing the efficacy of twin mix and lidocaine for inferior 
alveolar nerve blocks in patients with symptomatic irreversible 
pulpitis. Anesthesia Progress. 2020 Dec 1;67(4):207-13. 

14. Ahmad S, Sana U, Haseeb M, Niazi IU, Khan ZA, Yousaf O. 
Relationship of dental anxiety and pain during inferior alveolar 
nerve block. Pak J Med Health Sci. 2021 Jul 26;15(7):1626-8.  

15. Aggarwal V, Singla M, Miglani S, Kohli S. Efficacy of articaine 
versus lidocaine administered as supplementary intraligamentary 
injection after a failed inferior alveolar nerve block: a randomized 
double-blind study. Journal of endodontics. 2019 Jan 1;45(1):1-5. 

16. Chishti FA, Hassan HA, Qazi S. Dental anxiety among students of 
Lahore, Pakistan. Pak J Med Health Sci. 2021;15:2659-61.  

17. Alenezi AA, Aldokhayel HS. The impact of dental fear on the 
dental attendance behaviors: A retrospective study. Journal of 
Family Medicine and Primary Care. 2022 Oct 1;11(10):6444-50. 

18. Shim YS, Kim AH, Jeon EY, An SY. Dental fear & anxiety and 
dental pain in children and adolescents; a systemic review. Journal 
of dental anesthesia and pain medicine. 2015 Jun 1;15(2):53-61. 

19. Youssef MM, Hamada HT, Lai ES, Kiyama Y, El-Tabbal M, 
Kiyonari H, Nakano K, Kuhn B, Yamamoto T. TOB is an effector of 
the hippocampus-mediated acute stress response. Translational 
Psychiatry. 2022 Jul 29;12(1):302.  

20. Appukuttan DP. Strategies to manage patients with dental anxiety 
and dental phobia: literature review. Clinical, cosmetic and 
investigational dentistry. 2016 Mar 10:35-50.  

21. Sghaireen MG, Zwiri AM, Alzoubi IA, Qodceih SM, Al-Omiri MK. 
Anxiety due to dental treatment and procedures among university 
students and its correlation with their gender and field of study. 
International journal of dentistry. 2013;2013(1):647436. 

22. Hassan H, Rafique A, Andleeb S, Javaid M, Ahmad H, Khalid S. 
Post-insertion complaints associated with complete denture 
prosthesis in a tertiary care hospital. Rawal Medical Journal. 2023 
Mar 3;48(1):200-3.  

23. Bagherian A, Sheikhfathollahi M. Children's behavioral pain 
reactions during local anesthetic injection using cotton-roll 
vibration method compared with routine topical anesthesia: a 
randomized controlled trial. Dental research journal. 2016 May 
1;13(3):272-7.  

24. Aksoy F, Tosun S. Effects of different topical anesthetics on pain 
from needle insertion and injection, and the influence of anxiety in 
patients awaiting endodontic treatment. Restorative Dentistry & 
Endodontics. 2022 Jun 7;47(3):e25.

 

http://www.apmcfmu.com/

