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Introduction 

Obtaining successful anesthesia with an inferior alveolar nerve block (IANB) proves difficult in patients 
with irreversible pulpitis1,2,17.  Even though IANB is successful in 85% to 95% of clinical scenarios9, IANB 
failure rates have been reported between 43% and 83% due to pulpal changes associated with irreversible 
pulpitis17.  Other proposed causes of high failure rates of IANB in patients with irreversible pulpitis include 
accessory innervations, inaccurate injection techniques, needle deflection and other variables9.  While 
many studies have investigated different injection strategies for improved anesthesia10,18, buccal 
infiltration and lingual infiltration remain superior as injection techniques26.  A study by Allegretti et al. 
showed no significant difference in anesthetic efficacy when using 2% lidocaine, 4% articaine, or 0.5% 
mepivacaine for patients with irreversible pulpitis2.  Due to difficulties improving anesthesia in cases of 
irreversible pulpitis with changes in technique and anesthetic agent, studies suggest that preoperative 
administration of nonsteroidal anti-inflammatory drugs (NSAIDs) or other anti-inflammatory drugs may 
be a safe way to increase efficacy of the IANB5,12,21,26.  

Argueta-Figueroa et al. reported an IANB success rate of 64% for symptomatic irreversible pulpitis and 
86.9% for asymptomatic irreversible pulpitis3, suggesting that controlling mediators of pain and 
inflammation may improve anesthetic results for patients with irreversible pulpitis.  Administration of 
NSAIDs prior to IANB is thought to be beneficial by reducing levels of these inflammatory mediators, such 
as prostaglandins (PGs) and thromboxane A2, thus resulting in decreased nociceptor activation.  The 
rationale for the use of other anti-inflammatory drugs, such as dexamethasone, is based on the same 
concept.  Dexamethasone suppresses vasodilation, which inhibits the production of PGs through 
migration and phagocytosis of polymorphonuclear leukocytes17.  Systematic reviews and meta-analyses 
support the claim that preemptive analgesics are more effective at increasing success of IANB when 
compared to placebo17,21.  However, there is confounding clinical evidence related to the comparisons of 
different analgesics and their relative efficacy in improving success rates of IANB.  This literature review 
aims to evaluate the efficacy of different anti-inflammatory drugs on the success rate of IANB. 

Dexamethasone 

Preoperative administration of dexamethasone to increase success rates of IANB is supported by clinical 
trials, systematic reviews, and meta-analyses7,17,20.  An early study done in 1989 by Glassman et al. 
suggests that large doses (12mg) of dexamethasone given over a short time period (4 mg every 4 hours) 
is effective in reducing endodontic pain between appointments7.  The result of this clinical trial serves as 
an initiator for further research into dexamethasone as a premedication to improve pain, more specifically 
the reduction of pain through improved anesthesia.  There is limited literature on the use of preoperative 
dexamethasone for increasing the success rates of IANB in patients with irreversible pulpitis.  

In a network meta-analysis by Pulikkotil et al., dexamethasone ranked first in efficacy in improving success 
rates of IANB compared to other drugs, such as NSAIDs and acetaminophen17.  The results of the network 
meta-analysis confirm those seen in a clinical trial completed by Shahi et al., which demonstrated that 
dexamethasone had superior improvement of IANB compared to ibuprofen20.  Another study done by 
Bidar et al. supports the used of dexamethasone 4mg preoperatively to improve the success of the IANB 
in patients with irreversible pulpitis.  In this same study, there was no significant difference between 
dexamethasone and ibuprofen as premedication to improve IANB4.   



Non-steroidal anti-inflammatory drugs 

There is evidence to both support and contest preoperative ibuprofen to improve the success rate of IANB 
in patients with irreversible pulpitis.  Non-steroidal anti-inflammatory drugs inhibit cyclooxygenase which 
is responsible for the associated anti-inflammatory effects24.  A study done by Shahi et. al compared the 
effects of preoperative administration of dexamethasone, ibuprofen, and placebo on the success of IANB. 
There was no significant difference between ibuprofen 400mg and placebo20.  Similarly, Oleson et. al 
compared the success rate of IANB on patients with irreversible pulpitis after administration of 800 mg 
ibuprofen or a placebo.  The results were 41% success rate with ibuprofen and 35% success rate with 
placebo, also concluding that there is no significant difference between ibuprofen and placebo16.  Another 
study done by Aggarwal et. al compared ibuprofen, ketorolac, and placebo in the success rates of IANB. 
No significant effect on the success rate of IANB in cases of irreversible pulpitis was noted between these 
groups.  A 29% success rate, 27% success rate, and 39% success rate of IANB was reported for placebo, 
ibuprofen, and ketorolac, respectively1.  

Despite evidence refuting preoperative administration of NSAIDs for improvement of anesthesia in 
irreversible pulpitis, NSAIDs ranked second to dexamethasone in efficacy of increase the success rate of 
IANB in a systematic review and network meta-analysis by Pulikkotil et. al17.  Moderate evidence exists to 
support the use of NSAIDs, especially ibuprofen >400mg 1 hour prior to IANB to provide additional 
anesthesia11,15.  Doses of ibuprofen <400mg used in studies investigating the effect of preoperative NSAIDs 
on success rates of IANB may correspond to the ineffectiveness of these treatments observed in some of 
the studies15.  Despite this potential explanation, studies using doses >400mg of ibuprofen concur that 
preoperative ibuprofen shows no significant difference compared to placebo13,16.  

Ketorolac is noted to be more beneficial as an NSAID in cases of severe inflammation due to advantages 
such as less likelihood for sequelae such as alterations in bleeding time, causation of renal failure, and 
reactions with combination therapies24.  These advantages explain the rationale behind studies done 
comparing this NSAID to others such as ibuprofen.  Various clinical trials have reported improved IANB 
success rates for patients with irreversible pulpitis when premedicated with ketorolac19,25.  A systematic 
review and meta-analysis done by Sivaramakrishnan et al. confirmed the results of such clinical trials24. In 
one clinical study by Aggarwal et al., ketorolac was reported to have no significant improvement of the 
IANB1. 

Acetaminophen 

As with NSAIDs, such as ibuprofen, there is evidence that shows no significant difference between 
acetaminophen and placebo when used preoperatively for improved success rates of IANB in patients 
with irreversible pulpitis13,21.  In contrast, clinical studies such as those done by Ianiro et al. report IANB 
success rates of 71% when premedicated with acetaminophen compared to 46.2% with placebo.  This 
study concludes that premedication groups have significantly higher success rates compared to placebo 
groups8.  Acetaminophen doses in these studies range from 325mg to 1000mg, which may explain 
differences in results.  Combination therapy with acetaminophen seems to be the focus of most clinical 
trials investigating the effect of analgesics on the success rates of IANB in patients with irreversible 
pulpitis8,9,13,22,23. 



Combination therapy 

Preoperative combination therapies involving acetaminophen for improvement of IANB in cases of 
irreversible pulpitis include ibuprofen 400 mg with acetaminophen 325 mg13, ibuprofen 800 mg with 
acetaminophen 1000 mg, and hydrocodone 10 mg with acetaminophen 1000 mg6.  The majority of clinical 
trials report no clinical significance with combination therapies that include acetaminophen6,9,13,22.  Even 
in combination with centrally-acting agents, acetaminophen has been shown to be ineffective in 
improving IANB. Modaresi et al. studied the preoperative effect of acetaminophen with codeine on the 
success rate of IANB in patients with irreversible pulpitis and found no clinical significance when compared 
to placebo14.  However, in clinical trials done by Ianiro et al. and Singh et al. the opposite is reported8,23. 
A 71.4% success rate of IANB with ibuprofen with acetaminophen combination therapy compared to 
28.5% success rate with placebo is documented23.  Supporting this evidence is a study that reported similar 
values, 75.9% success rate of IANB for ibuprofen with acetaminophen versus 46.2% success rate seen with 
the placebo group8.  

Conclusion 

The efficacy of preoperative medication for the improvement of the success rates of IANB in patients with 
irreversible pulpitis remains unclear.  Current literature suggests that more clinical trials are needed to 
evaluate individual analgesic performance as well as relative performance.  Studies that have been done 
use variations in analgesic dosages, different administration methods, and different analgesics.  In 
addition, differences in operator skill during injection and clinical trial group sizes provides potential 
explanations for the differing opinions of the efficacy of preoperative analgesics for improvement of the 
IANB.  These discrepancies make it difficult to compile the current literature for the purpose of 
determining analgesic efficacy in improving the success of IANB.  More so, it becomes almost impossible 
to determine the relative efficacy of various analgesics.  With the elucidation of the effects of anti-
inflammatory drugs on the success of IANB, further studies of opioid and other centrally-acting agents 
would be indicated.  One clinical trial done by Mahajan et al. reports that Tramadol 50mg shows a 
significant improvement in the success rate of IANB in patients with irreversible pulpitis compared with 
NSAIDs such as ibuprofen and combination therapy of ibuprofen and acetaminophen13.  This suggests a 
potential for better success rates of IANB with the use of centrally-acting analgesics as premedication.  



References 

1. Aggarwal, V., Singla, M., & Kabi, D. (2010, March). Comparative Evaluation of Effect of
Preoperative Oral Medication of Ibuprofen and Ketorolac on Anesthetic Efficacy of Inferior
Alveolar Nerve Block with Lidocaine in Patients with Irreversible Pulpitis: A Prospective, Double-
blind, Randomized Clinical Trial. Journal of Endodontics, 36(3), 375-378. Doi:
https://doi.org/10.1016/j.joen.2009.11.010

2. Allegretti, C.E., Sampaio, R.M., Horliana, A.C., Armonia, P.L., Rocha, R.G., & Tortamano, I.P. (2016,
August). Anesthetic Efficacy in Irreversible Pulpitis: A Randomized Clinical Trial. Brazilian Dental
Journal,27(4), 381-6.

3. Argueta‐Figueroa L, Arzate‐Sosa G, Mendieta‐Zeron H (2012). Anesthetic efficacy of articaine for
inferior alveolar nerve blocks in patients with symptomatic versus asymptomatic irreversible
pulpitis. General Dentistry 60, e39– 43.

4. Bidar, M., Mortazavi, S., Forghani, M., & Akhlaghi, S. (2017, December). Comparison of effect of
oral premedication with ibuprofen or dexamethasone on anesthetic efficacy of inferior alveolar
nerve block in patients with irreversible pulpitis: a prospective, randomized, controlled, double-
blind study. Bull Tokyo Dent Coll, 58(4), 231-6. Doi: 10.2209/tdcpublication.2016-0050.

5. Corbella, S., Taschieri, S., Mannocci, F., Rosen, E., Tsesis, I., & Del Fabbro, M. (2017). Inferior
alveolar nerve block for the treatment of teeth presenting with irreversible pulpitis: A systematic
review of the literature and meta-analysis. Quintessence International, 48(1), 69-82. Doi:
10.3290/j.qi.a37131.

6. Fullmer, S., Drum, M., Reader, A., Nusstein, J., & Beck, M. (2014, January). Effect of preoperative
acetaminophen/hydrocodone on the efficacy of the inferior alveolar nerve block in patients with
symptomatic irreversible pulpitis: a prospective, randomized, double-blind, placebo-controlled
study. Journal of Endodontics, 40(1), 1-5. Doi: 10.1016/j.joen.2013.09.009.

7. Glassman, G., Krasner, P., Morse, D.R., Rankow, H., Lang, J., & Furst, M.L. (1989). A prospective
randomized double‐blind trial on efficacy of dexamethasone for endodontic interappointment
pain in teeth with asymptomatic inflamed pulps. Oral Surgery, Oral Medicine, Oral Pathology, 67,
96– 100.

8. Ianiro, S.R., Jeansonne, B., McNeal, S.F, & Eleazer, P.D. (2007, January). The Effect of Preoperative
Acetaminophen or a Combination of Acetaminophen and Ibuprofen on the Success of Inferior
Alveolar Nerve Block for Teeth with Irreversible Pulpitis. Journal of Endodontics, 33(1), 11-14. Doi:
https://doi.org/10.1016/j.joen.2006.09.005.

9. Jena, A., & Shashirekha, G. (2013, March). Effect of preoperative medications on the efficacy of
inferior alveolar nerve block in patients with irreversible pulpitis: A placebo-controlled clinical
study. Journal of Conservative Dentistry, 16(2), 171-4.

10. Kennedy, S., Reader, A., Nusstein, J., Beck, M., & Weaver, J. (2003). The significance of needle
deflection in success of the inferior alveolar nerve block in patients with irreversible pulpitis.
Journal of Endodontics, 29, 630– 3.

https://doi.org/10.1016/j.joen.2009.11.010
https://doi.org/10.1016/j.joen.2006.09.005


11. Lapidus, D., Goldberg, J., Hobbs, E.H., Ram, S., Clark, G.T., & Enciso, R. (2016, June). Effect of
premedication to provide analgesia as a supplement to inferior alveolar nerve block in patients
with irreversible pulpitis. Journal of the American Dental Association, 147(6), 427-37. Doi:
10.1016/j.adaj.2016.01.006.

12. Li, C., Yang, X., Ma, X., Li, L., & Shi, Z. (2012, March). Preoperative oral nonsteroidal anti-
inflammatory drugs for the success of the inferior alveolar nerve block in irreversible pulpitis
treatment: a systematic review and meta-analysis based on randomized controlled trials.
Quintessence International, 43(3), 209-19. https://www.ncbi.nlm.nih.gov/pubmed/22299121.

13. Mahajan, P., Singh, G., Kaur, R., Monga, P., Vanita, & Bhandari, S.B. (2017). A comparative clinical
study to evaluate the effect of premedication with ibuprofen, tramadol, and combination of
ibuprofen and acetaminophen on success of inferior alveolar nerve block in patients with
asymptomatic irreversible pulpitis. Bangladesh Journal of Medical Science, 16(3), 370-4. Doi:
https://doi.org/10.3329/bjms.v16i3.32848.

14. Modaresi, J., Dianat, O., & Mozayeni, M.A. (2006, September). The efficacy comparison of
ibuprofen, acetaminophen-codeine, and placebo premedication therapy on the depth of
anesthesia during treatment of inflamed teeth. Oral Surgery Oral Medicine Oral Pathology Oral
Radiology, 102(3), 399-403. Doi: https://doi.org/10.1016/j.tripleo.2005.10.053.

15. Nagendrababu, V., Pulikkotil, S.J., Veettil, S.K., Teerawattanapong, N., & Setzer, F.C. (2018, June).
Effect of Nonsteroidal Anti-inflammatory Drug as an Oral Premedication on the Anesthetic
Success of Inferior Alveolar Nerve Block in Treatment of Irreversible Pulpitis: A systematic Review
with Meta-analysis and Trial Sequential Analysis. Journal of Endodontics, 44(6), 914-922. Doi:
10.1016/j.joen.2018.02.017.

16. Oleson, M., Drum, M., Reader, A., Nusstein, J., & Beck, M. (2010, March). Effect of Preoperative
Ibuprofen on the Success of the Inferior Alveolar Nerve Block in Patients with Irreversible Pulpitis.
Journal of Endodontics, 36(3), 379-382. Doi: https://doi.org/10.1016/j.joen.2009.12.030

17. Pulikkotil, SJ, Nagendrababu, V, Veettil, SK, Jinatongthai, P, Setzer, FC. (2018, September). Effect
of oral premedication on the anaesthetic efficacy of inferior alveolar nerve block in patients with
irreversible pulpitis - A systematic review and network meta-analysis of randomized controlled
trials. International Journal of Endodontics, 51(9), 989-1004. Doi: 10.1111/iej.12912.

18. Reisman, D., Reader, A., Nist, R., Beck, M., & Weaver, J. (1997). Anesthetic efficacy of the
supplemental intraosseous injection of 3% mepivacaine in irreversible pulpitis. Oral Surgery, Oral
Medicine, Oral Pathology, Oral Radiology, and Endodontics, 84, 676– 82.

19. Saha, S.G., Jain, S., Dubey, S., Kala, S., Misuriya, A., & Kataria, D. (2016, February). Effect of Oral
Premedication on the Efficacy of Inferior Alveolar Nerve Block in Patients with Symptomatic
Irreversible Pulpitis: A Prospective, Double-Blind, Randomized Controlled Clinical Trial. Journal of
Clinical and Diagnostic Research, 10(2), ZC25-9. Doi: 10.7860/JCDR/2016/16873.7195.

https://www.ncbi.nlm.nih.gov/pubmed/22299121
https://doi.org/10.3329/bjms.v16i3.32848
https://doi.org/10.1016/j.tripleo.2005.10.053
https://doi.org/10.1016/j.joen.2009.12.030


20. Shahi, S., Mokhtari, H., Rahimi, S., Yavari, H.R., Narimani, S., Abdolrahimi, M., & Nezafati, S. (2013,
February). Effect of premedication with ibuprofen and dexamethasone on success rate of inferior
alveolar nerve block for teeth with asymptomatic irreversible pulpitis: a randomized clinical trial.
Journal of Endodontics, 39(2), 160-2. Doi: 10.1016/j.joen.2012.10.011.

21. Shirvani, A., Shamszadeh, S., Eghbal, M.J., Marvasti, L.A., & Asgary, S. (2017, January). Effect of
preoperative oral analgesics on pulpal anesthesia in patients with irreversible pulpitis-a
systematic review and meta-analysis. Clinical Oral Investigations, 21(1), 43-52. Doi:
10.1007/s00784-016-1974-1.

22. Simpson, M., Drum, M., Nusstein, J., Reader, A., & Beck, M. (2011). Effect of combination of
preoperative ibuprofen/acetaminophen on the success of the inferior alveolar nerve block in
patients with symptomatic irreversible pulpitis. Journal of Endodontics, 37, 593– 7.

23. Singh, R.D., Khatter, R., & Bal, C.S. (2010, September). The effect of preoperative ibuprofen,
combination of ibuprofen and acetaminophen, ketorolac versus placebo on the efficacy of the
inferior alveolar nerve block in patients with irreversible pulpitis. Indian Journal of Dental Sciences,
2(4), 4-6.

24. Sivaramakrishnan, G., & Sridharan, K. (2018, April). Oral Ketorolac with Inferior Alveolar Nerve
Block for Irreversible Pulpitis: A Systematic Review and Meta-analysis. The Open Dentistry Journal,
12, 340-6. Doi: 10.2174/1874210601812010340.

25. Yadav, M., Grewal, M.S., Grewal, S., & Deshwal, P. (2015, November). Comparison of Preoperative
Oral Ketorolac on Anesthetic Efficacy of Inferior Alveolar Nerve Block and Buccal and Lingual
Infiltration with Articaine and Lidocaine in Patients with Irreversible Pulpitis: A Prospective,
Randomized, Controlled, Double-blind Study. Journal of Endodontics, 41(11), 1773-7. Doi:
10.1016/j.joen.2015.06.008.

26. Zanjir, M., Yarascavitch, C., Beyene, J., Shah, P.S., & Azarpazhooh, A. (2019, October). Efficacy and
Safety of Pulpal Anesthesia Strategies during Endodontic Treatment of Permanent Mandibular
Molars with Symptomatic Irreversible Pulpitis: A Systematic Review and Network Meta-analysis.
Journal of Endodontics, pii: S0099-2399(19)30658-2. doi: 10.1016/j.joen.2019.09.002.




