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Abstract

Introduction: Pain management during endodontic therapy has been a major concern among the dentists since many yeats.
Patients often associate endodontic treatment with pain. Achieving profound local anesthesia is an important step in perform-
ing root canal treatment. In fact, dental practitioners usually face challenges to achieve this goal in their daily practice. Pain is
common during root canal treatment and it is mainly due to the inflammation of petiodontal ligament. Patient’s anxiety level
raises due to pain during treatment. Till now, vatious agents have tried to manage pain during endodontic treatment. Conven-
tional techniques used to anesthetize teeth are Inferior alveolar nerve block (IANB) Posterior superior alveolar (PSA), Infraor-
bital nerve block (IONB), Greater palatine (GP), Nasopalatine nerve block (NP), Middle superior alveolar nerve block (MSA),
Anterior superior alveolar nerve block(ASA), Lingual nerve block(LN), Mental incisive (MI) nerve blocks (NBs). Apart from
analgesics, corticosteroids, alternative local anesthesia techniques have also been reported to be effective in the management
of inter appointment pain. This systematic review analyzes the anaesthetic efficacy of alternative local anaesthesia techniques
in patients with irreversible pulpitis in pain management during endodontic treatment.

Aim: To assess the anesthetic efficacy of alternative local anesthesia techniques in patients with irreversible pulpitis.

Search Strategy: A search was performed in electronic database (i.e. PUBMED CENTRAL, Google and Hand Search) using
following search terms alone and in combination by means of PUBMED search builder till October 2020.

Selection Criteria: All in vivo studies that used alternative local anaesthesia techniques in patients with irreversible pulpitis
during root canal treatment were selected.

Data Collection and Analysis: All the studies were based on the data extraction and analysis of the studies for quality. The
outcome measutre was to evaluate the reduction of pain during root canal treatment after use of alternative local anesthesia
techniques.

Results: Two studies included for this review had high risk of bias. The included studies used alternative local anesthesia
techniques. Of the 2 studies included for this review;, only 1 study indicated the use of alternative local anesthesia techniques
for effective pain management during endodontic treatment and other study indicated alternative local anesthesia techniques
provided adequate pulpal anesthesia but the results were not statistically significant.

Conclusion: This review concludes that the studies reviewed here have a high risk of quality bias. However, alternative local
anesthesia techniques yielded better results compared to conventional local anesthesia techniques. The included studies were
not designed propetly with respect to randomization, sample size calculation, blinding. Hence further clinical trials need to be
conducted with proper sample size calculation, blinding and randomization to obtain acurate results.

Introduction an important aspect during management of painful endodontic
treatment. Local anesthesia is not always effective in all the cases,

Pain during endodontic treatment is of main concern to both irrespective of the involved tooth or technique of local anesthesia

the patient and the dentist. Many patients associate endodontic used. Various mechanisms have been hypothesized to explain the

treatment with pain [1]. Therefore effective local anesthesia is failure of local anesthetics, including anatomic variations, such as
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cross-innervations and accessory innervations (with lingual nerve,
buccal nerve, mylohyoid nerve, or cervical plexus); decreased lo-
cal pH; tachyphylaxis of anesthetic solutions; activation of noci-
ceptors, including tetrodotoxin and capsaicin sensitive transient
receptor—potential vanilloid type 1 (TRPV1) [2]. Conventional
techniques used to anesthetize teeth are Inferior alveolar nerve
block (IANB) Posterior superior alveolar (PSA), Infraorbital nerve
block IONB), Greater palatine (GP), Nasopalatine nerve block
(NP), Middle superior alveolar nerve block (MSA), Anterior supe-
rior alveolar nerve block(ASA), Lingual nerve block(LN), Mental
incisive (MI) nerve blocks (NBs). Conventional local anesthesia
techniques are most commonly used technique for achieving pul-
pal anesthesia for endodontic procedures [3]. It involves deposi-
tion of local anesthesia solution in the respective space, bathing
the inferior alveolar nerve just before it enters the mandibular fo-
ramen. This technique does not anesthetize other branches of the
mandibular nerve, including lingual, buccal, and nerve to mylo-
hyoid. IANB has a high failure rate ranging from 7% to 77% [4].
The success rates get even worse in patients with inflamed pulpal
tissues. The inferior alveolar nerve block does not always provide
profound pulpal anesthesia. Lower pH of inflamed tissue reduces
the amount of the base form of anesthetic to penetrate the nerve
membrane. Consequently, there is less of the ionized form within
the nerve to achieve anesthesia. Therefore, it is difficult to cot-
relate local pH changes with failure of the inferior alveolar nerve
block |4, 5]. Nerves arising from inflamed tissue have altered rest-
ing potentials and decreased excitability thresholds. Therefore,
local anesthetic agents do not prevent impulse transmission due
to these lowered excitability thresholds [6]. Tetrodotoxin-resistant
(TTXr) class of sodium channels that have been shown to be
resistant to the action of local anesthetics. A related factor is the
increased expression of sodium channels in pulps diagnosed with
irreversible pulpitis [7]. Patients in pain are often apprehensive,
which lowers their pain threshold.

Mental Nerve Block is another technique used to anesthetize
mandibular premolars. The anesthetic agent is deposited near
the mental foramen to anesthetize the distribution of the mental
nerve. Clinical trials showed that both Mental Nerve Block and
Inferior Alveolar Nerve Block had a similar anesthetic success
rate in mandibular premolars [8].

Gow-Gate, Vazirani-Akinosi technique, Intraligamentary Anes-
thesia, Intraosseous injection, Transcutaneous electrical nerve
stimulation (TENS), Intraoral lidocaine patch and Computerized
local anesthesia(the Wand) are newly developed methods to al-
leviate the pain and anxiety of dental patients, as alternatives to
conventional local anesthesia [8, 9].

The purpose of the current review is to assess the anesthetic ef-
ficacy of alternative local anesthesia technique with conventional
local anesthesia technique in teeth with irreversible pulpitis using
a systematic approach to the present evidence.

Previously our team has a rich experience in working on various
research projects across multiple disciplines [10-24]. Now the
growing trend in this area motivated us to pursue this project.

Aim

The aim of this systematic review is to assess the anaesthetic ef-
ficacy of alternative local anaesthesia techniques in patients with
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irreversible pulpitis.
Structured Question

Is anesthetic efficacy of alternative local anesthesia technique as
effective as conventional local anesthesia technique in patients
with irreversible pulpitis?

Pico Analysis

Population - Patients with symptomatic irreversible pulpitis un-
dergoing root canal treatment.

Intervention - Alternative anesthesia techniques.
Comparison - Conventional anesthesia techniques
Outcome - Anesthetic Efficacy

Studies - In vitro

Null Hypothesis

Alternative local anesthesia techniques are as effective as con-
ventional local anesthesia techniques in patients with irreversible

pulpitis
Alternate Hypothesis

Alternative local anesthesia techniques are not as effective as con-
ventional local anesthesia techniques in patients with irreversible

pulpitis.
Materials And Methods

Sources used

For identification of studies included or considered for this re-
view, detailed search strategies were carried out on the following
databases.

e PUBMED Advanced Search (until october 2020)
® Google Search
® Hand Search

No limits and language restrictions were applied during the elec-
tronic search to include the search phase of the systematic review.
No time restriction was applied. Reference list of reviews and of
the identified 7z vitro studies were also checked for possible ad-
ditional studies.

Hand Search

® International Endodontic Journal

® Journal of Endodontics

® Oral Surgery Oral Medicine Oral Pathology

® Oral Surgery

Inclusion Criteria

Criteria for considering studies for this review:

o In vivo studies/clinical trials on patients having irreversible pul-

pitis.

A Systematic Review. Inz | Dentistry Oral Sci.
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® Patients undergoing endodontic treatment.

® Studies where alternative local anesthesia techniques are/is
used.

® Studies where alternative local anesthesia techniques are com-
pared with conventional local anesthesia techniques.

Exclusion Criteria
The following studies were excluded:

® Studies that assessed the anesthetic techniques supplemented
by infiltration anesthesia.

® Studies that assessed the effectiveness of medication/placebo
on the anesthetic techniques.

o Studies on pediatric patients.

e Studies where the comparison to conventional anesthetic tech-
niques was not done.

Results And Discussion

Description of studies

The search identified 713 publications out of which 702 were ex-
cluded after reviewing the title and the abstract and 9 were exclud-

ed after reading the full article. A total of 2 publications fulfilled
all criteria and were included in this review.

Risk of Bias of Included Studies

https://scidoc.org/IJDOS.php

The assessment for the four main methodological quality items is
shown in the table. The study was assessed to have a ‘high risk’
of bias if it did not record a “Yes’ in three or more of the main
four categories, ‘Moderate’ if two out of four categories did not
record a Yes” and ‘Low’ if randomization assessor blinding and
completeness to follow up were considered adequate.

Quality Assessment

(Higgins and Green. Cochrane reviewer’s Handbook 2009)

The quality assessment of included trials was undertaken inde-
pendently as a part of data extraction process. Four main criteria
were examined.

1. Method of Randomization, recorded as

® Yes- Adequate as describes in the text

® No- Inadequate as recorded in the text

® Unclear in the text

2. Allocation Concealment, recorded as

® Yes- Adequate as described in the text

® No- Inadequate as recorded in the text

® Unclear in the text

3. Outcomes assessors blinded to intervention, recorded as

® Yes- Adequate as described in the text

Table 1. Search methodology.
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Table 2. Variables of interest.
S.NO VARIABLES OF INTEREST
1 Alternative Local Anesthesia Technique
Table 3. Characteristics of excluded articles.
SRNO AUTHOR YEAR REASON FOR EXCLUSION
1 Jamileh Ghoddusi 2018 Pa.r_lents Wwete once again randomly a]l(.)ca.md to
receive buccal or lingual supplementary infiltration.
2 Pushpendra Kumar Verma 2012 Supplemental injection was given
3 Sholeh Ghabraei 2017 Supplemental injection was given
4 Rut Beneito-Brotons 2011 Endodontic procedure was not performed
5 Abbas Haghighat 2015 Extraction of mandibular molar teeth were per-
formed
Atool Chandra Bhuyan 2014 Supplemental injection was given
Abhishek Dhindsa 2011 Minor pediatric dental procedures were performed
8 Madhan Chenchugopal 2017 No compatison was done w1th conver}tlonal con-
ventional local anesthetic techniques
9 Vivian Click et al 2014 No comparison was dgne Wlth- conventional local
anesthetic techniques
Table 4. General information of variables of interest and interpretation.
S.No Author and Study Study design Out'come Time of Statistical test Intervention
year type variable | assessment
Sample Size = 97 Gox'x/ga.tes - 27’.
(Gow gates = 25 Vazirani Akinosi
W =25, _ .
Vivek Aggarwal Vazirani-Akinosi =24, Pain during -Before McNemar test | %, conve.n Uimal IANB
. . Treatment anesthesia = 24, 26
1 etal Invivo | 26 received only buccal-plus- treatment .
. o - After received only
lingual infiltrations, . .
. . Treatment buccal-plus-lingual infil-
22 patients (control) received trations
conventional IANB anesthesia)
Success/ failure
rates - Fishet’s
Sample size = 40 Success or 5 - min, exact test,
Hamid Raza- Invi (X-tip intraosseous injection | failure rates, | 10 - min X-tip intraosseous injec-
2 vian et al Vive =20 onset of and 15 - Onset of anes- tion = 20, IANB = 20
TANB = 20) anesthesia min. thesia -Mann—
Whitney U test.
Table 5. Summation tables for individual parameters.
AUTHOR AND INTERVENTION EVALUATION PE- OUTCOME
YEAR RIOD
Vivek Aggarwal et al Gow gates vs Before treatment Gow - Gates and Vazirani-Akinosi technique
2010 Vazirani-Akinosi vs After treatment has higher success rate compared to Conven-

Buccal-plus-lingual infiltrations vs

conventional IANB

tional TANB.
None of the techniques gave 100% success
rate.

Hamid Razavian 2013

X-tip intraosseous injection vs IANB

5 - min, 10 - min and

15 - min.

Intraosseous injection system resulted in suc-

cessful anesthesia

® No- Inadequate as recorded in the text

® Unclear in the text

4. Completeness of follow up (was there a clear explanation for

withdrawals and drop outs in each treatment group) assessed as:

® Yes- Dropouts were explained

® No- Dropouts were not explained

Krishna Kanth Jaju, Iffat Nasim. Anaesthetic Efficacy Of Alternative Local Anaesthesia Techniques In Patients With Irreversible
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® None- No dropouts or withdrawals

Other methodological criteria examined included

1. Presence or absence of sample size calculation
2. Comparability of groups at the start
3. Clear inclusion/exclusion criteria

Pulpitis - A Systematic Review. Inz | Dentistry Oral Sci.
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Table 6. Evidence level of selected articles.
AUTHOR YEAR | STUDY DESIGN [ LEVEL OF EVIDENCE
Vivek Aggarwal etal | 2010 In vivo Level 1b
Hamid Razavian 2013 In vivo Level 1b
Table 7. Risk of bias - major ctiteria.
S.No Author Year Rand‘oml- Allocation As.ses.sor Dropf)uts Rls.k of
zation concealment | blinding | described bias
1 Vweki“igamal 2010 Yes No Unclear | Yes High
2 Hamid Raza- ) = )5 No No No No High
vian et al
TABLE 8
S.No Author Year Sample justified | Baseline comparison | I/E criteria | Method etror
1 Vivek Aggar- | 501 Yes Yes Yes No
wal et al
2 Ha@ld Raza- 2013 Yes Yes Yes No
vian et al
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Figure 1. Search flow chart.

Figure 2. Risk of bias summary.
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Figure 3. Risk of bias graph.

The purpose of this systematic review was to evaluate the an-
aesthetic efficacy of alternative local anaesthesia techniques in
patients with irreversible pulpitis. Two invivo studies fulfilled the
criteria for being included in this review.

(Vivek Aggarwal et al, Hamid Razavian et al)
Meta - Analysis

Mostly, systematic reviews perform meta-analysis, which involves
the statistical pooling of data from individual studies when the
studies are similar. A meta-analysis can yield a more precise over-
all estimate of the treatment effect. However, meta-analysis may
not be appropriate in many situations. Owing to the heterogene-
ity among the studies such as sample size and follow up periods,
meta-analysis could not be performed to summarize the data of
included studies. Hence, only descriptive evaluation of data has
been provided.

Pain management during endodontic therapy has been a major
concern among the dentists since many years [25]. Achieving pro-
found local anesthesia is an important step in performing root
canal treatment. The aim of administering local anesthesia is to
minimize pain and maximize comfort for patients undergoing
dental treatment. It is very difficult to obtain successful anesthesia
in teeth with inflamed pulp [26]. It has been said that patients
with irreversible pulpitis have 8 times more chances of failure of
local anesthesia compared with normal patients [27]. In the study
conducted by vivek aggarwal et al, 3 different local anesthesia
techniques were compared with conventional IANB in terms of
pain during access cavity preparation in patients with irreversible
pulpitis [3, 28]. Twenty-five patients received Gow-Gates man-
dibular conduction block anesthesia, 24 patients received Vazira-
ni-Akinosi nerve block, 26 received only buccal-plus-lingual in-
filtrations, and 22 patients (control) received conventional IANB
anesthesia in the included study. Endodontic access preparation
was initiated after 15 minutes of anesthesia. Pain during treatment
was recorded using a Heft-Parker visual analog scale. Gow-Gates
gave a success rate of 52%, which was statistically higher than
control IANB (36%). Vazirani-Akinosi and infiltrations gave 41%
and 27% success rates, respectively, with no statistically significant
differences from control IANB. They concluded that Gow -Gates
mandibular conduction block may increase the success rate in pa-
tients with irreversible pulpitis in mandibular molars. In a rand-
omized clinical trial conducted by Hamid Razavian et al, X-tip
intraosseous injection system was used as primary anesthesia for
irreversible pulpitis of posterior mandibular teeth [29]. Forty pa-
tients with an irreversible pulpitis of mandibular posterior teeth
were randomly divided to receive either intraosseous injection us-

ing the X-tip intraosseous injection system or IAN block as the
primary injection method for pulpal anesthesia. Pulpal anesthesia
was evaluated using an electric pulp tester and cold test at 5-min
intervals for 15 min. Intraosseous injection system resulted in suc-
cessful anesthesia in 17 out of 20 patients (85%). Successful anes-
thesia was achieved with the IAN block in 14 out of 20 patients
(70%). Success rate of the intraosseous injection of anesthesia
was 15% more than the conventional IAN block (85% vs. 70%).
Howevert, there was no significant difference between X-tip intra-
osseous injection system and Inferior alveolar nerve block.

Our institution is passionate about high quality evidence based
research and has excelled in various fields [30-40)].

Interpretation Of The Result

Of the two studies reviewed, one study evaluated the anesthet-
ic efficacy of Gow-Gates mandibular conduction anesthesia,
Vazirani-Akinosi technique, buccal-plus-lingual infiltrations, and
conventional inferior alveolar nerve anesthesia in patients with ir-
reversible pulpitis. Gow-Gates mandibular conduction block had
higher success rate in patients with irreversible pulpitis in man-
dibular molars, another study used X-tip intraosseous injection
system as a primary anesthesia for irreversible pulpitis of pos-
terior mandibular teeth. It was observed that the success rate of
the intraosseous injection of anesthesia was 15% more than the
conventional IAN block (85% vs 70%) but there was no statisti-
cally significant difference. According to the overall results, there
was no significant difference between alternative local anesthesia
techniques and conventional local anesthesia techniques.

Implications For Practice

Alternative local anesthesia techniques can be used as an alterna-
tive to conventional local anesthesia administration. Length of
the nerve exposed to the anesthetic solution in alternative local
techniques is more when compared to conventional local anesthe-
sia technique. This not only increases the efficacy of anesthesia
but also results in faster and effective pain management. In con-
ventional local anesthesia techniques the length of nerve exposed
to anesthetic solution is less which causes incomplete anesthesia.

Implications For Research

These studies used alternative local anesthesia techniques for ad-
ministration of local anesthetic solution for management of pain,
wete standardized and had low quality of evidence. Included stud-
ies used alternative local anesthesia techniques. Evaluation of the
anesthetic efficacy of alternative local anesthesia technique has to
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be standardized. In teeth undergoing endodontic treatment, the [10]. Govindaraju L, Gurunathan D. Effectiveness of Chewable Tooth Brush
pain site is very specific and the surface area is small. Therefore in Children-A Prospective Clinical Study. J Clin Diagn Res. 2017
further studies h to b ied out to standardize the saf d Mar;11(3):ZC31-ZC34. Pubmed PMID: 28511505.

ut e.r studies have to ‘e carried out to S andar ‘126 € sate an [11]. Christabel A, Anantanarayanan P, Subash B, Soh CL, Ramanathan M, Muth-
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with irreversible pulpitis. An electronic search was carried out on . ) . o L
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