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ABSTRACT:

Introduction- Patients decline dental treatments due to the pain being unbearable. Local
anesthesia(LAs) act by blocking the sensory conduction of harmful stimuli from reaching the
central system of pain during dental treatment, it is also useful in managing fear induced anxiety
states. Intraligamentary anesthesia has been widely utilized in dental practice within recent years.

Materials and methods- Patients with a chief concern of fixed replacement of missing teeth
participated in the study. The study was performed on patients who were undergoing fixed partial
denture treatment which included 112 males and 88 females participants with ages ranging between
18 and 40 years old and who were systemically healthy. Patients in GroupA were injected LA
anesthetized using intraligamentary infiltration, whereas patients in Group B were injected with LA
anesthesia using nerve block and VAS score was evaluated.

Results- In maxillary arch, Pain during the procedure in the maxillary arch was lesser (p<0.05) in
case of intraligamentary (1.62 + 0.76) than the posterior superior alveolar nerve block(1.87 £ 0.80).
In the mandibular arch, pain during the procedure (p<0.05) for intraligamentary (1.62 + 0.763) and
posterior superior alveolar nerve block (1.87 + 0.800).

Conclusion- Intraligamentary injections are useful on patients with bleeding disorders, as they
eliminate the risk of encountering blood vessels during injections as in case of nerve blocks.
Intraligamentary LA helps in reducing the toxicity of LA in the patients.

INTRODUCTION :

The success rate of a dental procedure is heavily
dependent upon effective pain management. Some
patients decline dental treatments due to the pain being
unbearable. Introduction of painlessly administered
anesthesia not only helps with the management of pain
during dental treatment, it is also useful in managing fear
induced anxiety states. The methods of negating pain
include interrupting the pathways that carry the data of
the stimulation from the periphery of the body to the
central nervous system, by interfering the central system,
or by removing the stimulation that causes pain. Local
anesthesia(LAs) act by blocking the sensory conduction
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of harmful stimuli from reaching the central system.[1]
Hence, LA is the most typically utilized technique of
achieving pain management in dentistry. Tooth
preparation is also one of the procedures where
introduction of local anesthetics help in relieving
sensitivity and associated pain [2]. There are various
strategies for the administration of LA, for e.g,
infiltration, nerve block. One such technique is known
intraligamentary anesthesia which was introduced within
the early 20th century. Intraligamentary anesthesia has
been widely utilized in dental practice within recent years
[3]. This method was found to be efficient for crown and
cavity preparations, vital pulpectomies, root canal
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treatments and dental extractions, i.e, for all procedures
usually performed with local infiltration and/or nerve
blocks [4]. The avoidance of any undesirable side effects
usually associated with a nerve block is the main
advantage of this technique.

Administering LA in the oral cavity comes with
its share of problems. Incorrectly administered nerve
blocks can cause damage to the nerve and hematoma if
the needle is injected into an artery. One can expect a
minimal degree of damage to the periodontal tissues
which may occur when practicing the intraligamentary
method of injection. This damage may be caused by a
direct trauma to the intraligamentary tissue or cemental
surface scratches made by the tip of the needle. The
clinical efficacy of the intraligamentary anesthesia has
been proven and described in the literature. Tsirlis et al.
conducted comparative studies of conductivity and
intraligamentary anesthesia in tooth preparation of
mandibular molars [5]. They found no statistically vital
differences within the complications of the inflammation
kind. The method most commonly being used in recent
times is non trephenating intraosseous injections where a
normal dental syringe is placed blindly on the gingival
fissure. ILT is usually done by the deposition of
minimum 0.2 ml of local anesthetic solution for each root
of the tooth. The use of a numbing cream or a spray to
reduce the discomfort caused by the injection of the
anesthetic solution.

The pain experienced by many patients during
restorative procedures involving tooth preparation is
referred to as hyperesthesia, usually, the most commonly
used management technique is administration of local
anesthesia usually in the form of inferior alveolar nerve
block (IANB) and subperiosteal infiltration. Since these
techniques are prone to certain complications,
intraligamental anesthetic technique may be a viable
alternative under such conditions [6]. However, the
effectiveness of this technique needs to be explored in
controlling hyperesthesia during tooth preparation.
Hence, the aim of the study was to evaluate the
effectiveness of intraligamentary anesthesia during tooth
preparation where the null hypothesis stated that there is
no significant difference between the intraligamentary
infiltration and nerve block.
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Material And Methods:

Sample size calculation

A clinical study was carried out in the Department of
Prosthodontics in a university hospital setting. The
present study is an institution based study carried out
within a time frame of (2021-2022). The sample size
estimation was done by using G power software and the
sample consisted of 200 patients (112 males and 88
females). All the selected patients were informed about
the study and voluntary informed written consent was
obtained from them.

Method of sampling

Patients with a chief concern of fixed replacement of
missing teeth participated in the study. The study was
performed on patients who were undergoing fixed partial
denture treatment which included 112 males and 88
females participants with ages ranging between 18 and
40 years old and who were systemically healthy. Simple
random sampling method was followed [figure 1].

500 Participants aged 18-40 years Informed consent prior to enrolment of the
assessed for eligibility study was taken

193- Excluded

57- Implant indicated
33- Unhealthy abutment(caries/attrition}
304 eligible participants who fulfiled the [_{27- RCT indicated abutment
inclusion and exclusion criteria 6- RCT done/dislodged FPD
45- Periodontally compromised
19- Related habit

6- Medically compromised

v

18- Participants who showed negative
behaviour and not willing to
participate

286 subjects were ready to participate

200 subjects were randomly selected
Male= 112, Female= 88

Figure 1: Flow diagram showing patient selection for
study

Study design
Randomized control Trial (RCT)
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Ethical Approval:

The ethical approval was obtained from the institutional
ethics committee. Number: IHEC/SDC/UG-
1863/22/PROSTHO/630

Selection criteria

The study population included patients who reported to

Saveetha Dental College

e Inclusion criteria- patients age ranging between
18 and 40 years old and who were systemically
healthy and single first molar missing either
maxillary or mandibular arch those who wanted
fixed replacement of missing teeth with tooth
supported fixed partial denture with healthy
vital abutment , presence of proper crown root
ratio were considered under the inclusion
criteria
e Exclusion criteria- patients with any allergy,

systemic diseases, tobacco or alcohol habits and
periodontal diseases , multiple edentulous area ,
severe attrited abutment , recession and
attachment loss,history of trauma, non vital or
Root canal treated abutment , tilted abutment ,
patient need for implant were excluded

Intervention :

Procedure

The patients were randomly divided using chits equally
into two groups, Groups A and B, respectively. Patients
in GroupA were injected LA anesthetized using
intraligamentary infiltration, whereas patients in Group
B were injected with LA anesthesia using nerve block
(maxilla- posterior superior alveolar nerve block,
mandible- inferior alveolar nerve block). Both of the
anesthetic techniques were administered before tooth
preparation using a 2 ml insulin syringe (30 gauge
needle) containing 2% lignocaine hydrochloride (HCI)
with adrenaline 1:80000 which is given at buccal
(mesiobuccal), lingual, mesial, and distal aspects of the
tooth for intraligamentary technique. The pain was
evaluated using the visual analog scale (VAS) based on
pain assessment which was given to the participants to be
filled after the tooth preparation. The VAS score was
prepared in English with easily identifiable analogs. The
VAS ranged 0-10, where 0 indicates “no pain,” while 10
indicates “severe excruciating pain.” All the responses
were recorded and analyzed statistically.
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Data Collection

A total sample of 500 patients over a period of one year,
with partial edentulism was taken out of which only 200
patients met the inclusion criteria. Data was reviewed by
an external reviewer.

Statistical Analysis

Data were recorded in Microsoft Excel 2016 (Microsoft
office 10) and later exported to SPSS (Statistical Package
for Social Science for Windows Versions, 20.0), SPSS
Inc, (Chicago IU, USA)) and subjected to statistical
analysis. The Chi-square test and independent t test was
employed with a level of significance set at p<0.05.

Result:

In maxillary arch, there is no significant difference
(p>0.05) between posterior superior alveolar nerve block
and intraligamentary injection for pain during injection
and its duration. Pain during the procedure in the
maxillary arch was lesser (p<0.05) in case of
intraligamentary (1.62 £ 0.76) than the posterior superior
alveolar nerve block(1.87 + 0.80) [table 1]. In
mandibular arch, the only significant difference was
found for the same i.e., pain during procedure (p<0.05)
for intraligamentary (1.62 + 0.763) and posterior superior
alveolar nerve block (1.87 + 0.800) [table 2].
Association between type of LA with pain during
procedure and pain during injection was shown in figure
2 and 3.

Type of LA

M nerveblock
M irtraligamental

0=nao pain 1-3=mild pain  4-5 = modlerate pain & = severe pain

pain during procedure

Figure 2: association between the type of LA and pain
during procedure


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(1), 1860-1867 | ISSN:2251-6727

30—

20—

1-3 = mild pain 4-5 = moderate & = severe pain
pain

pain during injection

Type of LA

I rer vl block
[l intraligamental

7-9=very 10=worst pain
severe pain ol

possible

Figure 3: association between the type of LA and pain

during injection

during injection, duration and pain during procedure in

Type of LA N Mean * SD
SE 95% ClI t - value
P - value
PAIN
DURIN
G
INJECT | Nerve Block 100 367 = 124
ION 0.124 0.264 04 0.413
(MAXI 0.68
LLA) Intraligament 100 3.60 =+ 115
0.115 0.264 04
DURA
TION
OF Nerve Block 100 207 + 1312
ANAES 0.186 0.397 0.337 0.161
THESI 0.872
A Intraligament 100 210 * 1322
(MAXI 0.186 0.397 0.337
LLA)
PAIN
DURIN
G Nerve Block 100 187 + 0.80
PROCE 0.11 0.032 0.468 2.263
DURE 0.025*
(MAXI | Intraligament 100 162 =+ 0.76
LLA) 0.11  0.032 0.468

Table 1: comparison between  nerve block and
intraligamentary anesthesia technique in relation to pain
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maxilla.
Type of LA N Mean + SD SE
95% ClI t - value P - value
PAIN
DURUN
G Nerve Block 100 3.91+1.422 0.142
INJECTI 0.51 0.671 1.692 0.092
ON Intraligament 100 3.60 £ 1.155 0.115
(MANDI 0.51 0.671
BLE)
DURATI
ON OF
ANAES | Nerve Block 100 2.07+1.312 0.131
THESIA 0.397 0.337 0.161 0.872
(MANDI | Intraligament 100 210+ 1.322 0.132
BLE) 0.397 0.337
PAIN
DURING
PROCE | Type of LA N Mean + SD SE
DURE 95% ClI t - value P - value
(MANDI | Nerve Block 100 1.87 £ 0.800 0.8
BLE) 0.32 0.468 0.025 0.025*
Intraligament 100 1.62 +0.763 0.76
0.32 0.468
Table 2: comparison between  nerve block and

intraligamentary anesthesia technique in relation to pain
during injection, duration and pain during procedure in
mandible.

Discussion :

Dental pain management is important for oral surgical
procedures and the fear is strong in some patients that
makes them not report for treatment [23] and hence it is
important to administer LA with minimal pain. Local
anesthetics trigger a regional loss of pain around the site
of administration (as in cases of infiltration anesthesia)
or on the trail of a nerve (as in case of nerve block
anesthesia). Its accessibility as a topical cream and as an
injectable solution (local anesthesia) makes it a viable
tool in dentistry [24]. It acts by inducing an analgesic
impact by interacting with neural cell membranes which
troubles metal binding. The resulting closure of voltage-
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gated sodium channels prevents action potentials from
occurring and accounts for roughly 90th of local activity
of the amide-based anesthetic solutions [25]. To
overcome the decrease in efficaciousness of the
anesthesia caused by amides, vasoconstrictors such as
endocrine are typically added to make amends for the
dilatation, reduce the flow of blood at the injection site,
and enhance the duration of the anesthetic effect. Studies
done by Tung and Eichmiller and Jing et al., depicted
that articaine and 1:100,000 epinephrine is very
effective, with 92.1% anesthetic success within the jaw,
first, and second molar teeth of patients with irreversible
pulpitis [26] but a study associated intraligamentary
injection was more successful when compared to nerve
block which is in accordance with our study [27]. In the
intraligamentary LA, the anesthetic solution diffuses
apically through the marrow spaces into the intraseptal
bone [28]. Malamed SF in 1982 conducted a study to
compare the intraligamentary anesthesia as an alternative
to inferior alveolar nerve block technique in root canal
treatment, crown preparations, periodontal procedures
and extractions [29] and thus, concluded that the
periodontal injection gave a positive result in achieving
adequate anesthesia and could be used as an alternative
to inferior alveolar nerve block technique. Malamed SF
stated that further research was required in this field as
the sample size included for dental extractions in this
study was low.

Pain on Administration of Local Anaesthesia:

Our results were positive with the study in terms of use
of intraligamentary LA where Prama R et al., reported
that pain during needle penetration was less in
intraligamentary as compared to inferior alveolar nerve
block [ 3031 Hence, there appeared to be less
discomfort during intraligamentary technique [32,33].

Duration of Onset of Local Anaesthesia:

In the present study the onset of anesthesia for all the
patients was between 15 and 20 seconds. Malamed SF in
1980, in his study stated that the duration of onset of
anesthesia was less than 30 seconds !

A study done by Jain et al shows that both
intraligamental and subperiosteal infiltrations were
equally effective in controlling pain during tooth
preparation whereas a study done by Eichmiller et al
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found the effectiveness of anesthesia provided by
intraligamental infiltration to be about 92.1% and both
the study is in accordance with present study and this this
could be due to the difference between the amount of LA
used and the tooth on which the test was done [34] The
current study is among the few studies to use the VAS
scale as a method of pain measurement for tooth
preparation after administration of local anesthesia.
Although this method has been criticized for being too
vague, it serves its purpose well to help communicate
better in the current study population[35]

The intraligamentary technique anesthetizes
only the single tooth and the extent of anesthetized soft
tissue is limited and therefore complications like lip or
tongue bite can be avoided. Other possible complications
associated with nerve block are pain and burning on
injection, injury to the medial pterygoid muscle causing
trismus, paresthesia to the lip and tongue due to injury to
the inferior alveolar or lingual nerve, soft tissue injury
and very rarely facial nerve paralysis [36] % The only
complication noted in our study was transient blanching
of tissues after administration of LA. Administration of
LA agents produces pain and anxiety that may cause
subsequent unfavorable behavior [37]° Over the years
alternative injection techniques have been introduced for
reducing the pain on administration of LA. One such
technique is the intraligamentary technique [38] In the
present study, the intraligamentary was used on 200
patients and was successful in 100 patients. The
advantages of this technique included minimal pain on
administration of LA, rapid onset of anesthesia and
minimal pain during the procedure [39] Dower JS Jr and
Barniv ZM in their review of literature on periodontal
ligament injection have concluded that it produces
effective anesthesia and lessens the adverse reaction of
other techniques [40]. It was also successfully used in
patients undergoing extraction of mandibular posterior
teeth with exaggerated gag reflex and patients suffering
from trismus due to oral submucous fibrosis. All the
inherent complications of nerve block were avoided by
this technique in our study. The only disadvantage of the
intraligamentary observed in the present study was that
the duration of anesthesia was limited to 24 minutes.

There are few limitations with intraligamentary
anesthesia i.e, technique sensitivity and multiple
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puncture sites. However, there are several advantages
such as minimal tissue trauma, profound anesthesia, no
risk of hematoma or trismus and minimal anesthetic
recovery discomfort, and hence, this technique can be
used to control 8. Intraligamentary is also very effective
in cases where, one will treat bilateral teeth within the
same appointment while not having to administer two
nerve blocks which is uncomfortable for patients and
intraligamental LA is very helpful in endodontic
procedures as it anesthetizes the ligament, the pulp, and
therefore, the gingiva around the tooth.

Conclusion :

Though the intraligamentary injection is associated with
significantly higher pain scores compared with the
conventional nerve block injection, it is effective in
establishing pulpal and soft tissue anesthesia. The
efficacy of intraligamentary injection is lower when
compared with nerve block injections. However, it may
be indicated as an alternative anesthetic approach in
patients ~ where  conventional  techniques are
contraindicated. Intraligamentary injections are useful on
patients with bleeding disorders, as they eliminate the
risk of encountering blood vessels during injections as in
case of nerve blocks. Intraligamentary LA helps in
reducing the toxicity of LA in the patients.

Acknowledgments: None

Conflict of interest: None

Financial support: None
REFERENCE

[1] Faulkner RK. The high-pressure periodontal
ligament injection. Br Dent J 1983;154:103-5.
https://doi.org/10.1038/sj.bdj.4805004.

[2] Baart JA, Brand HS. Local Anaesthesia in
Dentistry. John Wiley & Sons; 2013.

[3] Smith GN, Walton RE. Periodontal ligament
injection: distribution of injected solutions. Oral
Surg Oral Med Oral Pathol 1983;55:232-8.
https://doi.org/10.1016/0030-4220(83)90319-5.

[4] Boling LR. Blood vessels of the dental pulp. The
Anatomical Record 1942;82:25-37.
https://doi.org/10.1002/ar.1090820104.

[6] Dabarakis N, Tsirlis A, Parisis N, Tsoukalas D.

1865

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

The Role of Temperature in the Action of
Mepivacaine. Anesthesia Progress 2006;53:91-4.
https://doi.org/10.2344/0003-
3006(2006)53[91:trotit]2.0.co;2.

Lilienthal B. A clinical appraisal of intraosseous
dental anesthesia. Oral Surg Oral Med Oral Pathol
1975;39:692-7. https://doi.org/10.1016/0030-
4220(75)90028-6.

Jayaraj G, Sherlin HJ, Ramani P, Premkumar P,
Natesan A. Stromal myofibroblasts in oral
squamous cell carcinoma and potentially
malignant disorders. Indian J Cancer 2015;52:87—
92. https://doi.org/10.4103/0019-509X.175580.
Sekhar CH, Narayanan V, Baig MF. Role of
antimicrobials in third molar surgery: prospective,
double  blind,randomized, placebo-controlled
clinical study. Br J Oral Maxillofac Surg
2001;39:134-7.
https://doi.org/10.1054/bjom.2000.0557.

Khalid W, Varghese SS, Sankari M, Jayakumar
ND. Comparison of Serum Levels of Endothelin-1
in Chronic Periodontitis Patients Before and After
Treatment. J Clin Diagn Res 2017;11:Z2C78-81.
https://doi.org/10.7860/JCDR/2017/24518.9698.
Khalid W, Vargheese SS, Lakshmanan R, Sankari
M, Jayakumar ND. Role of endothelin-1 in
periodontal diseases: A structured review. Indian J
Dent Res 2016;27:323-33.
https://doi.org/10.4103/0970-9290.186247.
Putchala MC, Ramani P, Sherlin HJ, Premkumar
P, Natesan A. Ascorbic acid and its pro-oxidant
activity as a therapy for tumours of oral cavity -- a
systematic review. Arch Oral Biol 2013;58:563—
74.
https://doi.org/10.1016/j.archoralbio.2013.01.016.
Ramesh A, Ravi S, Kaarthikeyan G.
Comprehensive  rehabilitation  using dental
implants in generalized aggressive periodontitis. J
Indian ~ Soc  Periodontol ~ 2017;21:160-3.
https://doi.org/10.4103/jisp.jisp_213 17.
Padavala S, Sukumaran G. Molar Incisor
Hypomineralization and Its Prevalence. Contemp
Clin Dent 2018;9:5246-50.
https://doi.org/10.4103/ccd.ccd_161 18.
Keerthana B, Thenmozhi MS. Occurrence of
foramen of huschke and its clinical significance.
Research Journal of Pharmacy and Technology


http://www.jchr.org/
http://paperpile.com/b/sY7gYb/1VUZ
http://paperpile.com/b/sY7gYb/1VUZ
http://paperpile.com/b/sY7gYb/1VUZ
http://dx.doi.org/10.1038/sj.bdj.4805004
http://paperpile.com/b/sY7gYb/1VUZ
http://paperpile.com/b/sY7gYb/3xa5
http://paperpile.com/b/sY7gYb/3xa5
http://paperpile.com/b/sY7gYb/8azR
http://paperpile.com/b/sY7gYb/8azR
http://paperpile.com/b/sY7gYb/8azR
http://paperpile.com/b/sY7gYb/8azR
http://dx.doi.org/10.1016/0030-4220(83)90319-5
http://paperpile.com/b/sY7gYb/8azR
http://paperpile.com/b/sY7gYb/Gv4r
http://paperpile.com/b/sY7gYb/Gv4r
http://paperpile.com/b/sY7gYb/Gv4r
http://dx.doi.org/10.1002/ar.1090820104
http://paperpile.com/b/sY7gYb/Gv4r
http://paperpile.com/b/sY7gYb/CNvV
http://paperpile.com/b/sY7gYb/CNvV
http://paperpile.com/b/sY7gYb/CNvV
http://paperpile.com/b/sY7gYb/CNvV
http://dx.doi.org/10.2344/0003-3006(2006)53%5B91:trotit%5D2.0.co;2
http://dx.doi.org/10.2344/0003-3006(2006)53%5B91:trotit%5D2.0.co;2
http://paperpile.com/b/sY7gYb/CNvV
http://paperpile.com/b/sY7gYb/frQc
http://paperpile.com/b/sY7gYb/frQc
http://paperpile.com/b/sY7gYb/frQc
http://dx.doi.org/10.1016/0030-4220(75)90028-6
http://dx.doi.org/10.1016/0030-4220(75)90028-6
http://paperpile.com/b/sY7gYb/frQc
http://paperpile.com/b/sY7gYb/PO7wD
http://paperpile.com/b/sY7gYb/PO7wD
http://paperpile.com/b/sY7gYb/PO7wD
http://paperpile.com/b/sY7gYb/PO7wD
http://paperpile.com/b/sY7gYb/PO7wD
http://dx.doi.org/10.4103/0019-509X.175580
http://paperpile.com/b/sY7gYb/PO7wD
http://paperpile.com/b/sY7gYb/zDCae
http://paperpile.com/b/sY7gYb/zDCae
http://paperpile.com/b/sY7gYb/zDCae
http://paperpile.com/b/sY7gYb/zDCae
http://paperpile.com/b/sY7gYb/zDCae
http://paperpile.com/b/sY7gYb/zDCae
http://dx.doi.org/10.1054/bjom.2000.0557
http://paperpile.com/b/sY7gYb/zDCae
http://paperpile.com/b/sY7gYb/Uv5Vg
http://paperpile.com/b/sY7gYb/Uv5Vg
http://paperpile.com/b/sY7gYb/Uv5Vg
http://paperpile.com/b/sY7gYb/Uv5Vg
http://paperpile.com/b/sY7gYb/Uv5Vg
http://dx.doi.org/10.7860/JCDR/2017/24518.9698
http://paperpile.com/b/sY7gYb/Uv5Vg
http://paperpile.com/b/sY7gYb/udJsc
http://paperpile.com/b/sY7gYb/udJsc
http://paperpile.com/b/sY7gYb/udJsc
http://paperpile.com/b/sY7gYb/udJsc
http://paperpile.com/b/sY7gYb/udJsc
http://dx.doi.org/10.4103/0970-9290.186247
http://paperpile.com/b/sY7gYb/udJsc
http://paperpile.com/b/sY7gYb/AKS3R
http://paperpile.com/b/sY7gYb/AKS3R
http://paperpile.com/b/sY7gYb/AKS3R
http://paperpile.com/b/sY7gYb/AKS3R
http://paperpile.com/b/sY7gYb/AKS3R
http://paperpile.com/b/sY7gYb/AKS3R
http://dx.doi.org/10.1016/j.archoralbio.2013.01.016
http://paperpile.com/b/sY7gYb/AKS3R
http://paperpile.com/b/sY7gYb/jLU6t
http://paperpile.com/b/sY7gYb/jLU6t
http://paperpile.com/b/sY7gYb/jLU6t
http://paperpile.com/b/sY7gYb/jLU6t
http://paperpile.com/b/sY7gYb/jLU6t
http://dx.doi.org/10.4103/jisp.jisp_213_17
http://paperpile.com/b/sY7gYb/jLU6t
http://paperpile.com/b/sY7gYb/1mJZH
http://paperpile.com/b/sY7gYb/1mJZH
http://paperpile.com/b/sY7gYb/1mJZH
http://paperpile.com/b/sY7gYb/1mJZH
http://dx.doi.org/10.4103/ccd.ccd_161_18
http://paperpile.com/b/sY7gYb/1mJZH
http://paperpile.com/b/sY7gYb/BGwtt
http://paperpile.com/b/sY7gYb/BGwtt
http://paperpile.com/b/sY7gYb/BGwtt

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(1), 1860-1867 | ISSN:2251-6727

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

1866

2016;9:1835-6.

Patturaja K, Pradeep D. Awareness of basic dental
procedure among general population. J Adv Pharm
Technol Res 2016;9:1349.
https://doi.org/10.5958/0974-360x.2016.00258.4.
Krishnan V, Lakshmi T. Bioglass: A novel
biocompatible innovation. J Adv Pharm Technol
Res 2013;4:78-83. https://doi.org/10.4103/2231-
4040.111523.

Ponnanna AA, Maiti S, Rai N, Jessy P. Three-
dimensional-Printed Malo Bridge: Digital Fixed
Prosthesis for the Partially Edentulous Maxilla.
Contemp Clin Dent 2021;12:451-3.
https://doi.org/10.4103/ccd.ccd_456_20.
Merchant A, Ganapathy DM, Maiti S.
Effectiveness of local and topical anesthesia during
gingival retraction. Brazilian Dental Science
2022;25:e2591.
https://doi.org/10.4322/bds.2022.e2591.

Aparna J, Maiti S, Jessy P. Polyether ether ketone
- As an alternative biomaterial for Metal Richmond
crown-3-dimensional finite element analysis. J
Conserv Dent 2021;24:553-7.
https://doi.org/10.4103/jcd.jcd_638_20.

Maiti S, Rai N, Appanna P, Jessy P. Digital
Telescopic Denture- A Viable Treatment Modality
of Preventive Prosthodontics: Clinical Report.
Annals of Dental Specialty 2022;10:1-4.
https://doi.org/10.51847/eegulOvygd.

Shahzan S, Paulraj J, Maiti S. Assessment of
Anxiety Levels in Children Receiving Dental
Treatment Using Rubber Dam- A Randomized
Control Trial. Annals of Dental Specialty
2022;10:15-21.
https://doi.org/10.51847/ang4hblnjk.

Maiti S, Ponnanna AA, lJingade RRK, Jessy P.
Esthetic Rehabilitation with Rapid Maxillary
Expansion, Lefort Osteotomy, and Gingival
Veneer Prosthesis: A Case Report. Annals of
Dental Specialty 2022;10:29-33.
https://doi.org/10.51847/klthwwrzdw.

Madadian MA, Renton T. Local anaesthesia in
dentistry — achieving effective painless injections.
Dental Update 2019;46:837-46.
https://doi.org/10.12968/denu.2019.46.9.837.
Jain AR, Philip JM. Attachment-retained
Unilateral Distal Extension (Kennedy’s Class 11

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Modification I) Cast Partial Denture. International
Journal of Prosthodontics and Restorative
Dentistry 2012;2:101-7.
https://doi.org/10.5005/jp-journals-10019-1057.
Hicks J, Garcia-Godoy F, Flaitz C. Biological
factors in dental caries enamel structure and the
caries process in the dynamic process of
demineralization and remineralization (part 2). J
Clin Pediatr Dent 2004;28:119-24.
https://doi.org/10.17796/jcpd.28.2.617404w30244
6411.

Tung MS, Eichmiller FC. Dental applications of
amorphous calcium phosphates. J Clin Dent
1999;10:1-6.

Fukase Y, Eanes ED, Takagp S, Chow LC, Brown
WE. Setting Reactions and Compressive Strengths
of Calcium Phosphate Cements. Journal of Dental
Research 1990;69:1852-6.
https://doi.org/10.1177/00220345900690121201.
Hamad S. Anaesthetic efficacy of periodontal
ligament injection of 2% lidocaine with 1:80,000
adrenaline. Al-Rafidain Dental Journal 2006;6:26—
34. https://doi.org/10.33899/rden.2006.40186.
Malamed SF. The periodontal ligament (PDL)
injection: an alternative to inferior alveolar nerve
block. Oral Surg Oral Med Oral Pathol
1982;53:117-21.  https://doi.org/10.1016/0030-
4220(82)90273-0.

Gupta A, Wadhwa J, Aggarwal V, Mehta N,
Abraham D, Aneja K, et al. Anesthetic efficacy of
supplemental intraligamentary injection in human
mandibular teeth with irreversible pulpitis: a
systematic review and meta-analysis. J Dent
Anesth Pain Med 2022;22:1-10.
https://doi.org/10.17245/jdapm.2022.22.1.1.
Youssef BR, Séhnel A, Welk A, Abudrya MH,
Baider M, Alkilzy M, et al. RCT on the
effectiveness of the intraligamentary anesthesia
and inferior alveolar nerve block on pain during
dental treatment. Clin Oral Investig 2021;25:4825—
32. https://doi.org/10.1007/s00784-021-03787-x.
Zargar N, Shooshtari E, Pourmusavi L, Baghban
AA, Ashraf H, Parhizkar A. Anaesthetic Efficacy
of 4% Articaine in Comparison with 2% Lidocaine
as Intraligamentary Injections after an Ineffective
Inferior Alveolar Nerve Block in Mandibular
Molars with Irreversible Pulpitis: A Prospective


http://www.jchr.org/
http://paperpile.com/b/sY7gYb/BGwtt
http://paperpile.com/b/sY7gYb/EH2Xy
http://paperpile.com/b/sY7gYb/EH2Xy
http://paperpile.com/b/sY7gYb/EH2Xy
http://paperpile.com/b/sY7gYb/EH2Xy
http://dx.doi.org/10.5958/0974-360x.2016.00258.4
http://paperpile.com/b/sY7gYb/EH2Xy
http://paperpile.com/b/sY7gYb/uLHkd
http://paperpile.com/b/sY7gYb/uLHkd
http://paperpile.com/b/sY7gYb/uLHkd
http://dx.doi.org/10.4103/2231-4040.111523
http://dx.doi.org/10.4103/2231-4040.111523
http://paperpile.com/b/sY7gYb/uLHkd
http://paperpile.com/b/sY7gYb/Lo5VE
http://paperpile.com/b/sY7gYb/Lo5VE
http://paperpile.com/b/sY7gYb/Lo5VE
http://paperpile.com/b/sY7gYb/Lo5VE
http://paperpile.com/b/sY7gYb/Lo5VE
http://dx.doi.org/10.4103/ccd.ccd_456_20
http://paperpile.com/b/sY7gYb/Lo5VE
http://paperpile.com/b/sY7gYb/9w2Do
http://paperpile.com/b/sY7gYb/9w2Do
http://paperpile.com/b/sY7gYb/9w2Do
http://paperpile.com/b/sY7gYb/9w2Do
http://paperpile.com/b/sY7gYb/9w2Do
http://dx.doi.org/10.4322/bds.2022.e2591
http://paperpile.com/b/sY7gYb/9w2Do
http://paperpile.com/b/sY7gYb/Vt11v
http://paperpile.com/b/sY7gYb/Vt11v
http://paperpile.com/b/sY7gYb/Vt11v
http://paperpile.com/b/sY7gYb/Vt11v
http://paperpile.com/b/sY7gYb/Vt11v
http://dx.doi.org/10.4103/jcd.jcd_638_20
http://paperpile.com/b/sY7gYb/Vt11v
http://paperpile.com/b/sY7gYb/ZOSd
http://paperpile.com/b/sY7gYb/ZOSd
http://paperpile.com/b/sY7gYb/ZOSd
http://paperpile.com/b/sY7gYb/ZOSd
http://paperpile.com/b/sY7gYb/ZOSd
http://dx.doi.org/10.51847/eegul0vygd
http://paperpile.com/b/sY7gYb/ZOSd
http://paperpile.com/b/sY7gYb/03SG
http://paperpile.com/b/sY7gYb/03SG
http://paperpile.com/b/sY7gYb/03SG
http://paperpile.com/b/sY7gYb/03SG
http://paperpile.com/b/sY7gYb/03SG
http://paperpile.com/b/sY7gYb/03SG
http://dx.doi.org/10.51847/ang4hblnjk
http://paperpile.com/b/sY7gYb/03SG
http://paperpile.com/b/sY7gYb/bCSB
http://paperpile.com/b/sY7gYb/bCSB
http://paperpile.com/b/sY7gYb/bCSB
http://paperpile.com/b/sY7gYb/bCSB
http://paperpile.com/b/sY7gYb/bCSB
http://paperpile.com/b/sY7gYb/bCSB
http://dx.doi.org/10.51847/klthwwrzdw
http://paperpile.com/b/sY7gYb/bCSB
http://paperpile.com/b/sY7gYb/0Tze
http://paperpile.com/b/sY7gYb/0Tze
http://paperpile.com/b/sY7gYb/0Tze
http://paperpile.com/b/sY7gYb/0Tze
http://dx.doi.org/10.12968/denu.2019.46.9.837
http://paperpile.com/b/sY7gYb/0Tze
http://paperpile.com/b/sY7gYb/vXEV
http://paperpile.com/b/sY7gYb/vXEV
http://paperpile.com/b/sY7gYb/vXEV
http://paperpile.com/b/sY7gYb/vXEV
http://paperpile.com/b/sY7gYb/vXEV
http://paperpile.com/b/sY7gYb/vXEV
http://dx.doi.org/10.5005/jp-journals-10019-1057
http://paperpile.com/b/sY7gYb/vXEV
http://paperpile.com/b/sY7gYb/Nk2p
http://paperpile.com/b/sY7gYb/Nk2p
http://paperpile.com/b/sY7gYb/Nk2p
http://paperpile.com/b/sY7gYb/Nk2p
http://paperpile.com/b/sY7gYb/Nk2p
http://paperpile.com/b/sY7gYb/Nk2p
http://dx.doi.org/10.17796/jcpd.28.2.617404w302446411
http://dx.doi.org/10.17796/jcpd.28.2.617404w302446411
http://paperpile.com/b/sY7gYb/Nk2p
http://paperpile.com/b/sY7gYb/ttTR
http://paperpile.com/b/sY7gYb/ttTR
http://paperpile.com/b/sY7gYb/ttTR
http://paperpile.com/b/sY7gYb/mWhn
http://paperpile.com/b/sY7gYb/mWhn
http://paperpile.com/b/sY7gYb/mWhn
http://paperpile.com/b/sY7gYb/mWhn
http://paperpile.com/b/sY7gYb/mWhn
http://dx.doi.org/10.1177/00220345900690121201
http://paperpile.com/b/sY7gYb/mWhn
http://paperpile.com/b/sY7gYb/T33x
http://paperpile.com/b/sY7gYb/T33x
http://paperpile.com/b/sY7gYb/T33x
http://paperpile.com/b/sY7gYb/T33x
http://dx.doi.org/10.33899/rden.2006.40186
http://paperpile.com/b/sY7gYb/T33x
http://paperpile.com/b/sY7gYb/6D5I
http://paperpile.com/b/sY7gYb/6D5I
http://paperpile.com/b/sY7gYb/6D5I
http://paperpile.com/b/sY7gYb/6D5I
http://dx.doi.org/10.1016/0030-4220(82)90273-0
http://dx.doi.org/10.1016/0030-4220(82)90273-0
http://paperpile.com/b/sY7gYb/6D5I
http://paperpile.com/b/sY7gYb/PYl0
http://paperpile.com/b/sY7gYb/PYl0
http://paperpile.com/b/sY7gYb/PYl0
http://paperpile.com/b/sY7gYb/PYl0
http://paperpile.com/b/sY7gYb/PYl0
http://paperpile.com/b/sY7gYb/PYl0
http://paperpile.com/b/sY7gYb/PYl0
http://dx.doi.org/10.17245/jdapm.2022.22.1.1
http://paperpile.com/b/sY7gYb/PYl0
http://paperpile.com/b/sY7gYb/7PG2
http://paperpile.com/b/sY7gYb/7PG2
http://paperpile.com/b/sY7gYb/7PG2
http://paperpile.com/b/sY7gYb/7PG2
http://paperpile.com/b/sY7gYb/7PG2
http://paperpile.com/b/sY7gYb/7PG2
http://dx.doi.org/10.1007/s00784-021-03787-x
http://paperpile.com/b/sY7gYb/7PG2
http://paperpile.com/b/sY7gYb/ypVw
http://paperpile.com/b/sY7gYb/ypVw
http://paperpile.com/b/sY7gYb/ypVw
http://paperpile.com/b/sY7gYb/ypVw
http://paperpile.com/b/sY7gYb/ypVw
http://paperpile.com/b/sY7gYb/ypVw

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(1), 1860-1867 | ISSN:2251-6727

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

1867

Randomised Triple-Blind Clinical Trial. Pain
Research and Management 2021;2021:1-10.
https://doi.org/10.1155/2021/6668738.

Pradhan R, Kulkarni D, Shetty L. Evaluation of
Efficacy of Intraligamentary Injection Technique
for Extraction of Mandibular Teeth-A Prospective
Study. J Clin Diagn Res 2017;11:7C110-3.
https://doi.org/10.7860/JCDR/2017/22204.9302.
Cross K, Hug N, Reynolds E. Casein
Phosphopeptides in Oral Health - Chemistry and
Clinical Applications. Current Pharmaceutical
Design 2007;13:793-800.
https://doi.org/10.2174/138161207780363086.
Jing Q, Wan K, Wang X-J, Ma L. Effectiveness
and Safety of Computer-controlled Periodontal
Ligament Injection System in Endodontic Access
to the Mandibular Posterior Teeth. Chinese
Medical  Sciences  Journal  2014;29:23-7.
https://doi.org/10.1016/s1001-9294(14)60019-5.
Garisto GA, Gaffen AS, Lawrence HP,
Tenenbaum HC, Haas DA. Occurrence of
paresthesia  after dental local anesthetic
administration in the United States. The Journal of
the American Dental Association 2010;141:836—
44,
https://doi.org/10.14219/jada.archive.2010.0281.
Nangia T, Kapoor S, Goswami M. Comparative
evaluation of anesthetic efficacy of 4% articaine
using buccal infiltration technique and periodontal
ligament injection technique for extraction of
primary mandibular molars: An In vivo study.
International Journal of Pedodontic Rehabilitation
2020;5:55.
https://doi.org/10.4103/ijpr.ijpr_19 20.

Olley RC, Renton TF, Frost P. A 15-year unique
observational study of intraligamentary local
anaesthesia for posterior mandibular extractions.
Br Dent J 2021. https://doi.org/10.1038/s41415-
020-2350-8.

Helmy RH, Zeitoun SI, El-Habashy LM.
Computer-controlled  Intraligamentary  local
anaesthesia in extraction of mandibular primary
molars: randomised controlled clinical trial. BMC
Oral Health 2022;22:194.
https://doi.org/10.1186/512903-022-02194-2.
Dalla Torre D, Burtscher D. Intraligamentary
anaesthesia as a possible anaesthetic option in oral

implantology: a retrospective analysis. Int J Oral
Maxillofac Surg 2020;49:811-5.
https://doi.org/10.1016/j.ijom.2019.10.017.


http://www.jchr.org/
http://paperpile.com/b/sY7gYb/ypVw
http://paperpile.com/b/sY7gYb/ypVw
http://paperpile.com/b/sY7gYb/ypVw
http://dx.doi.org/10.1155/2021/6668738
http://paperpile.com/b/sY7gYb/ypVw
http://paperpile.com/b/sY7gYb/k7zW
http://paperpile.com/b/sY7gYb/k7zW
http://paperpile.com/b/sY7gYb/k7zW
http://paperpile.com/b/sY7gYb/k7zW
http://paperpile.com/b/sY7gYb/k7zW
http://dx.doi.org/10.7860/JCDR/2017/22204.9302
http://paperpile.com/b/sY7gYb/k7zW
http://paperpile.com/b/sY7gYb/J3Wd
http://paperpile.com/b/sY7gYb/J3Wd
http://paperpile.com/b/sY7gYb/J3Wd
http://paperpile.com/b/sY7gYb/J3Wd
http://paperpile.com/b/sY7gYb/J3Wd
http://dx.doi.org/10.2174/138161207780363086
http://paperpile.com/b/sY7gYb/J3Wd
http://paperpile.com/b/sY7gYb/QMh1
http://paperpile.com/b/sY7gYb/QMh1
http://paperpile.com/b/sY7gYb/QMh1
http://paperpile.com/b/sY7gYb/QMh1
http://paperpile.com/b/sY7gYb/QMh1
http://paperpile.com/b/sY7gYb/QMh1
http://dx.doi.org/10.1016/s1001-9294(14)60019-5
http://paperpile.com/b/sY7gYb/QMh1
http://paperpile.com/b/sY7gYb/JatX
http://paperpile.com/b/sY7gYb/JatX
http://paperpile.com/b/sY7gYb/JatX
http://paperpile.com/b/sY7gYb/JatX
http://paperpile.com/b/sY7gYb/JatX
http://paperpile.com/b/sY7gYb/JatX
http://paperpile.com/b/sY7gYb/JatX
http://dx.doi.org/10.14219/jada.archive.2010.0281
http://paperpile.com/b/sY7gYb/JatX
http://paperpile.com/b/sY7gYb/p8Ue
http://paperpile.com/b/sY7gYb/p8Ue
http://paperpile.com/b/sY7gYb/p8Ue
http://paperpile.com/b/sY7gYb/p8Ue
http://paperpile.com/b/sY7gYb/p8Ue
http://paperpile.com/b/sY7gYb/p8Ue
http://paperpile.com/b/sY7gYb/p8Ue
http://paperpile.com/b/sY7gYb/p8Ue
http://dx.doi.org/10.4103/ijpr.ijpr_19_20
http://paperpile.com/b/sY7gYb/p8Ue
http://paperpile.com/b/sY7gYb/VFrE
http://paperpile.com/b/sY7gYb/VFrE
http://paperpile.com/b/sY7gYb/VFrE
http://paperpile.com/b/sY7gYb/VFrE
http://dx.doi.org/10.1038/s41415-020-2350-8
http://dx.doi.org/10.1038/s41415-020-2350-8
http://paperpile.com/b/sY7gYb/VFrE
http://paperpile.com/b/sY7gYb/QHKK
http://paperpile.com/b/sY7gYb/QHKK
http://paperpile.com/b/sY7gYb/QHKK
http://paperpile.com/b/sY7gYb/QHKK
http://paperpile.com/b/sY7gYb/QHKK
http://paperpile.com/b/sY7gYb/QHKK
http://dx.doi.org/10.1186/s12903-022-02194-2
http://paperpile.com/b/sY7gYb/QHKK
http://paperpile.com/b/sY7gYb/VNr6
http://paperpile.com/b/sY7gYb/VNr6
http://paperpile.com/b/sY7gYb/VNr6
http://paperpile.com/b/sY7gYb/VNr6
http://paperpile.com/b/sY7gYb/VNr6
http://dx.doi.org/10.1016/j.ijom.2019.10.017
http://paperpile.com/b/sY7gYb/VNr6

