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INTRODUCTION

Although local anaesthesia remains the backbone of pain control in dentistry. Many researches are

focused on improvement in the area of anesthetic agents, delivery devices and technique involved.

Newer technologies have been developed that can assist the dentist in providing enhanced pain relief

with reduced injection pain.

Effective and therapeutic removal of bacterial plaque by various treatment modalities such as non-

surgical (scaling and root planning procedures) as well as surgical (open flap debridement procedures)

requires the use of injected local anaesthesia to make the procedure comfortable for the patient. Many

patients are apprehensive about receiving local anaesthesia through syringe-needle injection. The main

drawbacks associated with it are anxiety, fear of needle, long period of numbness of tissues such as

tongue, lips, along with it being painful and uncomfortable to the patient, which cause a reduction in

compliance with the SRP.

So recently new novel anesthetic techniques have been developed which includes intrapocket

anesthesia, intraligamentary, TENS and use of nanorobots to achieve successful topical anesthesia.
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RECENT ADVANCES IN LOCAL ANASTHESIA DELIVERY

Vibrotectile devices: The newer local anesthetic delivery systems aimed to reduce fear of the needle, it

uses advantage of the gate control theory for pain management1 which suggests that pain can be reduced

by simultaneous activation of nerve fibers through the use of vibration.2

• Vibrajet: It is a small battery‑operated attachment that snaps on to the standard dental syringe. It

delivers a high‑frequency vibration to the needle that is strong enough for the patient to feel.3.This

device was developed on the basis of the gate-control theory which states that pain transmission

through A- delta and C nociceptive fibers is depressed at the secondary neuronal cell bodies in the

dorsal horn if the nerve impulses evoked by tactile sensation are simultaneously transmitted

through A delta fibers. It is therefore supposed that vibrating a needle with Vibrajet can result in a

reduction in injection pain.4

• Dental Vibe: Another system that uses vibration diversion based on the pain gate theory is recently

introduced Dental Vibe. It is a cordless, rechargeable, hand held device that delivers comforting,

pulsed, percussive micro‑oscillations to the site where an injection is being administered. Its

U‑shaped vibrating tip attached to a microprocessor‑controlled Vibra‑Pulse motor gently

stimulates the sensory receptors at the injection site, effectively closing the neural pain gate,

obstructing the painful sensation of injections. It also lights the injection area and has an

attachment to retract the lip or cheek5

• Accupal: The Accupal (Hot Springs, AR, USA) is a cordless device that uses both vibration and

pressure to precondition the oral mucosa. Accupal provides pressure and vibrates the injection site

360° proximal to the needle penetration, which shuts the “pain gate,”. After placing the device at

the injection site and applying moderate pressure, the unit light up the area and starts to vibrate.

The needle is placed through a hole in the head of the disposable tip, which is attached to the

motor. It uses one AAA standard battery.6

Computer controlled LA delivery: In mid‑1990s, work started on the development of local anesthetic

delivery systems that was formed of computer technology to control the rate of flow of the anesthetic

solution through the needle. This concept is now called computer‑controlled local anesthetic delivery

(CCLAD).

• WAND: The first of these CCLAD devices, the Wand™ (Milestone Scientific, Inc., Livingston, N.J.),

was introduced in 1997. Subsequent versions from same manufacturers were named Wand Plus

and then CompuDent™. This system enabled operator to accurately manipulate needle placement

with fingertip accuracy and deliver the LA with a foot‑activated control. The lightweight

handpiece is held in a pen‑like grasp that provides the user with greater tactile sensation and

control. The available flow rates of LA delivery are controlled by a computer and thus remain
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consistent from one injection to the next. The greater control over the syringe and the fixed flow

rates of the LA drug are responsible for a significantly improved injection experience, as

demonstrated in many clinical studies conducted with CCLAD devices in dentistry.7-10

• Comfort control syringe: In 2001, The Comfort Control Syringe was introduced which is differs from

the Milestone products in that there is no foot pedal. It has two main components: A base unit and

a syringe. The Comfort Control Syringe has five pre‑programmed speeds for different injection

techniques and can be used for all injection techniques. The injection is controlled by hand, the

syringe is bulky and more cumbersome to use than the Wand handpiece. A comparison between

the traditional dental syringe and the Comfort Control Syringe revealed not much differences in

ease of administration, injection pain and efficacy, and acceptance by patients11.

Jet injection: Jet‑injection technology is based on the principle of using a mechanical energy source to

create a release of pressure sufficient to push a dose of liquid medication through a very small orifice,

creating a thin column of fluid with enough force that it can penetrate soft tissue into the subcutaneous

tissue without a needle. Due to being fast and easy to use, with little or no pain, less tissue damage, and

faster drug absorption at the injection site Jet injectors are believed to offer advantages over traditional

needle injectors.3

• Med –Jet : It has been launched in 2011 with the manufacturer’s claim that medication being injected

with the device is directed through a small orifice 7 times smaller than the smallest available

needle in the world. This extremely small stream of liquid under pressure pierces and then the

remainder of the dose will be dispersed into the desired layer of tissue. The system’s uniqueness

is its ability to utilize low pressure delivery methods without compromising accuracy,

convenience and ease of use ‑ while ensuring patient comfort, environmental safety and user

affordability.12

• Syrijet – This is the device which accepts the standard 1.8 mL cartridges of LA solution (thereby

ensuring sterility of the solution), permits the administration of a variable volume of solution

from 0 to 0.2 mL, and is completely autoclavable.13

Intraosseous Aids for Anaesthesia: It aims to inject local anesthetic solution into the cancellous bone

adjacent to the apex of the tooth.

• Stabident - It is relatively inexpensive and can be used with equipment already existing in a dental

office: A slow‑speed hand piece with a latch contra‑angle for the perforator and a standard dental

anesthetic syringe for the needle. The main disadvantage of the device is that the perforation

needs to be made in a reasonably accessible and visible location (in the attached gingiva distal to

the tooth to be anesthetized) as once the perforator is withdrawn, it can be extremely difficult to

locate the perforation site with the anesthetic needle13
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• X- Tip - Above difficulty of Stabident system to locate the perforation hole, the X‑Tip solves this

problem by making the pilot drill itself a hollow tube through which a 27‑gauge needle can pass.

The X‑Tip has been found to have more post‑operative pain in males, 1 to 3 days after the

procedure, which may be contributed to by increased heat formation during perforation because

of the X‑Tip’s wider diameter of the drill and guide sleeve13.

• Intraflow - device is essentially a dental handpiece equipped with an injection system built into the

body. It allows entry into the penetration zone, injection and withdrawal in one continuous step,

without the need to relocate the perforation site. Disadvantages of the IntraFlow are start‑up and

maintenance costs, and that the device can occasionally leak anesthetic, especially if not

assembled properly.3

Transcutaneous Electrical Nerve Stimulation: It is an electroanalgesia and used in simple restorations

and periodontal procedures. Two mechanisms have been explained. One is that TENS stimulate the

release of the body’s endogenous opiates. The other is based on Melzack and Wall’s gate control

theory.14The components of the system include a TENS control unit, which has dials to control

amplitude, wave rate, and width; lead wires with green, black, and blue slide locks; electrode pads; and

an injection-assist applicator, 9-V alkaline or nickel cadmium batteries. Prior to pad placement, the skin

where the pads are to be placed must be cleaned with alcohol wipes and dried.

Buffering LA in dentistry

• Introducing Carbon dioxide via the buffering process- CO2 in combination with Lignocaine HCl

potentiates the action of Lidocaine HCl by (1) a direct depressant effect of the CO2 on the axon (2)

concentrating the local anesthetic inside the nerve trunk through ion trapping and (3) changing the

charge of the local anesthetic inside the nerve axon15

• Computerized Delivery of Intrasulcular Anesthetics - CDS-IS is a safe, efficient and reliable technique

to achieve adequate anesthesia in children 16

• Intraligamentary Anesthesia – Sta System - Milestone scientific corporation has a new single tooth

anesthesia device. It has computerized control of flow rate of anesthetic delivery and the pressure

applied when giving the injection17. In the early 1900s, Guido, Fischer, and Cassamani were the first to

describe the intraligamentary or periodontal ligament (PDL) local anaesthetics injection technique

(1933).Solution injected via the periodontal ligament reaches the pulpal nerve supply by entering the

cancellous bone through natural perforations in the socket wall. Direct administration of a small dose of

an analgesic into the periodontal ligament produces elevation of the sensitivity threshold of the

periodontium as well as the dental pulp for 10 to 20 min.
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Nanotechnology : To induce local anesthesia in the era of nanodentistry, a colloidal suspension

containing `millions of active analgesic micron-size dental nanorobots will be instilled on the patient’s

gingivae which can crawl through the mucosa, lamina propria or the 1- to 3 µm-thick layer of loose

tissue at the cement-dentinal junction. Dentinal tubule diameter increases nearer the pulp which

facilitates nanorobot movements. Assuming a total path length of about 10 mm from the tooth surface to

the pulp and a modest travel speed of 100 µm/s, nanorobots can complete the journey into the pulp

chamber in approximately 100 seconds. Once installed in the pulp and having established control over

nerve-impulse traffic. The analgesic dental nanorobots may be commanded by the dentist to shut down

all sensitivity in any tooth that requires treatment. When the dentist presses the icon for the desired tooth

on the hand-held controller display, the selected tooth immediately numbs (or later, on command,

awakens). After the oral procedures are completed, the dentist orders the nanorobots (via the same

acoustic data links) to restore all sensation, to relinquish control of nerve traffic and to egress from the

tooth via similar pathways used or ingress; following this, they are aspirated.

Intrapocket Anesthesia (Non – Injectable Anesthetic Gel) A new lidocaine/prilocaine intrapocket

anesthetic gel (Oraqix®) has been developed. Oraqix® contains the active ingredients lidocaine and

prilocaine base (25 mg/g of each substance), together with thermosetting agents. It is a low-viscosity

fluid, whereas at body temperature it becomes an elastic gel. When applied to a periodontal pocket, it

remains at the application site, thereby limiting the risk of its spreading to other areas. It is applied by

inserting a 23-G blunt applicator to the bottom of the periodontal pockets before release of the substance.

The pockets are filled until the gel became visible at the gingival margin.

Injection of local anaesthetics into dense tissues such as those of the palate is a traumatic

experience for most patients, and this is most exemplified by the nasopalatine block and greater palatine

block. When injecting using the standard syringes, the operator encounters significant resistance. To

overcome this, one needs to apply more pressure on the plunger to deposit the solution. This results in

the production of higher pressures within non resilient tissues, leading to pain, ischemia and possible

tissue damage, and distension resulting from discharge of the contents of the syringe. The application

and induction of painless local anesthesia have always been a difficult task, and this demands an

alternative method that is convenient and effective. Insulin syringes which are used by diabetes mellitus

patients are supposed to be very comfortable for the patients and can offer painless injections. A painless

administration of local anesthesia facilitates good behavior and cooperation from the patient during

dental procedures. The main aim of the study is to compare the pain intensity associated with local

anesthetic injection between standard syringe needle prick and super-fine 30 G short needle prick before

periodontal surgery.

Materials and Method

Forty patients reporting for implant and patients undergoing periodontal surgery were selected for the

study. Patients between the age group of 20 and 50 years were selected. Patients who were willing to
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participate in the study were included. Patients who were highly anxious, medically compromised,

uncooperative, as well as those with poor verbal communication, were excluded from the study.

Inflammation or infection at the injection site was also excluded.

Study Design: A total of 40 patients undergoing periodontal surgery were included in the study. Prior to

administration of local anesthesia, the selected patients were randomly assigned by a coin flip to the test

and control groups each consisting of 20 patients, according to randomized parallel design. A detailed

case history was taken for each patient. The patients were randomly assigned to one of the two groups I

(test group), group II (control group).

The test group received local anesthesia with a standard needle (DispoVan)® (26x1.5/0.45 X 38 mm)

whereas the control group received local anesthesia with a super-fine 30G short needle (DispoVan)®

(30 G x 5/16 /0.30 X 6 mm).

Group I received the nasopalatine block and greater palatine block with a standard 2 mL syringe gauge

Local anaesthesia with a standard needle 24 gauge.

Group II received the nasopalatine block and greater palatine block with a Local anaesthesia with a the

block using an insulin syringe with an integral low dead space 30 gauge 6 mm length needle super-fine.

Armamentarium Used-The syringes used to administer local anesthesia in this study were the

disposable U-40 insulin syringe (Dispovan, Hindustan Syringes and Medical Devices Ltd., India)

[Figure 1] and a conventional 2 mL disposable syringe with a 26 G × 11\2 inch needle (Unolok,

Hindustan Syringes and Medical Devices Ltd., India) . The U-40 insulin syringe is a 1ml syringe

attached with a 30 gauge, 6 mm ultrashort needle. The insulin syringe due to the small diameter of its

barrel and plunger, allows the operator better control to deposit very small quantities of the local

anesthetic solution. The ultra-short 6 mm needle gives more stability with less deflection during the

initial mucosal penetration and subsequent injection. The difference between insulin syringe and

conventional syringe.

Method of Administration

 Intraoral preparation of the site of injection was done by povidone iodine solution and a 5 minute

rinse with 0.12 % chlorhexidine gluconate. Patients were kept in a supine position with the head

tilted up and back without hyperextension. After cleaning and drying the region, topical

anaesthetic (20 % benzocaine) was applied to the incisive papilla for 2 min.

 In Nasopalatine block- Firm pressure was applied on the palatal tissue adjacent to the papilla

using a sterile cotton bud or a gloved finger. After 30 seconds, the incisive papilla was penetrated

with the syringe held parallel to the long axis of the maxillary central incisors. Immediately upon
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insertion, few drops of the anesthetic (Lignocaine 2 % with 1:100,000 epinephrine) were

deposited. After another 30 seconds, the needle was advanced with gentle rotation to a depth of 5

mm. 1 mL of the anesthetic solution was slowly injected over 1 minute after ensuring negative

aspiration. Post injection, the needle was maintained in position for several seconds to allow the

fluid pressure to dissipate18

 In Greater Palatine block- Greater palatine nerve block anesthetizes palatal hard and soft tissues

distal to canine till third molar area. Greater palatine foramen was located by pressing the cotton

swab against the hard palate at the junction of the maxillary alveolar process and palatal bone.

The swab was moved slowly distally until a depression in the tissue is felt.A depression in the

tissue will be felt, and this depression is the greater palatine foramen. The orientation of the

syringe was from the opposite side of the mouth at right angle to the target area with the

orientation of bevel of the needle toward the palatal soft tissues19

 Procedures were carried out by a single operator in all the cases to avoid inter operator bias.

 All patients were explained about the visual rating scale (VRS) and were asked to rate the pain

on the VRS and PPI were evaluated on completion of the procedure. Instrumentation to confirm

the effectiveness of anesthesia was carried out by an independent observer using a sharp probe

applied to the palatal gingival sulcus of central incisors on both sides of the midline. VRS scores

of the two groups were analyzed.

FIG- 1- standard needle (DispoVan) and super-fine 30G short needle using an insulin syringe

FIG- 2- Nasopalatine block using
insulin syringe FIG- 3-Nasopalatine block using Standard needle(DispoVan)
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Results:

Two groups of total 40 patients (20 patients in Group I and 20 patients in Group II) participated in the

study. Visual analogue scale (VAS scores) and Present pain intensity (PPI) were recorded for all the

participants.

Visual analog pain scale used to determine the intensity of pain .Therefore, pain associated with the

injection in Group II patients (insulin syringe) was found to be significantly lower than the pain

perceived by the Group I patients (conventional syringe) .

Discussion:

Nasopalatine blocks are normally employed for carrying out soft tissue procedures in the above

regions.The block is generally administered using a dental cartridge holding syringe or a disposable 3

mL/2 mL syringe and is by and large regarded as a very painful injection. 20,21 Pressures generated by

conventional syringes have been shown to be as high as 600 psi or even more. The density of tissues and

the need to penetrate a compact neurovascular bundle have been cited as the most probable reasons for

this extreme discomfort. 20If it were possible to control pressure and rate of local anaesthetic delivery

with the use of non-conventional manual syringes, it should be possible to mitigate pain and render the

nasopalatine block more acceptable to the patient. Various other techniques have been proposed to avoid

this difficulty including preparatory injections through the interdental papilla between the upper incisors,

palatal infiltration bilaterally, computer controlled local anaesthesia delivery. The exact fluid dynamics

produced by a computer controlled motor are difficult, if not impossible, to reproduce manually with a

syringe. Therefore, dentists use various techniques such as use of topical anesthetic agents before

injection 22,lidocaine patches23, electronic dental anesthesia24, and computerized local anesthetic delivery

device (wand) systems to minimize pain, and discomfort while administering local anesthesia 25-29

Pain by injection is usually caused by the needle penetration into the skin and also by the solution

deposited in the target tissues.30Pain during injection may be influenced by the gauge of the needle.31

Dental needles are available in three lengths: Long (32 mm), short (20 mm), and ultrashort (10 mm).

Needle gauges range from size 23 to 30. The gauges of needle commonly available for intraoral local

anesthesia administration are 30, 27, and 25 gauge needles. The diameter of the lumen of the needle is

represented by the gauge of the needle.20A 30-gauge needle has a smaller internal diameter than a 27-

gauge needle, and these larger gauge needles are used where needle deflection through soft tissue may

be affected. There is a growing trend toward the use of smaller-diameter (higher-gauge) needles on the

supposition that they are less traumatic to the patient than needles with larger diameters. Lehtinen and

Lehtinen and Oksala observed 30-gauge needle required significantly less force (69 mN) than the 27-

gauge needle (139 mN) during local anesthetic administration. Several studies found no statistically

significant difference in pain perception between different gauges. In contrary, many studies have

clearly stated the advantage of 30 gauge needle (thinner needles) over 25 and 27 gauge needles in

providing painless local anesthesia in dentistry.32-33
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Similarly, in our study, less pain was felt with the use of higher-gauge insulin syringe and

needle. Our study results are similar to the study by Prabhu et al.and Kour et al.,in which insulin

syringes had a significant clinical advantage over conventional syringes in providing pain-free

comfortable injections.

Conclusion:

The single use insulin syringe is comfortable, cost effective and easily procurable. Through facilitation

of a controlled rate of local anesthetic administration, it permits a near painless administration of the

nasopalatine and greater palatine block without the need for preparatory injections. The slender syringe

with a fine and short needle has the added benefit of good tactile control, and may also appear less

threatening to the patient.

Table 1-PRESENT PAIN INTENSITY

GROUPS PPI 0 PPI 1 PPI 2 PPI 3 PPI 4 PPI 5

GROUP I

(CONTR

OL)

0 0 2 7 7 4

GROUP II

(TEST)

3 4 7 5 1 0

Table 2-VISUAL RATING SCALE

GROUPS VRS 0 VRS 1 VRS 2 VRS 3 VRS 4

GROUP I

(CONTROL

)

0 3 6 6 5

GROUP II

(TEST)

7 7 4 2 0
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