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Abstract:- 

 

 Introduction: 

Periodontal ligament injection primarily achieves 

complete anaesthesia in a tooth where regional block 

anaesthesia had previously failed to provide it.The PDL 

injection technique is employed as a supplemental 

injection technique for unsuccessful conventional 

techniques, particularly inferior alveolar nerve block for 

mandibular anaesthesia. 

 

 Aim: 

The aim of this survey is to evaluate the knowledge 

of periodontal ligament injection technique among the 

dental student and to reinforce these in practice by 

giving additional education towards the outcome of 

improper treatment.    

   

 Material and Methodology: 

The cross-sectional questionnaire survey was 

conducted amongst the dental students to determine 

their knowledge towards periodontal ligament injection. 

A total of 160 dental students from different dental 

colleges in Chennai, India were entered into the study. 

 

 Result: 

On analysis of the given data it was observed 87 out 

of 160 (54%) belong to internship categories, 34 were 

senior interns with 23 perusing post-graduation and the 

remaining 16 (10%) were private dental practitioners. 

The questions were individually subjected to chi square 

test. The chi-square statistic is 212.446. The p-value is 

.0001. The result is significant at p < .05 

 

 Conclusion: 

The present study concluded that majority of the 

dental students are aware about importance and 

complications of PDL injection. Even though most of the 

practitioners acquired more knowledge yet minor 

ignorance by few practitioners has been noted. Thus, the 

background of this survey is to evaluate the knowledge 

amongst practitioners and to reinforce additional 

education towards the outcome of improper treatment. 

 

Keywords:- PDL Injection, Anaesthesia, Supplementary 

Injection, Haemophilic Patients. 

 

I. INTRODUCTION 

 

Local anaesthesia is defined as the loss of sensation in 

a circumscribed area of the body caused by depression of 
excitation in nerve endings or by inhibition of the 

conduction process in the peripheral nerves without 

inducing loss of consciousness[1].The following factors 

which determines fear at the time of injection or extraction 

are tissue distensibility, speed of injection,solution 

temperature, patient characteristics, and, most importantly  

the type of technique which is employed[2]. Local 

anaesthesia is considered as a confined treatment modality 

for maxillary anaesthesia since it is easier to perform and 

LA solution can easily diffuse through porous maxillary 

bone and thin bony cortex[3].As such, the periodontal 

ligament (PDL) injection was suggested as an alternative to 
minimize the pain scores during injection of LA for 

maxillary teeth procedures[4].  

 

The PDL injection technique was first described in 

1924 and popularized in the 1970s, when special dental 

syringes were applied to this technique[5].PDL injection 

primarily achieves complete anaesthesia in a tooth where 

regional block anaesthesia had previously failed to provide 

it[6].The needle is placed into the gingival sulcus along the 

mesial root of the tooth and  advanced  along the root until 

resistance is encountered ,approximately 0.2 ml of local 
anaesthetic solution was deposited for 20seconds.  A use of 

25-gauge and 27-gauge short needle is highly recommended 

,to eliminate the problem of needle bending [7]. The PDL 

injection technique is  employed as a supplemental injection 

technique for unsuccessful conventional techniques, 

particularly inferior alveolar nerve block for mandibular 

anaesthesia[8]. However, it is also preferred as a primary 

technique when anaesthesia of short duration is desired and 

a safer alternative when limited soft-tissue anaesthesia for 

simple single-tooth extraction is required. This technique 

shows an rapid onset of action, 30–45 minutes duration of 

anaesthesia and rare systemic toxicity[9]. The results of the 
most recent studiesshowed that PDL anaesthesia is an 

effective anaesthetic technique for localized anaesthesia in 

the mandible. With new devices like the computer-

controlled LA-delivery system (CCLADS), the PDL 

injection has been reported as a convenient primary 

anaesthetic technique of LA for both patient and dentist 

.However, local infiltration has been more effective than 

PDL during extraction procedures .PDL injection with 
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CCLADS,compared with conventional local infiltration 

anaesthesia  reduces injection pain, while achieving a 
satisfactory anaesthetic effect[10]. 

 

The aim of this survey is to evaluate the knowledge of 

periodontal ligament injection technique among the dental 

student and to reinforce these in practice by giving 

additional education towards the outcome of improper 

treatment.                            

 

II. MATERIAL AND METHODOLOGY 

 

The cross-sectional questionnaire survey was 

conducted amongst the dental students to determine their 
knowledge towards periodontal ligament injection. A total 

of 160 dental students from different dental colleges in 

Chennai,India were entered into the study. 

 

A 20-item questionnaire was developed explaining the 

purpose of the survey and requesting participation. The 

questionnaire was designed as online-based survey which 

was converted in google forms and circulated to the 

samples. The participants enrolled in the study expressed 
their level of perception about periodontal ligament injection 

and they were assured that their information provided is kept 

confidential. The received data was submitted for statistical 

analysis using SPSS software Version 20.0 and Chi-squared 

test was performed to determine the significance and to 

investigate the correlation for measured values.Convenient 

sampling technique was employed that yielded information 

from 160 random samples grouped as 55 male and 105 

female participants were taken into this observational study. 

 

III. RESULTS 

 
On analysis of the given data it was observed 87 out of 

160 (54%) belong to internship categories, 34 were senior 

interns with 23 perusing post-graduation and the remaining 

16 (10%) were private dental practitioners. The questions 

were individually subjected to chi square test. The chi-

square statistic is 212.446. The p-value is .0001. The result 

is significant at p < .05 (Table below) 

 

 
(Fig-1) One-way ANOVA was performed to evaluate the interrelationship within and between the study group questionnaires. 

The ANOVA test showed f-ratio value of 52.19005. The p-value is < .00001. The result is highly significant at p < .05. (Table 1) 
 

Summary of Data R1 R2 R3 R4 Total 

N 20 20 17 7 64 

∑X 1600 996 523 81 3200 

Mean 80 49.8 30.7647 11.5714 50 

∑X2 138184 51284 17329 1101 207898 

Std.Dev. 23.1517 9.4122 8.8001 5.2236 27.5733 

Source SS df MS 

  
Between-Responses 34628.0269 3 11542.6756 F = 52.19005 

Within-Respondents 13269.9731 60 221.1662 

  
Total 47898 63 

    
(Table-1) The f-ratio value is 52.19005. The p-value is < .00001. The result is significant at p < .05. 

 

Chi-Square Calculator for Goodness of Fit 
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QUESTIONS Chi square value p value* significance level Significance* 

1 81.225 <0.00001 p<0.05 yes 

2 12.658 0.00178 p<0.05 yes 

3 51.35 <0.00001 p<0.05 yes 

4 29.443 <0.00001 p<0.05 yes 

5 22.647 0.00001 p<0.05 yes 

6 35.15 <0.00001 p<0.05 yes 

7 28.35 <0.00001 p<0.05 yes 

8 6.51 0.0385 p<0.05 yes 

9 65.05 <0.00001 p<0.05 yes 

10 25.04 <0.00001 p<0.05 yes 

11 16.85 0.00076 p<0.05 yes 

12 46.225 <0.00001 p<0.05 yes 

13 40.25 <0.00001 p<0.05 yes 

14 27.225 <0.00001 p<0.05 yes 

15 10.403 0.00551 p<0.05 yes 

16 26.45 <0.00001 p<0.05 yes 

17 25.1 <0.00001 p<0.05 yes 

18 56.08 <0.00001 p<0.05 yes 

19 44.92 <0.00001 p<0.05 yes 

20 61.337 <0.00001 p<0.05 yes 

(Table-2) *p-value significance is set at <0.05 

 

IV. DISCUSSION 

 

Many researches in their studies found diverse 

difference in the use of PDL injection in their clinical 
practice. The main objective of this present study was 

designed to analyse the perception level of PDL injection 

amongst dental students with an unbiased approach. 

 

This result showed that maximum participants(85.6%) 

are aware of PDL injection technique. This is comparable to 

the study conducted byG.Vinitha,et al[11]. About 41.9% of 

present study participants prefers infiltration and 38.1% 

prefers nerve block for extraction and only 20% reported 

that they use PDL injection for extraction. This result 

obtained from the present study showedstatistically 
significant difference of P<0.05 (0.00178).Although 

infiltration and nerve block provide satisfactory 

results[12,13], Occasionally, when presented with a “hot” 

tooth  with pulpal inflammation, these technique fails[14-

17]. For many years, PDL injection have been proposed as 

an alternative for Inferior alveolar nerve block[18,19] and it 

also limits the amount of soft tissue anaesthesia, sparing the 

lip and tongue thus increasing patient comfort[20]. 

 

Nearly 41.3% of dentist revealed that they indicate 

PDL injection for extraction in haemophilic patients,35% 

prefers in infected tooth with sinus opening and 23.8% 
revealed to indicate when routine nerve block fails. PDL 

injection is administered in haemophiliac patient[21] or 

other bleeding disorder, in whom post-injection bleeding 

may be dangerous and in young children and mentally or 

physically handicapped person due to soft tissue trauma to 

the still anaesthetised tongue or lower lip, in accordance 

with malamed[1].Hencein question no.8, Statistically 
significant difference was observed P<0.05 (0.0385). 

 

PDL injection is not recommended for primary teeth, 

Because there have been cases of enamel hypoplasia and 

hypo-mineralisation in un-erupted permanent teeth adjacent 

to the injection site[22]. In current study 51.9% of dental 

students asserted that they contraindicate in primary teeth 

when permanent tooth bud is present as it can cause enamel 

hypoplasia.This again reveals a positive inference of better 

perception level towards PDL injection. Statistically 

significant difference was observed P<0.05 (<0.00001) in 
question no 17. 

 

In the current study 41.3%(<0.00001)of participants 

revealed PDL injection as supplementary injection,This is 

agreed with Malamed[1]. Supplementary injection is 

efficient and easy to perform with minimal anaesthetic 

dosage[23]  and often administered for unsuccessful 

conventional technique[24]and same percent of participants 

reported that they prefer 27-gauge needle for administration 

of PDL injection, which is correlated with the Malamed.It 

was stated that 30-gauge needle were bending upon insertion 

into gingival sulcus and use of 25-27 gauge short needle 
entirely eliminates the problem of bending[25].In this 

result,Statistically significant difference was observed 

P<0.05 (0.00551).76.9% of participants strongly advocate 
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PDL injection with the use of computer-controlled local 

anaesthetic device[26].38.1% were aware that Luer-Lock 
syringe barrel is used to secure the administration of Intra-

ligamentary injection[27]. 

 

In the present study,60% of the dentist reported that 

they deposit 0.2% of pulpal anaesthesia following PDL 

injection and the same percent of participants revealed that 

they administer for 20 seconds of duration.This is in 

accordance to the study by Suzan et al[26], stated that 0.2 ml 

of solution injected with a slow fusion for minimum of 

20seconds.Then, the same technique is repeated on the distal 

of the tooth. This injection may be uncomfortable if the rate 

of injection is too rapid or tissues are inflamed [14]. 31.3% 
of dentist reported complication of PDL injection as 

swelling and discolouration of soft tissue , 23.1% revealed 

as prolonged ischemia of interdental papillae, 8.8% reported 

as exposure of crestal bone. And 36.2% reported as all of the 

above which is similar to the study[28].In this 

result,Statistically significant difference was observed 

P<0.05 (<0.00001).This shows sufficient knowledge 

amongst dental students about the various outcome as a 

complication of PDL injection. 

 

V. CONCLUSION 

 

The present study concluded that majority of the dental 

students are aware about importance and complications of 

PDL injection. It is mainly administered as a alternative 

treatment option when other injections are 

contraindicated.Eventhough most of the practitioners 

acquired more knowledge yet minor ignorance by few 

practitioners has been noted. Thus, the background of this 

survey is to evaluate the knowledge amongst practitioners 

and to reinforce additional education towards the outcome of 

improper treatment. 
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ANNEXURE 

 

SURVEY ON KNOWLEDGE OF DENTAL 

STUDENTS TOWARDS PERIODONTAL LIGAMENT 

INJECTION 

 

1) Are you aware of periodontal ligament injection 

technique? 

a) Yes 

b) No                
 

2)What injection technique do you commonly give for 

extraction? 

a) Infiltration 

b) Nerve block  

c) Periodontal ligament injection 

 

3). Periodontal ligament injection technique is 

    a) conventional injection technique 

    b) supplemental injection technique 

    c)rarely useful technique 
    d)none of the above 

 

4). which is the point of entry of periodontal injection? 

a) gingival sulcus 

b) alveolar mucosa 

c) attached gingiva 

 

5). How many surfaces do you give periodontal ligament 

injection? 

a) 1 

b) 2 
c) 3 

 

6). what do you is the more effective technique for 

extracting a tooth? 
a) periodontal ligament injection  

b) pulpal injection 

c) nerve block 

d) infiltration 

 

7). periodontal ligament injection is given with 

a)  syringe needle 

b)  special injection apparatus 

c) Conventional syringe 

d) None  of the above 

 

8). periodontal ligament injection is indicated for extraction 
in: 

a) haemophilic patients 

b) Extraction of infected tooth with sinus opening 

c) When routine nerve block fails 

 

9). Patient response for periodontal injection 

        a) Good 

        b) Fair  

        c) Poor  

       d) Not reliable 

 
10). Is there any pain experienced during extraction? 

a) as expected, 

b) less than expected 

c) more than expected 

 

11). What is the duration of periodontal ligament injection? 

a) 15 minutes to 20 minutes 

b) 25 minutes to 30 minutes 

c) 30 minutes to 35 minutes 

d) 35 minutes to 45 minutes 

 

12). Use of a computer – controlled local anesthetic delivery 
(C-CLAD) device is strongly advocated for PDL injection: 

a) Yes 

b) No 

 

13). What syringe barrel is used to secure the administration 

of intra-ligamentary injection? 

a) luer-lock syringe 

b) normal slip tip syringe 

c) eccentric tip syringe 

d) none of the above 

 
 14). Have you given periodontal injection for extraction or 

endodontic treatment? 

          a). Yes 

          b). No 

 

15). which needle is used for periodontal ligament injection? 

a) 25-gauge short needle 

b) 27-gauge short needle 

c) 30-gauge short needle 

 

16). What do you think will be the complications of 
periodontal ligament injection? 

a) Discomfort and swelling 
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b) Discoloration of soft tissues 

c) Prolonged ischemia of interdental papillae 
d) Eventual exposure of crestal bone  

 

17). Do you think PDL injection is contraindicated in 

primary teeth. when the permanent tooth bud is present? 

a) yes 

b) no 

c) maybe 

 

 17A) If your answer is YES, why do you think so? 

a) Enamel hypoplasia of developing permanent tooth 

b) Inflammation and resorption 

c) Reduction in the number of pulp cells 
 

18). What can be the deposition of pulpal anaesthesia 

following PDL injection? 

a) 0.1ml 

b) 0.2ml 

c) 0.4ml 

 

19).  The bevel  of the needle  directed away from the tooth 

surface at approximately  to the long axis  of the tooth? 

a) 20-degree angle 

b) 30-degree angle 
c) 40-degree angle 

 

20). For how long is the pressure given during PDL 

injection? 

a) 10 seconds 

b) 20 seconds 

c) 30 seconds 
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