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Abstract 

 

Objectives: Extraction of teeth can be either uneventful and uncomplicated, or difficult, with considerable 

postoperative pain. Fear of a dental injection and postoperative pain can prevent patients from seeking dental care 

and often this fear is related to the feeling of needle penetration and pain during the injection. Local anesthesia 

plays an essential role in making dental treatment comfortable. The common techniques for providing pulpal 

anesthesia in maxillary molars include posterior superior alveolar (PSA) nerve block and infiltration anesthesia. 

The aim of this study was to compare the efficacy of two anesthesia methods for the extraction of maxillary 

molars: PSA nerve block technique vs local infiltration technique. 

Materials and methods: The present study was conducted to evaluate the efficacy of PSA nerve block technique 

and infiltration technique for extraction of maxillary molars. In our study total sample size was 40 who underwent 

extraction of maxillary molars age ranged between 18 and 30 years. They were divided into 2 groups 20 patients 

who underwent extraction under infiltration and 20 patients who underwent extraction under PSA. Patients who 

were healthy and non-Smokers having no medications and were free from active local inflammatory lesions, were 

included in the study. Before the commencement of study, patients were informed about the study and informed 

consent was taken before extraction. The palatal injection was combined to both techniques. Preoperative pain 

assessed by a professional operator who was different from the surgeon who performed the extraction. Each record 

was repeated three times on every case: during the injection, at the end of operation and after 15 minutes from the 

end of operation by using visual analogue scale. The data was analyzed using SPSS version 22. The pain VAS 

scores were analyzed by analysis of variance (ANOVA).  

Results: In our study total participants were 40 in which maxillary molar extraction was done. Patients with weak 

pain intensity during injection was more in infiltration 22.5% than PSA. Patients with no pain at the end of 

operation was more with PSA (32.5%). Patients with no pain after 15 minutes of the procedure was more with 

PSA (42.5%). Frequency of injection was less in PSA than compared to infiltration. 

Conclusion: Within the limitations of the study, the statistical analysis of the results  confirmed the extraction of 

maxillary  molars with PSA nerve block and infiltration technique with the mean advantages of PSA with 

Minimum number of necessary injections and  patients with no pain at the end of operation and after 15 minutes 

from extraction was more with PSA however the risk of a potential complication also must be considered 

whenever the PSA block is used. 
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1. Introduction 

 

 Extraction of  teeth can be either uneventful and 

uncomplicated, or difficult, with considerable 

postoperative pain 1.Fear of a dental injection and 

postoperative pain can prevent patients from seeking 

dental care and often this fear is related to the feeling 

of needle penetration and pain during the injection 
2.Local anesthesia plays an essential role in making 

dental treatment comfortable 3. Also it has been 

called the most important drug in dentistry 3.Local 

anesthetics have made it possible to perform many 

surgical procedures quickly, with less preparation 

and a shorter recovery time 3.Local anesthesia is 

routinely used to provide effective pain control, but 

it causes pain and discomfort during administration 
4. 

Many local anesthetic injection techniques are 

available to provide adequate anesthesia to the teeth, 

soft tissues, and hard tissues 4.  Conversely, local 

anesthetic injections are seen by many patients as 

stressful and a reason for avoiding dental treatment 
4.A range of local anesthetic drugs have been used 

in dentistry amongst which lidocaine is the most 

popular 5. The first amide anesthetic to be 

synthesized was lidocaine by Nils Lofgren in 1943 
6.The amide anesthetic gained popularity and was 

started being widely used and was considered the 

gold standard for usage and comparison 6. The onset 

of action of lidocaine varies from 2 to 3 min and the 

duration of its anesthesia is 85 minutes at the pulpal 

level, with addition of epinephrine as 

vasoconstrictor 7. 

The common techniques for providing pulpal 

anesthesia in maxillary molars include posterior 

superior alveolar (PSA) nerve block and infiltration 

anesthesia 8 . The PSA block aims at depositing the 

anesthetic solution near the division of the PSA 

nerve from the maxillary second division nerve and 

its entry into the posterior maxilla 8. It involves the 

insertion of the needle into the buccal mucosa above 

the second molar and directing the needle in an 

upward-backward direction at an angle of 40 to the 

sagittal plane of the head 8. Pfeil et al found that the 

PSA block with 1.8 mL of 2% lidocaine with 

1:100,000 epinephrine provided 77% and 97% 

anesthetic success rates for maxillary first and 

second molars, respectively 9. Adatia reported an 

anesthetic success rate of 97% for maxillary first 

molars using a PSA block with 1.5 to 1.8 mL of 2% 

lignocaine with 1:80,000 epinephrine 10. The 

majority of authors have reported that PSA alone 

can provide effective pulpal anesthesia for maxillary 

first molars 10 . 

Maxillary buccal infiltration anesthesia is a 

commonly used technique for providing pulpal 

anesthesia for maxillary teeth 11. The infiltration 

technique provides anesthesia by the diffusion of 

local anesthesia solution into the cancellous bone via 

the porous thin cortical plate. The buccal infiltration 

anesthesia has been shown to provide a success rate 

of 72% to 100% in healthy pulps 12. Moreover, 

buccal infiltration anesthesia shows an equivalent 

effect for different anesthetic solutions (with 

epinephrine) including lidocaine, articaine, and 

prilocaine for maxillary first molars 13. The maxilla 

is very porous and highly vascular. Therefore, 

anesthesia of maxillary teeth can be accomplished 

more easily than with mandibular teeth.Our team 

has extensive knowledge and research experience  

that has translate into high quality publications14–23. 

Therefore, the aim of this study was to compare the 

efficacy of two anesthesia methods for the extraction 

of maxillary molars: PSA nerve block technique vs 

local infiltration technique. 

 

2. Materials and Methods 

 

The present study was conducted to evaluate the 

efficacy of PSA nerve block technique and 

infiltration technique for extraction of maxillary 

molars. In our study total sample size was 40 who 

underwent extraction of maxillary molars age 

ranged between 18 and 30 years. They were divided 

into 2 groups 20 patients who underwent extraction 

under infiltration and 20 patients who underwent 

extraction under PSA. Patients who were healthy 

and non-Smokers having no medications and were 

free from active local inflammatory lesions, were 

included in the study. Before the commencement of 

study, patients were informed about the study and 

informed consent was taken before extraction. The 

palatal injection was combined to both techniques. 

A topical anesthetic gel 5% lidocaine was placed 

with a cotton tip applicator. After reaching the target 

area, aspiration was performed in all the planes 

during the administration of the injection. In the 

infiltration technique, after two minutes of buccal 

infiltration, a palatal infiltration was administered. A 

1.8 mL of 2% lidocaine hydrochloride with 1:80,000 

adrenaline solutions was deposited at a rate of 1 

ml/min. After 5 minutes of the injection of a 

determined dose of local anesthesia, the extraction 

was performed. The extraction was similar in all 

cases and was performed by the same surgeon. After 

extraction, all the patients were advised to take an 

oral antibiotic amoxicillin 500 mg t.i.d and non-

steroidal anti-inflammatory drug Diclofenac 

potassium 50 mg t.i.d for 3 days. Preoperative pain 

assessed by a professional operator who was 

different from the surgeon who performed the 

extraction. Each record was repeated three times on 

every case: during the injection, at the end of 

operation and after 15 minutes from the end of 

operation by using visual analogue scale (Figure 1). 

The data was analyzed using SPSS version 22. The 

pain VAS scores were analyzed by analysis of 

variance (ANOVA). 
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Figure 1. Heft-Parker visual analog scale (VAS) used for assessment of pain. 

The millimeter demarcations were not shown on the patient’s VAS. 

 

3. Results 

 

In our study, total participants were 40 in which 

maxillary molar extraction was done. The outcomes 

of our study are depicted in Table 1 and Figures 2 – 

5. Patients with weak pain intensity during injection 

was more in infiltration (22.5%) than PSA. Patients 

with no pain at the end of operation was more with 

PSA (32.5%). Patients with no pain after 15 minutes 

of the procedure was more with PSA (42.5%). 

Frequency of injection was less in PSA than 

compared to infiltration.

 

 

 
Table 1: Pain intensity with different type of injection 
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Figure 2 denotes pain intensity during injection using infiltration and PSA block techniques. 

 

 
Figure 3 denotes the pain intensity after injection using infiltration and PSA block techniques. 
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Figure 4 denotes the pain intensity after 15 minutes of extraction using infiltration and PSA block techniques. 
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Figure 5 denotes the frequency of injection using infiltration and PSA block techniques. 

 

4. Discussion 

 

For the effective pain control, the choice of local 

anesthetic techniques may influence the amount of 

discomfort produced during intraoral injection in 

order to propose an easy and safe method to 

anesthetize the dentition and surrounding hard and 

soft tissues during management of surgical 

extraction 24. The various anesthesia techniques 

available in dentistry are nerve block anesthesia, 

infiltration anesthesia, intra-osseous anesthesia, sub-

periosteal infiltration, intraligamental, intra-pulpal, 

intranasal, sublingual, conscious sedation, general 

anesthetic techniques. Amongst these, the 

commonly used anesthetic techniques include nerve 

block and site-specific infiltration techniques. 

Maxillary infiltration anesthesia is a common 

method to anesthetize maxillary teeth 25. Also, the 

PSA nerve block has been advocated to anesthetize 

the first, second, and third molar teeth. 

In our study total participants were 40 in which 

maxillary molar extraction was done. Patients with 

weak pain intensity during injection was more in 

infiltration (22.5%) than PSA. Patients with no pain 

at the end of operation was more with PSA (32.5%). 

Patients with no pain after 15 minutes of the 

procedure was more with PSA (42.5%). Frequency 

of injection was less in PSA than compared to 

infiltration. In a study by Singh AK et al, Patients 

with weak pain intensity during injection was more 

with PSA (60%). Patients with no pain at the end of 

operation was more with PSA (80%). Patients with 

no pain after 15 minutes of the procedure was more 

with PSA (90%) 26. Halim SH concluded that the 

both methods have the same statistic equivalence for 

the surgical extraction of maxillary third molars with 

the significant advantages of PSA nerve block 

technique over infiltration technique that least 

number of necessary injections but at the same time 

the risk of a potential complication like hematoma 

also must be considered 11.  

Al-Delayme RE concluded that although the 

average pain score for all studied times in PSA side 

was lower than the average pain score in infiltration 

technique, repeated statistical measures 

demonstrated that no significant pain reduction 

occurred in the two techniques 12. Numerous studies 

have demonstrated that infiltration injection of 

anesthetics results in 90%-95% successful 

anesthesia in maxillary teeth 27 28. Descriptions of 

conventional techniques for maxillary anesthesia are 

available for review in numerous articles and 

textbooks. Clinically, maxillary anesthesia is more 
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successful than mandibular anesthesia, and the 

infiltration is by far the dominant approach.  

PSA block is associated with many complications. 

Some adverse events have been reported with the 

PSA block including transient diplopia, mydriasis, 

double vision, and hematomas 13. Hematoma is 

usually produced by inserting the needle too far 

posteriorly into the pterygoid plexus of veins 29. One 

of the complications noted by Prakasm et al. (2009) 

in a case of patient receiving posterior superior 

alveolar (PSA) block was temporary pupillary 

dilatation and ptosis 30.With good technique, 

hematomas should not be a problem with the PSA 

nerve block. Most problems with maxillary 

anesthesia can be attributed to individual variances 

of normal anatomic nerve pathways through the 

maxillary bone. According to Waltor and Abbott, 

infiltration anesthesia of maxillary molars fails in 

situations where the palatal roots flare greatly 

toward the midline of the palate 31. Studies have 

shown that PSA block provides consistently reliable 

pulpal anesthesia to the 2 maxillary molars, even in 

the presence of infection or widely flared palatal 

roots (22-31). Limitations of the present study 

includes, limited sample size and geographic limits. 

 

5. Conclusion 

 

Within the limitations of the study, the statistical 

analysis of the results confirmed the extraction of 

maxillary molars with PSA nerve block and 

infiltration technique with the mean advantages of 

PSA with minimum number of necessary injections 

and patients with no pain at the end of operation and 

after 15 minutes from extraction was more with 

PSA. However, the risk of a potential complication 

also must be considered whenever the PSA block is 

used. 
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