
Introduction :

Local anesthetics are drugs that induce a transient and 

completely reversible state of loss of sensation in a 

circumscribed area of the body, caused by a depression of 

excitation in nerve endings or an inhibition of the 

conduction process in peripheral nerves. 

These  drugs  can  be  

categorized as amides and 
1e s t e rs .  A m i d e s  a re  

metabolized in liver by 

microsomal enzymes and 

mainly removed from 

kidney in unionized form. 

Esters which have high 
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Abstract :

Background and aims : It is a basic rule to aspirate before injection when giving an inferior alveolar nerve block because the local 

anaesthetic may fail if the injection is given into a blood vessel, and the local anaesthetic solution may have undesirable systemic effects. 

There are reports that indicate aspiration is not performed in every injection. The aim of the present study was to assess the incidence of 

intravascular needle entrance in inferior alveolar nerve block injections.

Patients and methods : Interns and postgraduates of our institute performed inferior alveolar nerve block injections using conventional 

technique in 250 patients undergoing minor oral surgical procedures. The results of aspiration were reported. Aspirable syringes and 27 

gauge long needles were used, and the method of aspiration was similar in all cases.

Data were analyzed using t-test.

Results : 20% of inferior alveolar nerve block injections were aspiration positive. Of all injections, 15.8% were intravascular on the right 

side and 14.8% were intravascular on the left. There were no statistically significant differences between right and left injection sites (P = 

0.778). Between the ages of 9 and 19 the incidence of intravascular penetration was significantly greater than at other ages (10/28 

compared with 39/222, P = 0.04).

Conclusion : Aspiration of the syringe after the needle had been placed in position for an inferior alveolar nerve block (but before the 

anaesthetic solution was injected) in 250 patients showed that the tip of the needle was in a blood vessel in 49 (20%). Aspiration of blood 

was significantly more common in patients aged 9–19 years than in all others (P=0.04).It seems that side of injection has no considerable 

effect in incidence of intravascular needle entrance.
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hydrolyzing potency are metabolized by cholinesterase 

enzyme and removed from kidney in a more ionized form 
1compared to amides . 

Main drugs of amide group are lidocaine, mepivacaine, and 

prilocaine. Main esters include tetracaine, benzocaine and 
1procaine . Local anesthetic solution may contain a 

vasoconstrictor in addition to the local anesthetic agent. 

High dose or accidental intravascular injection of local 

anesthetic agent with vasoconstrictor may result in 

cardiovascular and central nervous system toxicity, as well 
1,6,8as tachycardia and hypertension . Primary signs and 

symptoms of overdose are hypertension, tachycardia, 

tachypenia, headache, and vertigo. Other symptoms that 
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may occur later are vision or auditory disorders, anesthesia 

of tongue and perioral areas or chill. If the blood level of the 

drug continues to increase, it can lead to unconsciousness, 

breathing depression and arrest. 

A number of factors increase the toxicity potential of 

anesthetic agents including age, weight, pregnancy, 

hereditary deficiency of cholinesterase enzyme, blood 

vessel constriction, technique and speed of injection, the 

blood supply in area of injection, and vasoconstrictors 

which are added to anesthetics to slow down absorption 
1-5and reduce bleeding . 

Accidental injection into the vessels may occur in all intra-

oral injection techniques; however, when injecting into a 

highly vascular area, such as the pterygomandibular space 

during inferior alveolar nerve block injection, there is 

always the increased risk of an intravascular injection, 

vascular damage and hemorrhage with hematoma 
5,9formation . 

Using aspirable syringes, avoiding needles smaller than 25 

gauge, slow injection and aspiration in two different places 

can minimize incidence of injection into the vessels. 

Therefore, aspiration is necessary to avoid intravascular 
9injection . 

Considering the facts that intravascular injection may lead 

to overdose and toxicity and that there is a high risk of 

intravascular injection in IANB, the aim of this study was to 

assess the incidence of positive aspiration during inferior 

alveolar nerve block injections.

Patients and Methods :

We studied inferior alveolar nerve blocks in 250 patients at 

the department of oral and maxillofacial surgery at our 

institute, Mangalore, Karnataka, India. 

A Luer syringe with a 24G needle 32mm long was used. The 

needle was directed from the opposite quadrant premolar 

area towards the mandibular foramen. After the needle 

had made contact with the bone, it was withdrawn 2–3mm 

and the piston of the syringe was drawn back so that the 

entry of blood into the syringe could be seen. 

The method of aspiration was similar in all cases. Two 

aspirations were performed before injection with the 

needle bevel in different directions. If blood was aspirated 

the needle was withdrawn and the injection repeated. 

Age of the patient, injection technique, side of injection, 

and aspiration result were recorded. Data were analyzed 

using t-test.

Results :

This study included 250 patients undergoing inferior 

alveolar nerve block injections using conventional 

technique.

51.6% of them were performed by post-graduates and 

48.4% by interns.

51% of them were injected on the right side of mandible 

and 49% of them on the left.

Positive aspiration was observed in 17.82% and 22.31%, of 

IANB injections performed by postgraduates and interns 

respectively (Table 1). There were no statistically significant 

differences between the operators in aspiration results (P = 

0.754). 

Overall incidence of needle entrance into the vessel was 

20%.

Of all injections, 15.38% were intravascular on the right 

side and 15.03% were intravascular on the left. The 

difference between intravascular injections on the right 

and left sides was not statistically significant (P = 0.778).

Between the ages of 15 and 19 the incidence of 

intravascular penetration

was significantly greater than at other ages (10/28 

compared with 39/222, P = 0.04).

Table 1 : Incidence of aspiration of blood before inferior 
alveolar nerve block according to age and sex

Number of IANBs (%) No. of Positive

Aspiration (%)

Post-graduates 129 23 (17.82%)

Interns 121 26 (22.31%)

Total 250 49 (20%)
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Discussion :

Intravascular injection of local anaesthetic during inferior 
8,9alveolar nerve block is common . According to some 

authors aspiration is not necessary because intravascular 

injection of local anaesthetic is rare (frequency 0.5%).

These authors maintained that even if that does happen, 

the amount of solution contained in one anaesthetic 

cartridge (2%, 1.8 ml) is not enough to be toxic. 

Most authors do not agree with this, however, and consider 

aspiration before an inferior alveolar nerve block to be 

necessary. Injection to a highly vascular area such as 

pterygomandibular space during an inferior alveolar nerve 

block has a high risk of intravascular needle entrance. 

Accidental intravascular injection of local anesthetic agent 

with vasoconstrictor may result in cardiovascular and 

central nervous system toxicity, as well as tachycardia and 
6,7,8,9hypertension .

The haemodynamic effects of a local anaesthetic with 

1:100,000 vasoconstrictor have been studied in healthy 
3people . This concentration does not cause substantial 

changes to the cardiovascular system when intravascular 

injection of the local anaesthetic is avoided. However, 

greater concentrations (>1:50 000), or even the rapid 

intravascular injection of the cartridge of anaesthetic 

solution, may have dangerous haemodynamic effects in 

patients with cardiovascular disease.

According to the results of this study, the rate of 

intravascular needle entrance in inferior alveolar nerve 

block injections was 20%, which is a relatively high 

incidence. This notable finding emphasizes the necessity of 

aspiration before IANB injections.

The total rate of intravascular needle entrance during IANB 

injections was higher than the result of a previous study 
1(11.7%) .

According to the current study, it seems that the side of 

injection has no considerable effect in incidence of 

intravascular needle entrance.

It seems that the rate of intravascular needle entrance 

might be higher among general dental practitioners, 

though not statistically significant in this study. General 

dental practitioners should be encouraged to consider the 

potential  for  anatomical  complicat ions when 

administering any dental local anesthetic. Failure to do so 

can result not only in less-than optimal local anesthesia 

but, more significantly, in minor – perhaps major – 

consequences in the form of local and systemic 

complications.

Conclusion :

The high incidence of intravascular injection during inferior 

alveolar nerve block that we found proves that aspiration is 

necessary because the failure of anaesthesia is 

accompanied by an increased likelihood of serious 

systemic complications, which may even endanger the life 

of the patient.

 Acknowledgement :

The authors thank Dr. Smitha Bhat and Dr. Deepthi Shetty, 

A. B. Shetty Memorial Institute of Dental Sciences for their 

support and help in carrying out this study. 

References :
1. Malamed SF. Handbook of Local Anesthesia. 3rd ed. St Louis: Mosby, 

1990: 77.
2. Brand HS, Abraham-Inpijn L. Cardiovascular responses induced by 

dental treatment. Eur J Oral Sci 1996;104:245-52.
3. Bader JD, Bonito AJ, Shugars DA. Cardiovascular Effects of Epinephrine 

on Hypertensive Dental Patients. Evidence Report/ Technology 
Assessment Number 48. (Prepared by Research Triangle Institute 
under Contract No. 290-97-0011.) AHRQ Publication No. 02-E006. 
Rockville: Agency for Healthcare Research and Quality; 2002.

4. Pérusse R, Goulet JP, Turcotte JY. Contraindications to vasoconstrictors 
in dentistry: Part I. Cardiovascular diseases. Oral Surg Oral Med Oral 
Pathol 1992;74:679-86.

5. Blanton PL, Jeske AH. ADA Council on Scientific Affairs; ADA Division of 
Science. Avoiding complications in local anesthesia induction: 

anatomical considerations. J Am Dent Assoc 2003;134:888-93.
6. Lustig JP, Zusman SP. Immediate complications of local anesthetic 

administered to 1,007 consecutive patients. J Am Dent Assoc. 1999 
Apr;130(4):496-9.

7. Bennett RC. Monheim's local anesthesia and pain control in dental 
thpractice. 7  ed. St. Louis, MO: C.V. Mosby Publishing; 1984.

8. Frangiskos F, Stavrou E, Merenditis N, Tsitsogianis H, Vardas E, 
Antonopoulou I. Incidence of penetration of a blood vessel during 
inferior alveolar nerve block. Br J Oral Maxillofac Surg. 2003 
Jun;41(3):188-9.

9. Vasconcelos BC, Freitas K, Canuto M. Frequency of positive aspirations 
in anesthesia of the inferior alveolar nerve by the direct technique. 
Med Oral Patol Oral Cir Bucal. 2008 Jun1;13(6):E371-4.


