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Abstract: The Inferior Alveolar Nerve Block (IANB) 1s the most frequently used injection technique in dentistry
and has the greatest risk of accidental intravascular injection. This study conducted to determine the possible
differences in blood aspiration during TANB between different ages, genders and injection sides. Four hundred
and thirty four IANB were performed in 2-18 year-old patients by the principal author. Bloed aspiration was
accepted only if a blood jet rose forcefully along the cartridge on aspiration. Multiple logistic regression
analysis was used to estimate the relationship of age, gender and injection side with incidence of positive blood
aspiration with alpha value set at 0.05. No significant differences (p<t0.03) were observed on contrasting the
mcidence of positive bloed aspiration with the age. However, significant differences were seen on correlating
aspiration to the gender and injection side. Blood aspiration was observed m 12.9% of cases. The hugh
incidence of intravascular injection during TANB that we found proves aspiration is necessary regardless of

the age of the patient.
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INTRODUCTION

Successful treatment of patients, especially pediatric
patients, in terms of allaying their anxiety and discomfort
during restorative and surgical procedures is facilitated by
profound local anesthesia (Wilson and Montgomery,
2005). The mferior alveolar nerve block (IANB),
commonly (but inaccurately) referred to as the mandibular
nerve block, 1s the most frequently used and possibly the
most  important jection techmique m dentistry
(Malamed, 2004). When deep operative or surgical
procedures are undertaken for the mandibular primary or
permanent teeth, the inferior alveolar nerve must be
blocked (Mc Donald et al., 2004). The target area for
IANB 1s the inferior alveolar nerve as it passes downward
toward the mandibular foramen but before it enters mto
the foramen. Tn this injection the inferior alveolar, incisive,
mental and lingual nerves are anesthetized (Malamed,
2004). The mandibular foramen, located between 2/3rd-
3/4h the distance from the anterior border of the ramus to
its posterior border on the medial surface (Bremer, 1952).
Other studies of the anteroposterior location of the
mandibular foramen have provided differing locations.
Hayward and associates found the foramen most often in
the third quadrant from the anterior part of ramus

(Hayward et of., 1977), Whereas, Heston and associates
locate it at 55% cases distal to the anterior ramus
(Hetson et al., 1988). The height of this foramen varies
greatly, ranging from 1 to 19 mm or more above the level
of the occlusal plane (Hayward et al., 1977).

Immediate complications of local anesthesia
admimstration 1include positive blood aspiration,
blanching of the tissue and buming sensation on
impingement of the nerve (Lustig and Zusman, 1999). A
drug overdose reaction is caused by a level of a drug in
the blood sufficiently high to produce adverse effect in
various organs and tissues of the body i which the drug
exerts a clinical action (Malamed, 2004). A factor in
local anesthetic overdose in dentistry is inadvertent
intravascular injection. Extremely high drug levels can be
reached m a short time, leading to serious overdose
reactions. The grater the vascularity of the injection site,
the more rapid the absorption of the drug from that area
into the circulation. The site for IANB is one of the most
highly vascular areas of the entire body (Malamed, 2004).

Although, overdose can occur in persons of any age,
individuals at either end of the age spectrum experience
a higher mecidence of such reaction. The functions of
absorption, metabolism and excretion may be imperfectly
developed in young persons, thereby increasing the half-
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ime of the drug, elevating circulating blood levels and
increasing the risk of overdose (Prince et al, 1992).
Furthermore, the less the body weights of a patient, the
smaller the dose of a drug that can be tolerated before
overdose reactions occur (Malamed, 2004).

According to some authors, aspiration is not
necessary because intravascular mjection of local
anesthetic 1s rare (frequency 0.5%). These authors
maintained that even if that does happen, the amount of
solution contained in 1 anesthetic cartridge (2%, 1.8 mL)
1s not enough to be toxic (Martiz et af., 1986). However,
most authors do not agree with this, however, consider
aspiration before an inferior alveolar nerve block to be
necessary.

The haemodynamic effects of a local anesthetic
with 1:100,000 vasocenstrictor have been studied in
healthy people. This concentration does not cause
substantial changes to the cardiovascular system when
mtravascular injection of the local anesthetic 1s avoided
(Chernow et al., 1983). However, greater concentrations
(=1:50000), or even the rapid intravascular injection of the
cartridge of anesthetic solution, may have dangerous
haemodynamic effects mn patients with cardiovascular
disease (Malamed, 2004).

The blood aspiration technique before the injection
of a local anesthetic solution is an essential procedure,
because it prevents the possible systemic complications
resulting from the imntravascular injection of local
anesthetics (Gay-Escoda et al., 1986; Berini-Aytes, 2000;
Piesold and Muller, 1998; Meechan and Blair, 1989,
Delgado et al., 1999; Cooly and Robison, 1979, Watson
and Colman, 1976; Lopez and Rosello, 1995; Dameelsson
et al., 1984). Tt is the obligation of the dentist to avoid the
risks associated with such accidental injection (Berini-
Avytes and Gay-Escoda, 2000). However, even when this
safety measure 1s adopted, it s not absolutely certain that
the needle is not located intravascularly. On the other
hand, it is essential to perform several aspirations in the
course of anesthetic mfiltration to ascertain that the
needle has not displaced and that local anesthetic 1s not
being injected into a blood vessel (Gay-Escoda et al.,
1986; Berini-Aytes, 2000; Piesold and Muller, 1998,
Meechan and Blair, 1989; Delgado et al., 1999, Cooly and
Robison, 1979; Watson and Colman, 1976; Lopez and
Rosello, 1995; Danieelsson et al., 1984).

By definition, true blood aspiration occurs when a
streamn of blood rises through the cartridge with sufficient
strength to mix with the anesthetic solution. In such
situations the clinician must withdraw the needle, replace
the cartridge and repeat the anesthetic technique from the
start. However, 1t should be taken into account that false-
positive and false-negative results may be obtained even

when a careful aspiration technique is performed. A false-
positive result is defined as the penetration of blood
within the carpule, producing a slight pinkish stain in its
anterior portion. This phenomenon may oceur as a result
of damage to anatomic structures such as muscle or small
blood vessels during needle insertion, with minor blood
extravasations. Another possible cause is the presence of
blood trapped within the needle lumen as a result of
previous blood vessel penetration along the insertion
trajectory  (Berini-Aytes and Gay-FEscoda, 2000;
Delgado et al, 1999, Cooly and Robison, 1979
Watson and Colman, 1976; Lopez and Rosello, 1995;
Danieelsson ef al., 1984; Lehtinen and Oksala, 1979,
Lehtinen, 1983). In such situations, no true blood
aspiration 18 observed, although, in case of doubt as to
whether the needle 1s located within a blood vessel, the
needle should be withdrawn, followed by replacement of
the carpule and repetition of the anesthetic technique. In
addition, this measure allows the correct 1dentification of
any posterior blood aspirations.

On the other hand, a false-negative aspiration may be
observed (ie., the absence of blood aspiration even
though the needle tip 15 located within a blood vessel).
This can occur when the needle level 1s imprinted against
the vascular endothelium, as a result of which the
endothelium obstructs the needle lumen on aspiration.
The pressure subsequently exerted to 1imect the
anesthetic solution rejects the endothelial layer, thereby
giving rise to intravascular administration of the
anesthetic. Another possible cause is the collapse of a
small vessel (with a caliber of under 1.5 mm) due to
excessively intense aspiration. Comsequently, negative
aspiration is not a total guarantee that intravascular
iyjection of the anesthetic solution has not occurred, in
the same way that the presence of blood within the
carpule does not always imply location of the needle tip
within a blood vessel (Delgado et al., 1999, Cooly and
Robison, 1979; Watson and Colman, 1976; Delgado et al.,
2003).

According to Malamed, truncal block of the mferior
alveolar nerve is the technique with the greatest risk of
accidental intravascular injection, with an estimated
incidence of 10-15% (Malamed, 2004). Due to paucity in
the literature about relationship of age, gender and
injection side with incidence of positive blood aspiration,
this study was conducted.

MATERIALS AND METHODS

Four hundred and thirty four TANB in 2-18 year
patients between August 2005 and July 2006 were studied
at the private clime of the principal author, Tehran, Iran.
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All the injections were performed by the principal author
using an aspirating syringe (Scullape, Germany) with a
27-guage needle 25 mm long (Fuj1, Japan).

The patients had no contramdications for TANB such
as infection or acute inflammation in the area of injection
(Malamed, 2004). The patient was positioned supine and
the mouth was opened wide. For a right IANB, the
administrator set at the 8 o'clock position and for a left
TANB at the 10 o'clock position (Malamed, 2004). TANBs
were performed using indirect technicque. The ball of the
thumb was positioned on the coronoid notch of the
anterior border of the ramus and the fingers were placed
on the posterior border of the ramus. The needle was
inserted between the internal oblique ridge and the
pterygomandibular raphe. The barrel of the syninge
overlay the 2 primary mandibular molars or premolars on
the opposite side of the arch and parallels the occlusal
plane (Wilson and Montgomery, 2005). The height of the
mjection was determined according to, the age of the
patient. The needle was advanced until bone contact was
established, followed by slight withdrawal (1 mm) and
aspiration was performed. Hematic aspiration was
accepted only if a blood jet rose forcefully along the
cartridge on aspiration. The following data were recorded
for each TANB: blood aspiration (either positive or
negative), gender, age (up to the day of injection) and
jection side.

The SPSS for PC, version 9, computer program was
used in the analysis. Multiple logistic regression analysis
with stepwise technique was used to estimate the
relationship of age, gender and imection side with
mcidence of positive blood aspiration, using age and
injection side as the binominal variable in regression and
age as a quantative variable. The alpha value was set at
0.05.

RESULTS AND DISCUSSION

A total of 434 IANB were performed. The participants
belonged to the 2-18-year-old group and the median age
of the subjects was 6 years. The gender distribution was
199(45.9%) boys and 235(54.1%) girls. Of the aspirations
performed, 211(48.6%) were on right side, whereas
223(51.4%) were on the left side. The total mcidence of
blood aspiration was 12.9%. The incidence of positive
blood aspiration was regressed on age, using multiple
logistic regression analysis. No sigmficant differences
(p<0.05) were observed on contrasting the incidence of
positive blood aspiration with the age.

Table 1 depicts the aspiration results in regard to
gender and injection side. Table 2 shows the results of
multiple logistic regression analysis with positive

Table 1: Aspiration results in regard to gender and injection side

Number of
Variable positive aspirations Percentage
Boys, left side 23 21.5
Buovs, right side 13 14.1
Girls, left side 14 12.1
Girls, right side 6 5.0
Boys and girls, both sides 56 12.9

Table 2: The effect of gender and injection side on incidence of positive

aspiration
Unstandardized Standardized
Factor coefficients (B+SE) coetficients p-value
gender 0.09+0.03 0.138 0.004
Injection side -0.07+£0.03 -0.017 0.025
Constant 1.84+0.07 <0.001

Table 3: Tncidence of positive blood aspiration in TANB: comparison of the
results of the present study with previous studies

Year of Positive blood

Authors publication aspiration (%)
Harris 1957 3.6
Forrest 1959 4.2
Schiano and Strambi 1964 11.0
Cohenet dal. 1969 10.6
Rood 1972 19.0
Barlett 1972 11.7
Corkery and Barrett 1973 16.8
Persson ef al. 1974 32
Adams and Mount 1976 17.4
TLehtinen and Oksala 1979 13.2
Danieelsson et al. 1984 11.3
Kuster and Udin 1985 3.1
Meechan and Blair 1989 18.9
Donker et af. 1990 22.0
Lopez and Rosello 1995 4.0
Lehtinen and Aarnisalo 1997 4.7
Delgado-Molina et af. 1999 8.9
Delgado-Molina et al. 2003 8.7
Frangiskos et af. 2003 20
Present study 2007 12.9

blood aspiration was regressed on gender and injection
side. The incidence of positive blood aspiration was
significantly higher among boys as compared to the girls
(p<0.05). Significantly ligher blood aspiration was also
observed on left side as compared to right side (p<<0.05).
According to Table 3 the percentage of blood
aspirations reported in the literature is highly variable (3.6-
22%). We observed positive blood aspiration in 12.9%
cases. Frangiskos et al. (2003) observed that aspirating of
blood was significantly more common in patients aged
9-19 years than all others (Frangiskos et al., 2003).
Kuster and Udin observed the higher percentage of
hematic aspirations in 8-10 years old group (Kuster and
Udin, 1985). However, we found no significant
differences on correlating blood aspiration to the age.
Regarding the incidence of positive blood aspiration
and the injection side, Meechan and Blair (15989) and
Delgado-Molina et al. (2003) recorded no statistically
significant differences that are not in coincidence with our
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O Positive aspiration
B Negative aspiration
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Fig. 1: Aspiration results in regard to age

own findings. Delgado-Molina e# al. (2003) had found no
significant differences with respect to patient's sex
(Delgado-Molina et al., 1999).

Further
relationship of age, gender and imection side with
positive blood aspiration. Such studies should consist
of larger sample sizes. Furthermore, investigators
should attempt to determine if a relationship exists
between the operator technique and incidence of positive
blood aspiration on different injection sides and genders
Fig. 1.

studies are warranted to assess the

CONCLUSION

The high incidence of mtravascular mjection during
inferior alveolar nerve block that we found in pediatric
population proves that aspiration is necessary because of
mereased likelihood of serious systemic complications,
which may even endanger the life of the patient.
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