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Introduction
A successful pain management through efficient local anesthesia is 

the basis for every dental therapy. On the one hand, patients expect 
a painless and comfortable dental treatment, which becomes crucial 
especially in subjects suffering from dental phobia [1]. On the other 
hand, the skill of a dentist or oral surgeon himself is often measured 
by the ability of achieving profound and successful local anesthesia 
and pain relief. There are different, more or less known options of local 
anesthesia in the dental area, first of all infiltration anesthesia (IA) as 
well as the inferior alveolar nerve block (IAN). While IA interrupts 
the pain perception in the area of ​​injection, the second mentioned 
technique is related to the innervation area of the mandibular nerve. 
Indeed, beside the interruption of pain perception, both local anesthetic 
methods block also the function of sensitive and motor nerves [2]. As 
a consequence patients experience loss of sensitivity as well as total 
or partial loss of function of facial muscles and/or the tongue for the 
duration of the anesthesia [3]. The result is a temporary restriction of 
patients’ daily life with reduced ability in speaking and eating, but also 
the risk of bite and burn injuries. Moreover, it is well known, that a 
rare but major complication of IANB is represented by the lesion of the 
mandibular nerve with possible permanent disturbances of the nerve 
function [4].

Historical overview
In order to reduce these undesirable side effects first attempts were 

made already at the beginning of the 20th century in order to anesthetize 
single teeth directly without influencing the nerve structures of the 
surrounding tissues [5]. In 1920 Chompret published his experiences 
entitling his work “Anesthésie par injections intraligamenteuses” 
[6] . During the following decades the described technique of 
intraligamentary anesthesia (ILA) was refined simultaneously to the 
development of new anesthetical devices. These instruments enabled 
the injection of the anesthetic solution in the periodontal ligament 
against the high periodontal tissue resistance (back-pressure) with only 
little effort by the dentist himself. Meanwhile various injection devices 
are available, both as manual instrument (as pistol-type, penholder grip 

syringe or dosing wheel syringe) as well as computer-controlled systems 
(CCLADS: computer controlled local anesthetic delivery system) [7]. 
Figure 1 shows an example of a penholder grip syringe armamentarium.

ILA-technique
All of the mentioned devices are characterized by the same working 

principle [5]. The ILA starts with needle (27-30G, 0.3-0.4mm in 
diameter) insertion in the periodontal ligament space between the root 
of the tooth and the alveolar bone. The needle is inserted at an angle 
of 30-40 degrees in respect to the long axis of the tooth and should 
reach a subgingival depth of about 2 to 3 mm in periodontal healthy 
individuals (Figure 2). At least 0.2ml anesthetic solution should be 
applied for each injection site, whereby single rooted teeth should be 
anesthetized with two injections, multi-rooted teeth with one injection 
per root. The injection time for the first application should reach at 
least 20 seconds, whereas every following injection for the same tooth 
should last few seconds longer. Histologic studies have shown that the 
anesthetic solution diffuses into the alveolar bone after application, a 
process that needs time in order to overcome tissue resistance and avoid 
an overpressure in the periodontal complex. In case of any overhasty 
injection, extrusion of the respective tooth with a premature contact 
due to hydraulic forces may be the consequence.

Anesthesia is achieved to the tooth itself but also to the directly 
surrounding tissues, fundamental especially in case of extractions [8,9]. 
The onset of a successful in anesthesia may be expected after about 40 
seconds, the average duration is of about 30 minutes, sufficient for most 
dental treatments, regardless of conservative, prosthetic or endodontic 
procedures or extractions. If a longer duration is necessary, re-injection 
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is possible, although paying attention regarding the injection time (>20 
seconds).

Periodontal effects of ILA
There is still skepticism regarding the possible negative 

consequences of ILA on the periodontium. In the last decades several 
authors conducted animal studies in order to investigate the short- and 
long-term effect of ILA on the periodontal ligament histologically. 
Every study described a temporary inflammatory response in the first 24 
hours after ILA. However, none of the authors could find a permanent 
damage of the periodontium after this initial reaction, neither with 
respect respect to soft tissue (periodontal fibers, gingiva) yet on hard 
tissue (alveolar bone) [10-13].

Similarly, the possible association between ILA and the occurrence 
of a dry socket after extraction has been widely studied. No investigation 
could detect a significant relation between the anesthetic methods and 
wound healing disorders in terms of dolor post extractionem [14,15].

Undesirable side effects
Among the described temporary undesirable side effects after 

intraligamentary injection, postoperative pain due to high pressure 
during injection as well as tooth extrusion with premature contact 
are most frequent. Both complications are a consequence of a too fast 
and too forceful injection. As a result, the anesthetic solution cannot 
diffuse in the periodontal tissue and the alveolar bone, as described 
above. As liquids are not compressible, the tooth is pressed out of 

the alveolar compartment and extruded towards the oral cavity by a 
“hydraulic leverage” [16]. Occlusal precontacts may be the final result. 
In summary, these complications are not technique-dependent but 
operator-dependent, as they can be avoided with accurate consideration 
of the injection features, especially the injection time.

Advantages of ILA
Due to the limited anatomical range and the limited duration of 

action of 30 minutes, the ILA offers the user some advantages both 
to the patient and the dentist. Postoperative restrictions (speaking, 
eating, drinking) are missing, patients following a dental treatment 
under ILA are not restricted regarding their daily life activities or their 
occupational obligations. Simultaneously, ILA prevents postoperative 
bite or burn injuries, which can be the consequence of prolonged loss of 
sensitivity for example after IANB. In addition, the localized anesthetic 
effect of ILA allows for treatments in different regions (e. g. left and 
right mandibular molars) in the same session. Since the onset of the 
anesthetic effect is reached almost immediately after injection, there is 
no latency between anesthesia and treatment, like it has to be taken into 
account for IA and IANB. Moreover and in contrast to IANB, there is 
no risk for nerve injuries by intraligamentary injections [17].

Finally, ILA allows for a significant reduction of the total amount 
of both anesthetic solution and vasoconstrictor supplement compared 
to other anesthetic methods. Simultaneously, accidental intravascular 
application is avoided. Due to these characteristics, intraligamentary 
anesthesia is advantageous especially in the treatment of multimorbid 
“high-risk patients” (e. g. patients with cardiovascular disease or 
anticoagulation) [8].

Contraindications
Given the fact, that according to the present literature negative long 

term effects of ILA may be excluded, there are still some contraindications 
that must be taken into account. In the late 80s Rahn et al. found a potentially 
high rate of bacteremia of 61% in patients treated with ILA [18,19]. They 
could decrease significantly this rate by a preoperative mouthwash with 
chlohexidine for 30 seconds. However, ILA represents still a hazardous 
method for patients with the risk of Endocarditis or immunosuppressed 
patients. Moreover, in case of a profound marginal periodontitis or in 
teeth with a sclerotic periodontal gap, the usefulness of ILA is reduced and 
alternative anesthetic techniques (IANB, IA) are recommended.

Conclusion
In summary, intraligamentary anesthesia can rated as efficient 

as infiltration anesthesia or inferior alveolar nerve block. Numerous 
investigations have demonstrated the feasibility of ILA for most dental 
routine treatments, whereas the patients additionally benefit from the 
mentioned advantages of this technique. Accordingly, as minimally 
invasive method of dental anesthesia represents a clear benefit for both 
practitioners and patients.
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