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Title of article
15-year unique observational study of Intraligamentary-Local-Anaesthesia for posterior
mandibular extractions

Short Title
ILA for posterior mandibular extractions

Abstract
Introduction Intraligamentary Local Anaesthesia (ILA) with articaine is described as an
effective alternative to Inferior Alveolar Nerve Block (IANB) for extraction of posterior teeth in
the mandible, with reduced risk of complications.
Aim To investigate ILA with 4% Articaine and conventional syringe as a unique method for
providing tooth extractions in the posterior mandible.
Materials and methods All consecutive teeth to be extracted in the posterior mandible were
recruited to the study, within exclusion criteria, between 2002 and 2017 in one London NHS
and private dental practice. 4% articaine was given by ILA with a conventional syringe slowly
at two points lingual and two points buccal adjacent to each tooth. Extraction procedures
were all performed flapless. Heavily broken-down teeth (n = 43) were extracted by
sectioning of roots, guttering and elevation with luxators using socket preservation
techniques. Demographic, quantitative and qualitative data were collected at initial
appointments and up to 15 years at review.
Results The median age was 64 years (IQR 17). Teeth extracted included 272 mandibular
molars and second premolars, due to periodontal disease (34%), irreversible pulpitis (29%)
or posterior tooth fracture (27%). The majority of extractions were second molars (44%),
followed by first molars (29%), second premolars (17%) and third molars (10%). Sufficient
anaesthesia was achieved within 5 minutes for all extractions. Procedures lasted less than
30 minutes. Patient feedback reported that the extraction using ILA was quicker than
expected and painless, with limited anaesthesia of tissues other than the teeth to be
extracted. Numeric Rating Scales (NRS) for pain (0-10) were all less than 3. No
complications were recorded.
Conclusion The ILA anaesthetic technique is effective for the purpose of a broad range of
posterior tooth extractions in the mandible and within certain clinical parameters. It mitigates
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risks, including nerve injury and cardiovascular disturbances, associated with repeated
IANB. This is the largest study of its kind and is conducted in primary care.

In brief
•

Demonstrates that ILA with 4% articaine is for effective for posterior mandibular
extractions in many clinical situations;

•

Provides information on the technique for ILA in primary dental care, with patient
feedback;

•

Raises awareness of the techniques for anaesthesia to reduce risk associated with
nerve injury.

Keywords
Anaesthesia, Dental; Periodontal Ligament; Tooth Extraction; Anesthesia, Local; Mandible

Manuscript
Introduction
For the purpose of achieving anaesthesia for tooth extraction, a variety of techniques
exist1. Perhaps the most commonly used technique for mandibular posterior tooth
extractions is the Inferior-Alveolar-Nerve-Block (IANB)1. Despite this, there are concerns
regarding risks associated with IANB and suggestions have been offered for alternative
anaesthetic techniques for extraction of mandibular teeth1,2. In a meta-analysis comparing
IANB with an alternative Intraligamentary-Local-Anaesthesia (ILA) technique, unwanted risks
from IANB included cardiovascular disturbances and risk of nerve injury (involving
paraesthesia or dysesthesia or loss of sensation or taste)3. Considering the relatively small
risks of permanent nerve injury4, concerns have been expressed in the British Dental
Journal, of the possible need to record consent for any procedure involving risk no matter
how small, which itself may not be productive5. It is suggested that this may alienate patients
as well as perhaps increase anxiety and workload5. Extrapolation of data from studies
suggests the incidence of permanent alveolar or lingual nerve injury as a result of an IANB
alone is low, but ranges hugely from 1:26,762 to 1:160, 5716. In addition, a reported
incidence of dysesthesia or some perception of pain as a result of nerve damage due to
IANB in 36% of individuals is worrying6. The only means of elimination of this risk is to use
an alternative method of anaesthesia, either ILA or Infiltration-Local-Anaesthesia (IFA)1. In
addition, aside from risk, other more commonly reported problems with IANB include greater
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anaesthetic latency time, the amount of anaesthetic agent used and the duration of
anesthesia3 or perhaps even more pain on injection than alternative methods of anaesthesia
including ILA using specialised pressure sensitive syringes7. Other studies have also
reported a need for supplemental anaesthesia, following IANB, in order to achieve sufficient
pulpal anesthesia8 or anaesthesia to extract mandibular posterior teeth9.
An alternative, IFA, has reported lower efficacy results compared with IANB for
posterior mandibular extractions1. In one study, only just over half of patients obtained
anaesthesia for extraction of mandibular posterior teeth with IFA, often requiring
supplementary IANB or additional IFA10. Other work in primary care compared IFA with IANB
(using 4% articaine) and showed that IFA produced anaesthesia in only 35% of cases11.
Another article confirms these findings12. In summary, the effectiveness of IFA for posterior
mandibular extractions is questionable13. An alternative approach to anaesthesia is ILA. ILA,
in similarity to IANB, is a long established technique, but it has poor uptake in dental
practice14. This may be due to the additional equipment required, including intraligamentary
syringes and/or operator inexperience when using the ILA technique14. In addition, there are
limited available studies to demonstrate the effectiveness of anaesthesia with ILA for
extraction of mandibular posterior teeth3. Of the studies that do exist, two were conducted in
a hospital setting using purpose made intraligamentary syringes for tooth extractions7,15 and
other work involved routine restorations16. There are no studies conducted in primary care to
investigate ILA for mandibular posterior extractions using conventional syringes and careful
operative technique with small anaesthetic doses, without the need for additional equipment,
as discussed in a recent review1.
For the choice of anaesthetic, articaine is becoming increasingly popular in dental
practice with limited possible side effects, despite anecdotal concerns over its possible
neurotoxicity, osteonecrosis or paraesthesia17. There are no reports of these complications,
and research in adults shows greater effectiveness of 4% articaine over 2% lidocaine for the
purpose of tooth extractions18. In addition, the concentration of adrenaline has little bearing
on effectiveness19, with 1: 200,000 perhaps causing less sympathomimetic side effects20.
The aim of this article was therefore to observe ILA administration (using 4% articaine and
1:200,000 adrenaline) as a method of anaesthesia for the extraction of mandibular posterior
teeth (first, second and third molars and second premolars) in a primary dental care using a
conventional syringe as part of an evaluation of service study.
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Materials and methods
This service evaluation took place from 2002. The setting was one mixed
NHS/private dental practice in South London. The operator had received clinical verifiable
training in the use of the ILA technique. Data collection was based on the FGDP UK national
research competencies, updated in 200721. As operator experience has a bearing on ILA14,
the same operator undertook all ILA and tooth extractions. The evaluation continued until
completion of a sample size of at least 194 patients in 2017, which compares with the
sample size of two existing published prospective studies investigating extraction of posterior
teeth using ILA in hospital settings7,15.
All adult subjects (over 17 years old) who required extraction of at least one
permanent mandibular posterior tooth (first, second or third molar or second premolar) under
local anaesthesia, were recruited to the study consecutively. For compliance of clinical
consent, it was explained to the patient that we would be using ILA and 4% articaine
(1:200,000 adrenaline), but IANB was offered as an alternative method of anaesthesia. The
relative risks of both ILA and IANB methods were explained to the patient. This included a
small risk of temporary or ongoing nerve injury (to the tongue, cheek, lip and ipsilateral side
of the tongue) or loss of taste following IANB. It was also explained that additional
anaesthesia may be required, and the period of anaesthesia was likely to be extended using
IANB methods. Risks of ILA included perhaps more pain on injection using the conventional
needle and, if anaesthesia were unsuccessful, additional injections to achieve sufficient
anaesthesia prior to the extraction. If patients opted for IANB or requested discontinuation of
ILA or if ILA were unsuccessful, then the extraction would be performed using IANB. If this
occurred, it was recorded, and they would be automatically removed from the study.
Exclusion criteria included deciduous teeth, patients wishing to have sedation or
alternative methods of anaesthesia as mentioned previously, facial swelling or significant
soft tissue swellings adjacent the injection sites, allergies to articaine or patients requiring
surgical extractions involving soft tissue flaps. Patients with head and neck cancer with
significant xerostomia and those taking antibiotics were also excluded from the study.
All patients in the study were regular attendees enrolled on a hygiene regime
involving six monthly visits to the hygienist and annual visits to the dentist (or more regular
as appropriate if high risk of dental disease). Patients with a history of cardiovascular
disease including hypertension, heart failure, valvular heart disease, stroke and patients
taking anticoagulants were included in the study. For patients taking anticoagulants, INR

5
checked within 24 hours was less than 4 for extractions in primary care. If INR were greater
than 4, patients were referred to oral surgery secondary care and excluded from this study.
Analgesics were prescribed pre-operatively (2x 500mg Paracetamol). The technique
used by the operator for providing ILA is published1. No preoperative anaesthetic was used.
Up to 1.8mL (approximately 80% of a 2.2mL cartridge) of 4% Articaine Hydrochloride (with
1:200,000 adrenaline) (Septanest, 1:200,000, Septodont®) was given gently into the
periodontal ligament of the tooth to be extracted. In general, the amount of anaesthetic used
was much lower than 1.8mL. A conventional syringe with pen grip (Septodont®) and short
30-gauge needle (Septoject, Septodont®) was used. The needle bevel was facing toward the
tooth root. The 1.8mL was spread over two sites buccal and two sites lingual per tooth until
blanching of the mucosa appeared circumferentially. These four sites were consistently
mesio- and disto- lingual, and mesio- and disto-buccal. Figures 1 and 2 show an intra-oral
photograph and diagram respectively of ILA. Gentle pressure was used, and the ILA
technique was therefore performed slowly, over a period of up to 5 minutes per tooth. High
volume suction was used whilst administering ILA.
The teeth were probed with a disposable dental explorer within 5 minutes of
injections at buccal, lingual, mesial and distal sites. Then, soft tissue dissection occurred
using luxators to gently dissect the gingiva away from the tooth and place the forceps. The
tooth was then extracted. For heavily broken-down teeth, extraction was achieved flapless
using where necessary, tooth sectioning and guttering methods with a tapered diamond bur
in order to preserve the alveolar plate and create space for tooth movement. The roots were
then elevated using luxators and/or forceps and haemostasis achieved. If no bleeding was
present, the operator run a periodontal probe (DEHP Probe Perio Williams, 14w, Henry
Schein®) gently over the periosteum to create bleeding until the socket filled up and a stable
blood clot formed. For patients requiring more than one extraction, the ILA procedure was
then repeated for the next tooth to be extracted in the arch.
The date of extraction, tooth/teeth to be extracted, reasons for extraction and badly
broken-down teeth requiring tooth sectioning and guttering techniques were recorded.
Demographic data were collected from each patient including date of birth, gender and
ethnicity. Patients were then reviewed 1 week, and 2 months post operatively, and again at
least annually up to 15 years until 2017 as part of their routine dentist visits. At 1 week and 2
month follow up appointments, all patients were asked 1) Quantitative pain scores at the
extraction appointment, where 1 represents low/no pain and 10 most pain using a Numeric
Rating Scale (NRS), which is a straightforward and valid scale for pain22, and 2) Qualitative
comments. For qualitative comments, patients were asked the ease of having the
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anaesthetic and extraction procedure (if this was their first dental extraction) or how the
anaesthetic and extraction procedure differed from their experiences of other dental
extractions in the past.
At subsequent annual dental follow up appointments, any further patient qualitative
comments concerning extraction appointments, reported pain or changes in sensation within
the lips or tongue and changes to taste were recorded in the clinical notes. Consent for
anonymised quotes were obtained. Qualitative data were categorized into groups to provide
a theoretical understanding.

Results
In total, by 2017, 272 mandibular posterior teeth were extracted in 254 patients with a
median age 64 years (IQR 17 years). Ethnicities were Caucasian (99%, n = 269) or mixed
race/black (1%, n = 3). Approximately half were female (55%, n = 150). A total of 21 patients
were not included following the exclusion criteria.
All teeth were extracted using the ILA technique and included 44% (n = 119) second
molars, 29% (n = 79) first molars, 17% (n = 46) second premolars and 10% (n = 28) third
molars as shown in figure 3. The proportion of overall teeth extracted using tooth sectioning
and guttering was 16% (n = 43), using flapless surgery. No patients declined ILA.
Most of the teeth were extracted due to periodontal disease (34%, n = 92), periapical
infection following irreversible pulpitis (29%, n = 80) or posterior tooth fracture in cases with
insufficient tooth structure for restoration (27%, n = 73). Others were extracted for
orthodontic purposes or to make space for prostheses (10%, n = 27).
Anaesthesia was achieved in all cases within five minutes. Sufficient anaesthesia
was obtained in each appointment for up to thirty minutes to enable successful extraction of
a single tooth without further anaesthetic supplementation in any patients.
All extractions healed successfully without complications and patients were followed
up annually for a minimum of one year, up to 15 years. There was no increase in adverse
events or post-operative symptoms (no paraesthesia, dysesthesia, loss of sensation,
changes in taste, or temporary symptoms such as nausea or dizziness) observed clinically
or reported by patients. There were no medical emergencies.
All patients tolerated extractions with ILA. NRS pain scores at the extraction
appointment were all less than three representing little or no pain. Patients did not record an
NRS of 0, whereas 61% (n = 155) reported a score of 1 and 39% (n = 99) reported a score
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of 2. Qualitative data including comments by patients regarding the extraction and
anaesthetic were positive towards ILA. Commonly reported statements included; “the
extraction was not painful”, the procedure “was painless and far quicker than they imagined”;
“I was advised to take analgesics thirty minutes before the extraction. The numbness from
the injection had worn off after forty-five minutes and by that time the analgesic had taken
over”; “I was left with no numbness after three or four hours unlike when your colleague
injected me with a lower jaw injection (nerve block) when the numbness lasted at least four
hours”. In addition, some patients reported that the mouth “did not feel as numb” as when
they had had previous extractions in the past. Some patients also reported that the ILA “had
an unpleasant taste” but did not request discontinuation of ILA.
Patients with a history of cardiovascular disease including hypertension, heart failure,
valvular heart disease, stroke and patients taking anticoagulants included 63% of individuals
(n = 160).

Discussion
ILA given with a conventional syringe and 4% articaine (1: 200,000 adrenaline) was
effective for the purpose of all consecutive extractions of mandibular posterior teeth, without
need for alternative anaesthetic techniques or reported complications. This is the largest
study of its kind and was conducted in primary dental care.
Extractions included first, second and third mandibular molars and second
mandibular premolars. The majority of tooth extractions were mandibular second molars.
Common reasons for extractions were periodontal disease, irreversible pulpitis or posterior
tooth fracture. These reasons for tooth extraction are supported in another study of a
different sample in dental practice23. No complications such as infected or dry socket or
adverse medical events were noted.
The extraction of teeth with periodontal disease alone may be a weakness of the
study. However, extractions for periodontal disease contributed approximately one third of
teeth. Almost two thirds of teeth were also extracted due to posterior root fractures with
insufficient coronal tooth structure remaining or due to periapical infection following
irreversible pulpitis. Furthermore, although ILA is often anecdotally said to be used with
caution during endodontic procedures with ‘hot’ pulps, approximately one third of teeth
extracted in the present study had irreversible pulpitis and hyperaemic pulps. In all these
cases, ILA was successfully administered alone as anaesthetic; it should be noted, that
although irreversible pulpitis was present, these teeth were without associated facial swelling
or significant soft tissue swellings adjacent the injection sites as per the exclusion criteria. In
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addition, almost a fifth of all teeth could not be extracted conventionally and required
guttering and tooth sectioning to provide access. The results of the present study therefore
demonstrate ILA was effective for a broad range of tooth extractions in a primary dental care
setting.
The pain scores provided by patients at the extraction appointment were low, below
three with no scores of 0. The difference between a pain score of 1 and 2 is negligable22.
The qualitative data showed prescription of pre-operative analgesics as useful to deal with
end of anaesthesia following extractions and no patients returned or complained of pain
following extraction procedures. In addition to the short anaesthetic time, the reported limited
soft tissue anaesthesia associated with ILA reduced the chance of patients biting soft
tissues, including their lip or tongue. The duration of anaesthesia and anaesthesia of the
tongue following IANB is often not preferred by many patients24, as reported by many
patients in the present study. However, some patients reported disadvantages of ILA
included the unpleasant taste of the anaesthetic following ILA, which may have leaked more
readily into the oral cavity despite high volume suction. However, patients did not decline or
request discontinuation of ILA as a result. Despite the taste, it is possible to deliver small
doses with ILA, less than 1.8mL, which is often smaller than the dose administered with
IANB25. As reported elsewhere25, the authors also found ILA a useful technique for patients
with limited opening/trismus and those with severe gag responses. Long term data were
collected and no pain or changes in sensation or taste were reported in the subjects enrolled
in this study for a minimum follow up time of 1 year, up to 15 years.
Operator skill and experience is reported as important to the success of ILA26 in
particular with ensuring that the procedure results in successful anaesthesia delivery directly
adjacent to the tooth to be extracted and without substantial pain on delivery of the
anaesthetic14. Important aspects of this are allowing sufficient time to discuss the procedure
with the patient and to perform the anaesthesia delivery slowly using a skilful careful
technique14. Forceful injections are associated with more pain27 and may occur with less
experience of the procedure. In the present study, the technique was performed slowly with
anaesthetic delivery over 5 minutes and the patient was pre-warned of possible pain on
injection with ILA. Studies have shown that pain will occur on forcible injection, but this pain
is reduced using gentle pressure below 120N using pressure controlled syringe systems7,
which are more expensive. This study demonstrates that with practice, gentle technique and
enabling sufficient time for the ILA procedure, ILA can be used with a conventional syringe in
practice.
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ILA offers a safe alternative to IANB. Almost two thirds of patients had cardiovascular
disease or were taking anti-coagulants (with an INR less than 4). Due to the risk of
cardiovascular disturbances with IANB3, ILA may be used as an alternative for extractions in
patients taking anti-coagulants, or patients with bleeding diatheses or cardiovascular disease
risk3. These patients were not excluded in the present study and no complications arose
using ILA. As mentioned previously, ILA also avoids risks, albeit low, of nerve damage
associated with alternative anaesthetic techniques including IANB.
Although the need for consent for IANB has been deliberated and, perhaps
concerningly, the need for consent for almost any almost procedure performed may then
arise17, the ILA is a safer alternative and consent taking for nerve risks would be mitigated.
Moving away from this, it may be suggested that due to the route of administration of
anaesthetic with ILA, a lot of solution enters the cancellous bone and reaches the tooth via
these spaces. It has therefore been proposed ILA is similar to an intraosseous, as opposed
to periodontal, anaesthetic1 and may in theory deliver more intravascular anaesthetic than,
say, IFA. Nevertheless, IFA is unreliable for extraction in the posterior mandible as
mentioned previously. Moreover, due to the limited space available for ILA, often less
anaesthetic dose is delivered than with alternative IFA or IANB techniques. Although no
CVD was found in this study and previous studies report less risk than IANB3, there should
nonetheless be an awareness of risk and the technique could be restricted to specific clinical
situations such as simple extractions.
The minimal latency and shorter and more controllable duration of ILA compared with
techniques such as IANB, as reported in the liteature28, is an advantage for extraction
procedures in a busy dental practice. The 30-minute appointment duration enabled sufficient
time for extraction without supplementary anaesthetic delivery in all cases. This provides a
realistic window of time for simple extractions in the posterior mandible. It may offer
applications in, for example, socket preservation techniques, which involve limited surgery in
preparation for later implant placement29. However, the length of anaesthesia with ILA is
considerably less than IANB anaesthetic techniques, which may last up to four hours
according the literature3. The IANB may therefore continue to be an advantage for longer
procedures such as more complex surgical extractions. Nonetheless, if simpler extraction
procedures were to continue slightly beyond the thirty-minute window discussed in this paper
and require further anaesthesia, the authors would recommend use of supplemental ILA.
This may require multiple tissue injections, although these were not necessary in the present
study.
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ILA was avoided on teeth with severe soft tissue infection due to the possible risk of
bacteraemia as reported in one study conducted albeit in children30. There is a lack of
evidence in the literature to support this theory in adult patients, but our exclusion criteria
meant ILA was perhaps rightly not used in some patients with severe local infections and
swelling. Other disadvantages associated with ILA, from animal studies, report periodontal
damage31,32. This may be a contraindication if the tooth in question were anaesthetised for
the purposes of its restoration although changes to the ligament are sometimes described as
reversible31 and are not found to affect long term tooth survival16. In the present study, any
damage to the periodontal ligament using ILA was advantageous and the authors found ILA
helped displace the tooth from the socket for the purpose of extraction. ILA may also be
contraindicated in situations of ankylosed teeth. Although rare, in these cases, the tooth was
referred to an oral surgery secondary care centre due to extraction complexity.
The population age was a median 64 years. As the population ages, this creates
pressure on a curative model of healthcare provision in a population with changing oral
healthcare needs33,34. Periodontal disease, caries or posterior tooth fracture with limited
tooth structure were common reasons for tooth loss in the population of this study. All
patients were nonetheless enrolled on a strict oral hygiene regime with at least six-monthly
hygienist appointments. The study was conducted in a practice with excellent follow up
rates, which enabled long term assessment of all patients, soft tissue healing and long-term
restorative planning following extraction.

Conclusion
ILA avoids IANB and provides effective anaesthesia for simple extraction of most
posterior mandibular teeth in a general dental practice setting by an experienced operator.
The duration of anaesthesia, following up to 1.8mL of 4% articaine (1:200, 000 adrenaline)
by ILA, was sufficient for extraction of a single tooth involving minor surgery and socket
preserving techniques.
There were no complications or patient dissatisfaction recorded, with low pain scores
reported. All patients were reviewed for up to 15 years and no changes in sensation or taste
were reported. ILA is relevant to dental care professionals undertaking lower posterior
extractions in certain clinical situations and mitigate risks, albeit small, associated with IANB.
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Figures

Figure 1 Intra-oral photograph showing the position of a conventional needle for ILA in a
mandibular first molar tooth

Figure 2 Diagram showing position of conventional needle into the periodontal ligament for
ILA in a mandibular tooth

15
Figure 3 Posterior teeth extracted following ILA technique
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