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Amide anaesthetics used in dentistry are 
composed of a lipophilic part, connected to a 
hydrophilic part through an amide chain. The 
molecular structure of articaine differs from 
other amide anaesthetics in that the lipophilic 
part consists of a thiophene ring, whereas 
other anaesthetics have a benzene ring. This 
thiophene ring is thought to increase the lipid 
solubility. The thiophene ring also contains an 
additional ester group.2

The duration of the actual anaesthetic effect 
depends on diffusion and subsequent redistri-
bution within the tissues around the injection 
site. Therefore, administered dose, lipid solu-
bility and the presence of a vasoconstrictor will 
affect the duration time.3

In 2011, a meta-analysis compared the effec-
tiveness of articaine 4% with the effectiveness 
of lidocaine 2%. Articaine gave a significant 
increase in achieving successful anaesthesia for 
infiltration anaesthesia. For conductive block 
anaesthesia, there was no significant difference 
between either anaesthetics.4

In general, local anaesthetics are very safe 
agents. However, in some cases an abnormally 
long alteration/sensation is still present after 

Introduction

Local anaesthetics are frequently used in 
dental practice. Suppression of pain increases 
the patient’s comfort and enables the dentist to 
work calmly and concentrate. After some time, 
the normal sensation should return.

Pain stimuli are primarily generated by 
sensory free nerve endings. Mechanical, thermal 
or chemical stimuli can open ion canals, thereby 
changing the electrical balance of the nerve 
membrane. If the depolarisation exceeds the 
threshold, an action potential is generated. This 
action potential is conducted through succes-
sive depolarisation over the nerve membrane. 
Anaesthetics block the ion canals, causing a 
temporary local insensitivity for pain stimuli.1

The biochemical composition of articaine differs from other amide anaesthetics. The lipophilic part of articaine consists of 

a thiophene ring, whereas other amide anaesthetics contain a benzene ring. When used correctly, local anaesthetics are 

remarkably safe. However, all local anaesthetics are potentially neurotoxic. In rare cases a prolonged abnormal perception/

sensation may be present after the expected duration of action (paraesthesia). In several countries retrospective studies 

have been conducted that examined the incidence of persistent paraesthesia after the use of local anaesthetics. In most 

studies the number of paraesthesia cases after the use of articaine was higher than the market share of this anaesthetic. In 

animal studies and in cell culture experiments, however, articaine did not have a higher toxicity compared to other amide 

anaesthetics. Further studies of the cause of paraesthesia after administration of local anaesthetics seem to be warranted.

the expected duration. This is called paraes-
thesia, and may be temporary or permanent.

A test group of 1,325 people, who had 
had articaine or lidocaine injected during 
dental treatment, were contacted at a later 
date by phone. One in every 53 participants 
reported a prolonged duration of anaesthesia 
or an abnormal sensation. There was a higher 
frequency observed among those patients who 
had received articaine (1 in 49) compared to 
those injected with lidocaine (1  in 63). The 
duration of paraesthesia ranged from less than 
a day to 18 days after dental treatment.5

Estimations of persistent paraesthesia caused 
by local anaesthetics range from 1:160,5716 to 
1:4,156,8487 in the available literature. This 
could be caused by the use of a higher concen-
tration of an anaesthetic, which is intrinsically 
neurotoxic.2 Every anaesthetic is potentially 
neurotoxic. Direct injection of a high con-
centration anaesthetic (5% lidocaine) causes 
irreversible nerve  damage.8 Intrafascicular 
injection of amide anaesthetics also results in 
nerve damage.9 This could be caused by the 
use of high pressure during injection, or the 
formation of oxygen radicals.10
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Discusses articaine which is a local anaesthetic 
differing in chemical structure from the other 
amide anaesthetics and generally used in higher 
concentrations.

Notes that several retrospective studies suggest a 
higher risk of paraesthesia after administration of 
articaine at a concentration of 4 % when compared to 
other anaesthetics used at lower concentrations.

Highlights that in animal studies and in cell culture 
experiments articaine did not have a higher toxicity 
compared to other amide-anaesthetics.

In brief
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Paraesthesia can also be caused by pen-
etration of the nerve by the needle or dental 
procedure. Surgical removal of a mandibular 
third molar or the placing of an implant in 
the mandibular premolar/molar area could 
provoke a persistent sensitivity disturbance. 
Furthermore, paraesthesia can be caused by 
non dental causes, for example infections or 
degenerative diseases.11,12

In Canada, 1995, a retrospective study of 
complaints after administration of anaesthetics 
was published. The complaints were submitted 
to a liability programme. According to this 
study, there was an increased frequency of 
paraesthesia after injection with articaine, 

compared to the market share for this anaes-
thetic.13 In the last few years, warnings have 
been posted on the internet and published 
through other media against the use of articaine. 
Besides paraesthesia, several other physical 
complaints have also been attributed to the use 
of articaine. Dentists are frequently confronted 
with patients refusing anaesthetics containing 
articaine. In the Netherlands, 2011, a Dutch 
dentist was convicted for the repeated use of 
articaine during dental treatment (Box 1).

In this contribution, a literature review of 
possible neurotoxicity after use of articaine is 
described. Both clinical and in-vitro studies are 
investigated.

Material and methods

PubMed and Web of Science were searched 
with the search query described below. 
References of articles were searched for addi-
tional articles:

(paresthesia OR paraesthesia OR neu-
rotoxic OR neurotoxicity OR toxicity OR 
nerve damage OR nerve injury OR prolonged 
anaesthesia OR prolonged anaesthesia OR 
hypoaesthesia OR hypoesthesia OR dysaes-
thesia OR dysesthesia OR neuropraxia OR 
neurotmesis OR axonotmesis OR numbness) 
AND (carticain OR articain OR articaine OR 
septanest OR ultracain OR ultracaine OR 
septocain OR septocaine OR bucanest OR 
deltazine OR ubistesin OR loncarti OR cito-
cartin OR zorcain OR zorcaine OR astracain 
OR astracaine OR articadent OR citocain OR 
citocaine OR alphacain OR alphacaine OR 
dentocain OR dentocaine)

This search resulted in 128 records (see 
Figure  1). One investigator (A. J. G. H.) 
screened potential articles based on the titles. 
Eighty records were excluded as non-relevant. 
One publication could not be retrieved. The 
abstracts and the complete text of the remaining 
47 articles were read by two investigators (A.J. 
G. H. and H. S. B.). Retrospective studies and 
clinical trials were included if they reported an 
incidence rate of paraesthesia or they evaluated 
the frequency of paraesthesia in relation to the 
market share of anaesthetics. If the available 
data could be converted to one of these param-
eters, the study was also included. Animal and 
in vitro studies were also included if articaine 
had been compared to other anaesthetics. 
The term paraesthesia is used for any type of 
changed sensation. ‘Persistent’ paraesthesia 
was defined as duration of paraesthesia for at 
least three months after administration of the 
anaesthetic. Ultimately, 16 clinical studies and 
four in vitro studies were included in this review.

Clinical studies

In Canada, the United States and Europe 
several retrospective studies on the incidence 
of paraesthesia after the use of local anaesthet-
ics have been performed. An overview of study 
design and reported incidences of paraesthesia 
are presented in Table 1.

Canada
The first retrospective study of paraesthesia 
after administration of local anaesthetics 
appeared in 1995.13 The Professional Liability 
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Records excluded
(n = 80)

Full-text articles excluded, with reasons (n = 31):
No data reported (14)

No paresthesia (8) 
Not compared with other anesthetics (6) 

Short paresthesia (2)
Overlapping data (1)

Not available (1)

Fig. 1  Prisma flow diagram of the review process. From Moher D, Liberati A, Tetzlaff J, 
Altman D G, The PRISMA Group. Preferred reporting items for systematic reviews and 
meta-analyses: The PRISMA Statement. PLoS Med 2009; 6: e1000097

A Dutch dentist repeatedly used articaine with adrenaline (Ultracain D-S Forte) before the extraction of a molar 
in the second quadrant, placement of an implant and the eventual removal of the same implant. The 64 year 
old patient developed physical complaints, initially mainly intestinal. These were followed by other complaints: 
temporomandibular joint pain, fluid retention in the jaw region, infection of the nasal mucosa, painful ears, 
tinnitus, blurred and double vision, enlarged lymph nodes, right sided facial pain and tingling in both legs.

His general physician did not find any abnormalities during physical examination, besides that the patient had 
lost weight, suffered pain and was nervous. The patient was referred by his general physician to a local hospital 
for further examination. There were consequently no physical abnormalities found. Despite these findings, the 
court in Haarlem considered it proven that there was a causal relation between the use of articaine and the 
complaints of the patient. According to the court, the dentist should have discontinued the dental treatment 
or should have switched to another anaesthetic when the patient started to report physical complaints. The 
dentist was summoned to pay a compensation of 3000 Euros to the patient.

The dentist appealed at the court of appeal in Amsterdam. The court of appeal also judged that the dentist 
should have made a link between the use of articaine and the physical complaints of the patient. The original 
verdict was upheld. (Verdict Court of Appeal Amsterdam 070,611).

Box 1  Conviction of Dutch dentist who was convicted for the repeated use 
of articaine during dental treatment
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Program of the Royal College of Dental 
Surgeons of Ontario provided spontaneous 
complaints about anaesthetics, filed between 
1973  and 1993. Every reported case of 
prolonged anaesthesia after the administra-
tion of a local anaesthetic was investigated. In 
29% of the cases the lower lip was affected, in 
65% the tongue, and in 6% both lower lip and 
tongue. Paraesthesia was not related to the age 
or gender of the patient. The market share of 
the local anaesthetics during the last year of the 
studied period was examined by the use of a 
questionnaire. Fourteen cases of paraesthesia 
were reported in 1993. Articaine was used in 
71% of these cases, while its market share was 
38%. The reported incidence of paraesthesia 
after administration of articaine was 1:439.897 
injections. Prilocaine 4% was also associated 
with a slightly increased incidence of paraes-
thesia: 28% of the cases were related to prilo-
caine 4%, with a market share of 20% for this 
anaesthetic. In 1994, a subsequent study was 
conducted by the same researchers, again using 
complaints filed at the liability programme.14 In 

this study, the incidence of paraesthesia after 
administration of articaine was 1: 487,805.

When the period between 1999 and 2008 was 
studied, 64 cases of paraesthesia were identi-
fied.15 The market share of different local anaes-
thetics was investigated with a questionnaire for 
2006, 2007 and 2008. During these three years, 
70% of the cases of paraesthesia were observed 
after the administration of articaine. Since 
the market share for this anaesthetic was 44% 
during the same period, this meant again an 
overrepresentation of paraesthesia if articaine 
was used. The incidence of paraesthesia after 
administration of articaine was 1:410,000, 
with no difference between men and women. 
In 94.5% of the cases, paraesthesia was observed 
after a mandibular block, in 4.4% after a com-
bination of a mandibular block and another 
injection technique, and in one case after infil-
tration anaesthesia near the 35. The tongue was 
most frequently affected (79%), followed by the 
lower lip and chin (28%) and the cheek (4.5%). 
In 10 % of the cases the tongue and lower lip 
were both affected.

United States
Between 2003  and 2005, the University of 
California investigated 57 patients, who 
were referred to the department of Oral and 
Maxillofacial Surgery for injuries of the inferior 
alveolar nerve or the lingual nerve.16 Patients 
were included when the symptoms lasted for at 
least nine months, being considered permanent. 
Symptoms ranged from mild to severe paraes-
thesia. There was no report of full anaesthesia in 
the affected area. Articaine was used in 30% of 
the cases of paraesthesia, while its market share 
was estimated at 25%. During a subsequent 
study of the period between 2006 and 2011 by 
the same researcher, 41 patients were included.17 
No overrepresentation of paraesthesia after use 
of articaine was observed: articaine was used in 
33% of the patients, and its estimated market 
share in this period was 38%. However, an 
increased risk of paraesthesia was observed 
after administration of prilocaine 4%:34% of 
the cases with only a market share of 8%.17

A retrospective study retrieved data from the 
Adverse Event Reporting System of the Food 

Table 1  Overview of incidence of paraesthesia after use of articaine in retrospective clinical studies

Time period 
studied Country Articaine-related 

paraesthesia
Marketshare 
articaine

incidence 
paraesthesia 
articaine

Description Author(s)

1993 CAN 71% 38% 1: 439,897
Data from Professional Liability Program of the Royal 
College of Dental Surgeons of Ontario. Marketshare from 
questionnaire. 

Haas & Lennon, 1995

1994 CAN – – 1: 487,805
Data from Professional Liability Program of the Royal 
College of Dental Surgeons of Ontario. Marketshare from 
questionnaire.

Haas & Lennon, 1996

1975–1999 DE – – 1: 3,202,480 Reports from manufacturer articaine. Marketshare 
according to sales figures of the manufacturer. Rahn et al., 2000

2003 NL 89% 70% –
Questionnaire for dentists in 2003. Marketshare from 
questionnaire for dentists about dental materials used 
in 2002. 

NMT, 2004  
NMT, 2000

2002–2004 DNK 87% 42% 1: 140,000 Data from DFT Patient Insurance Database. Only lingual 
nerves. Marketshare estimated. Legarth, 2005

2003–2005 US 30% 25% – Patients referred to Department of Oral and Maxillofacial 
Surgery, University of California. Marketshare estimated. Pogrel, 2007

2001–2007 DNK 78% 41% –
Data from the DMA, a Danish national database for 
prescription medication. Marketshare based on data 
DMA. 

Hillerup et al., 2011

2001–2007 71% 41% – Subgroup of patients examined by oral surgeon.

1997–2008 US 51% 14% 1: 4,159,848
Data from FDA Adverse Event Reporting System. 
Articaine was available in the US from 2000. 
Marketshare from Strategic Data Marketing company. 

Garisto et al., 2010

2000–2008 84% 19% -

1998–2008 UK 77% 13% 1: 1,684,132 Data from UK Yellow Card Database. Marketshare from 
Strategic Data Marketing company. Zahedi, 2012

2006–2008 CAN 70% 44% 1: 410,000
Data from Professional Liability Program of the Royal 
College of Dental Surgeons of Ontario. Marketshare 
based on questionnaire.

Gaffen & Haas, 2009

2006–2011 US 33% 38% - Patients referred to Department of Oral and Maxillofacial 
Surgery, University of California. Marketshare estimated. Pogrel, 2012
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and Drug Administration (FDA) for the period 
1997–2008.7 This database records adverse 
reactions to medication, reported by health 
professionals and consumers on a voluntary 
basis. The database was searched for neuropa-
thy (including paraesthesia, hyperesthesia, 
hypo-esthesia, dysesthesia, dysgeusia, ageusia 
and a burning sensation). Inclusion criteria 
were oral paraesthesia and dental treatment 
without surgical procedures. This resulted in 
248 cases. The researchers bought information 
about the market share from a company called 
Strategic Data Marketing. During the whole 
study period, articaine was used in 51% of the 
paraesthesia cases, while its market share was 
14%. However, articaine was not introduced 
on the American market until 2000. When the 
data are limited to the period 2000–2008, the 
results change. Namely, articaine was used in 
84% of the paraesthesia cases, with a market 
share of 19%.

The incidence of paraesthesia after articaine 
administration was 1: 4,159,848. The duration 
of paraesthesia was documented in approxi-
mately half of the cases, and ranged from 
one  day to 736  days. In  94.5% of the cases 
paraesthesia was reported after a mandibular 
block, in 1% after a mental nerve block and 
in 4.5% after infiltration anaesthesia in the 
maxilla. The most frequently affected area was 
the tongue (89%), in 7% the lower lip and both 
in 4 %. In 34 cases resolution of the paraesthe-
sia was reported.

Another study used data from the Adverse 
Event Reporting System of the FDA for the 
period 2004 to 2011.18 Searching for ‘paraesthe-
sias and dysaesthesias’, 528 cases were found in 
the database. Searching for ‘oral paraesthesia’ 
resulted in an additional 82 reports. Adverse 
reactions were not related to market share, but 
a reporting odds ratio was calculated for each 
anaesthetic. This is the ratio between the cases of 
paraesthesia, and the number of other adverse 
reactions reported for the same anaesthetic. 
Articaine showed the highest reporting odds 
ratio, suggesting an increased chance of paraes-
thesia after use. However, the authors did not 
seem to realise articaine’s lower risk of systemic 
toxicity.19 This may also be (partly) responsible 
for the increased reporting odds ratio.

Europe
In Denmark, patients with lingual nerve 
damage were investigated between 2002 and 
2004 using a database from an insurance 
company.20 Articaine was used in 87% of the 
reported cases of paraesthesia, with a market 

share of 42%. However, it is not clear how the 
market share of the different anaesthetics was 
determined. Inclusion criteria and the duration 
of paraesthesia were also not reported. The 
estimated incidence of paraesthesia after use 
of articaine was 1: 140,000.

Another study in Denmark used data from 
the Danish Medicines Agency.21 This agency 
maintains a database for adverse reactions 
to prescribed medication, and also registers 
the number of medication sales. During 
2001–2007, 181 complaints of paraesthesia 
after the use of anaesthesia were filed. Articaine 
was used in 78% of the cases, with a reported 
market share of 41%. For prilocaine used in a 
concentration of 3% the opposite was found: 
8.8% of the cases of paraesthesia were related 
to prilocaine, with a market share of 19.4%.21

A subgroup of patients was examined by an 
oral maxillofacial surgeon. Seventy percent of 
these patients were female, and articaine was 
used in  71% of the patients. Articaine had 
been administered in ten of the 11 patients 
with permanent paraesthesia of two branches 
of the trigeminal nerve.

In Germany, a retrospective study was 
conducted for the period from 1975 to 1999, 
using the registration of adverse reactions by 
the manufacturer of local anaesthetics con-
taining articaine.22 The sales numbers were 
also provided by the manufacturer. In the 
period investigated, 242 cases of ‘neurological 
symptoms’ were reported to the manufacturer, 
but without details of the duration of the 
symptoms. In the same period, 775 million 
cartridges of articaine were sold, resulting in 
an incidence of 1:3,202,480.

In 2003 the Dutch Dental Association distrib-
uted a questionnaire to dentists about sensibility 
disorders related to local anaesthetics.23 In 89 % 
of the cases of paraesthesia after a mandibular 
block, articaine had been administered. During 
the same period, 70 % of the Dutch dentists used 
articaine as a local anaesthetic.24

In the United Kingdom, adverse reactions 
to local anaesthetics were investigated for the 
period 1998–2008.25 The Yellow Card Scheme 
is helping the Medicines and Healthcare 
products Regulatory Agency (MHRA) to 
monitor the safety of all healthcare products. 
Adverse reactions to medication can be filed 
by both health professionals and patients on a 
voluntary basis. In most of the cases registered 
in this database, information is missing about 
the duration of the complaints. Information 
about other potential causes of paraesthesia, 
for example, surgical procedures, is also absent. 

In 77% of the identified complaints about par-
aesthesia, articaine had been administered. 
According to the Strategic Data Marketing 
company, the market share of articaine was 
13%. The incidence of paraesthesia after use 
of articaine was estimated 1: 1,684,132. In 85 % 
of the cases the mandibula was affected, in 15 % 
the maxilla. The affected area was the tongue 
in 53% of the cases, the lower lip in 20%, and 
in the other cases the upper lip, chin, cheek, 
and/or oral mucosa. Almost two thirds of the 
patients were female.

Animal and in vitro studies

Toxicity of anaesthetics has also been inves-
tigated in animal and in vitro investigations. 
Paper cones packed inside polyethylene tubes 
were soaked in different anaesthetics and 
subcutaneously implanted in rats. Several 
anaesthetics, 0.5%-bupivacaine with 1:200,000 
adrenaline, 4%-articaine with 1:100,000 adren-
aline, 2%-lidocaine without vasoconstrictor, 
2%-mepivacaine with 1:100,000 adrenaline 
were compared with each other and with a 
physiological salt solution. Articaine induced 
a higher inflammatory reaction than lidocaine 
but was comparable with the other anaesthet-
ics investigated. The investigators assumed 
that their results are related to the pH of the 
anaesthetic solution: the local anaesthetics 
containing adrenaline having a much lower 
pH than lidocaine without adrenaline.26

Neuroblastoma cells have been incubated 
with different anaesthetics for 24 hours, and 
subsequent cell death was determined.27 The 
cell death was dependent on the concentration 
of the anaesthetic. When the concentration 
leading to 50% cell death was determined for 
each anaesthetic, articaine proved to be less 
toxic than the other evaluated anaesthetics: 
tetracaine, bupivacaine, prilocaine, mepivacaine, 
ropivacaine and lidocaine. In a similar study by 
the same researchers, T-lymphoma cells were 
also incubated with anaesthetic.28 Also for this 
cell type, a concentration dependent toxicity 
was observed with articaine being more toxic 
than mepivacaine but less toxic than the other 
anaesthetics, among which was lidocaine.

In these two laboratory studies, cells were 
exposed to anaesthetics for 24 hours. As this 
differs considerably from the much shorter 
exposure in patients, an in vitro study has 
been performed in which neuroblastoma 
cells were exposed to anaesthetics for only 20 
minutes.29 Articaine and ropivacaine proved to 
be the least toxic, mepivacaine, prilocaine and 
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lidocaine average, and bupivacaine the most 
toxic. However, the authors of this study warn 
that one should be careful with the clinical 
interpretation of these results: articaine might 
be 2.7 times less toxic than lidocaine, but at 
equal concentrations articaine is clinically 1.5 
times less effective.

Recently, an animal study was performed on 
the toxicity of articaine and lidocaine.30 Rats 
were divided into three groups. One group of 
rats received articaine 4% with adrenaline near 
the first molar on one side of the jaw. The other 
two experimental groups received lidocaine 2% 
with adrenaline or only adrenaline. Twenty-
four hours after injection, the rats were killed 
and prepared for histological investigation. The 
inflammatory response in the rats injected with 
articaine did not differ from the group that 
received a lidocaine injection.

Discussion

In most retrospective investigations of paraes-
thesia cases, an overrepresentation of articaine 
has been reported relative to its market share. 
A possible explanation is that articaine is used 
at a 4%-concentration, a higher concentration 
than most other anaesthetics. This suggestion 
is supported by the observation that prilocaine 
used in a concentration of 4%, is also associ-
ated with an increased incidence of paraesthe-
sia,13,17 while used in a concentration of 3% the 
opposite was found.21

Articaine could, because of its different 
chemical structure with a thiophene ring, have a 
higher intrinsic neurotoxicity than other anaes-
thetics at equal concentrations. However, animal 
and in vitro investigations do not support this 
suggestion. In most of these studies, articaine 
was less cytotoxic than, or comparable to, other 
anaesthetics.26–30 It has been suggested that 
enzymes could hydrolyse the amide structure 
of anaesthetics at the injection site. For articaine, 
used in a concentraton of 4%, this could result 
in the formation of higher concentrations of 
alcohol molecules in and around neurons. 
Neuronal damage by this alcohol could be the 
cause of paraesthesia.31

A potential confounding factor in the 
clinical studies of the incidence of paraesthe-
sia after administration of a local anaesthetic 
might be the age of the dentist. In Australia and 
the Netherlands, mainly young dentists used 
articaine as an anaesthetic.23,32 Specifically in 
the Netherlands, dentists reporting patients 
with a sensibility disorder were on average 
younger.24 Overdoses of local anaesthetics are 

also more frequently administered by less expe-
rienced dentists.33 Less experienced dentists 
could have a higher risk of causing nerve 
damage by injecting too  fast9 or damaging 
nerves mechanically with the injection needle. 
Therefore, the overrepresentation of sensibil-
ity disorders for articaine might be related by 
the use of articaine by younger, less experi-
enced dentists. This suggestion is rejected by 
Hillerup and colleagues.21 In their investiga-
tion, 11 patients had damage to two branches 
of the trigeminal nerve. This is considered 
highly improbable as the result of mechanical 
damage done by an injection needle.

In the retrospective clinical studies, the 
number of patients with paraesthesia is often 
compared to the relative market share of 
the anaesthetics used. This market share is 
sometimes estimated. It is also worth noticing 
that the studies reporting a highly increased 
risk for paraesthesia after use of articaine, 
were both based on sales data from the same 
company, reporting a very small market share 
for this anaesthetic.7,25

The differences in the number of cases 
with paraesthesia between the studies of 
Garisto et al. (2010)7 and Piccinni et al. (2014)18 
is also remarkable. Both studies obtained 
their information from the same database, 
but used different search queries. Over a 
periode of 11  years, Garisto and colleagues 
identified 116 cases of paraesthesia related 
to articaine, 97 to prilocaine, 11 to lidocaine, 
one to bupivacaine and one to mepivacaine. 
However, Piccinni et al. found over a period 
of seven years, 266 cases of paraesthesia after 
administration of lidocaine, 122 after articaine, 
106 after bupivacaine, 58 after a combination 
of anaesthetics and 44 after prilocaine. This 
difference suggests that the search query used 
during the analysis of a database may have a 
considerable effect on the outcome.

Retrospective studies show that the lingual 
nerve is more frequently damaged after admin-
istration of articaine than the inferior alveolar 
nerve. The lingual nerve might be more vulner-
able, as it consists of less fasciculi.34 Moreover, 
damage of the lingual nerve is considered more 
unpleasant by patients,20 increasing the likeli-
hood that is it reported more often.

Retrospective studies are useful to identify 
rare complications of medication, but are 
also liable to bias. The retrospective studies 
discussed above are based mainly on voluntary 
information, sometimes from patients. The 
information provided is often incomplete. 
Furthermore, articaine is a relatively new 

anaesthetic, increasing the chance that com-
plications will be reported. Media and internet 
attention for articaine could also lead to an 
increased awareness and reportage of com-
plaints related to this anaesthetic.

Like all other anaesthetics used in dentistry, 
articaine is very safe. However, dentists might 
be confronted with patients who object against 
the administration of this anaesthetic. The 
decision of the Dutch judges (Box 1) indicates 
that it seems wise to take these objections 
seriously and, if the patient persists in this 
opinion, to divert to another anaesthetic. 
Considering that dentists must be able to dem-
onstrate informed consent, obtaining written 
informed consent before the administration of 
an anaesthetic seems recommendable.1

The occurrence of a persistent sensitivity 
disorder after administration of local anaesthe-
sia is very rare, and usually the result of the sub-
sequent dental procedure. Only very rarely is it 
a complication of the administered anaesthetic. 
Most sensitivity disorders will recover spontane-
ously. However, when it persists unaltered from 
more than three months, the patient should be 
referred to an oral maxillofacial surgeon.1

Conclusion

Persistent sensibility disorders after adminis-
tration of local anaesthetics are rare. Several 
retrospective studies suggest a higher risk of 
paraesthesia after administration of articaine 
in a concentration of 4 % compared to other 
anaesthetics used at lower concentrations. 
However, this observation is not supported 
by in vitro studies and animal experiments. 
Further investigation of possible causes of par-
aesthesia after use of local anaesthetics seems 
to be warranted. Improved registration of the 
use of local anaesthetics and eventual compli-
cations would facilitate and contribute to this.
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