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Learning objectives

 Describe risk assessment, prevention and management of nerve injuries 

related to local anesthesia and endodontics.

 Apply simple strategies to identify patients at higher risk of potential nerve 

injury and to mitigate those risks.

 Recognize how to prevent, identify and manage trigeminal nerve injuries in 

relation to local anesthesia or endodontics.



 There are three kinds of dental surgeons…….
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The Optimists
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The Pessimists 
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And the undecided………
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However………

 All dentists are optimists 

when considering the 

outcome of nerve injuries in 

their own patients!
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Why are nerve injuries such a big deal ?

They are rare but very impactful on the patient and clinician



Why are nerve injuries such a big deal ?

Avoidable / 

negligent

>70% 

patients have 

chronic pain

Associated 

functional and 

psychological 

impact

Mainly 

permanent
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And…….

Copyright www.orofacialpain.co.uk/newhome

When pain is poorly managed, diagnosed, or persistent, it 

is the most common cause for complaints and litigation



The consequences of trigeminal nerve injury include;

 Constant pain, numbness and altered sensation 

 (>70% of patients, 95% implant /endo related nerve injuries)

 Permanent nerve injury after endo and implants 

 (Implant 92%, 95% endo , LA 25%  and M3M 0.2-2%)

 Functional problems with speech, socialising and coping 

with pain (all patients)

 Psychological impact 

 (68% of patients have Post traumatic stress disorder)

 Medicolegal issues

 Nerve trauma caused by dental 

procedures is associated with altered 

sensation and chronic pain. Complete or 

partial loss of sensation is often reported by patients 

who have experienced nerve trauma 

during implant surgery. Some patients report 

persistent pain and neurosurgery disturbance long 

after the normal healing time has passed. In addition, 

neuropathic pain is reported after implant surgery. 

 Practitioners who undertake 

high risk dental procedures 

must be familiar with the 

differential diagnosis, 

prevention, and management 

of neuropathic pain. 

Al-Sabbagh M et al Persistent pain and neurosensory disturbance after dental implant surgery: prevention and 

treatment. Dent Clin North Am. 2015 Jan;59(1):143-56



What type of pain?
Dentine

sensitivity

Pulpitis 

reversible 

+irreversible

Periapical

periodontitis

Trigeminal 

neuropathic pain 
PTN, CPSP, 2y TN, 

BMS, PDAP/ PHN

Fibromyalgia

PIFP

TMD 

arthromyalgia

?

J Clin Invest. 2010 Nov 1; 120(11): 3742–3744. What is this thing called pain? Clifford J. Woolf

Healthy acute pain

Nociceptive 
healthy feeling pain ‘pain’

Inflammatory pain 
healthy short lived after insult

Chronic pain =
disease of neuromatrix

Neuropathic pain
Associated with nerve lesion

Dysfunctional or centralised  pain
Unknown cause



Painful sensory neuropathy (PPTTN)



General surgery 30% get persistent pain 10% are severely affected

Very few related to dentistry (< 1-0.2%)  However 1-7 % Endo cases

Kehlet H et al, 2006 Lancet

Chronic post surgical neuropathic pain



Patient risk factors for chronic post surgical (Ne) pain

 Age -Higher risk of persistent neuropathy over 50 years

 Pre-existing NePain conditions Migraine, Fibro Myalgia

 Pre-existing nerve pathology

 Psychological diagnoses (cognitive fear pain and or surgery, personality disorder 

poor coping, hypervigilance, catastrophising, introversion)

 Prior abuse and neglect or institutionalisation or significant life event

 Minimising CPSP  

 Minimal access surgery

 Local anaesthesia

 Good perioperative pain management 

 Preoperative identification of neuropathic pain



Nomenclature for V neuropathic pain
Its confusing!

 Painful post traumatic trigeminal neuropathy PPTTN (ICHD Beta 3)

 J Oral Facial Pain Headache.2014 Winter;28(1):52-60. Painful traumatic trigeminal neuropathy: an open study on the 

pharmacotherapeutic response to stepped treatment. Haviv Y, Zadik Y, Sharav Y Benoliel R

 Persistent dento alveolar pain PDAP
 Rev Pain. 2011 Dec; 5(4): 18–27.Dento-Alveolar Pain Disorder (PDAP): Working towards a Better Understanding 

Donald Nixdorf and Estephan Moana-Filho, 

 Trigeminal neuropathy post intervention PTN

 Renton T, Yilmaz Z. Profiling of patients presenting with posttraumatic neuropathy of the trigeminal nerve. J Orofac

Pain. 2011 Fall;25(4):333-44.

 Trigeminal Neuropathic pain TNP

 Differences and similarities between atypical facial pain and trigeminal neuropathic pain Heli Forssell, Olli 

Tenovuo, Pekka Silvoniemi, and Satu K. Jääskeläinen Neurology October 2, 2007 vol. 69 no. 14 1451-1459

 Chronic post surgical pain

 Trigeminal neuralgia TN

 Other redundant terms

 Non-odontogenic tooth pain, Chronic tooth pain, Atypical odontalgia Phantom tooth pain

 What about neuropathic dental pain preceding surgery?

Trigeminal neuropathy 

No pain -Numbness

Trigeminal neuropathy 
+ NePain

with no identifiable 
cause

Primary neuropathy or 
PDAP (1)

Trigeminal neuropathy 
+ NePain

With identifiable cause

PPTTN



Post Endo pain
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 Prevalence

 Nixdorf et al. 10.0% 651 patients meeting criteria for 

pain 6 months following RCT.  On average, these 

patients reported their pain as mild to moderate in 

intensity, present for about 10 days in the preceding 

month

 Vena et al. 3.5% persietnt odontogenic pain @ 3-5 

years 

 Impact
 Post Endo pain minimally interfered with daily activities. 

 RCT significantly increased the risk of developing persistent 

pain (odds ratio [OR]=1.19 per 1 day increase in pain 

duration, 95% confidence interval [CI]: 1.07–1.33), whereas 

optimism about the procedure reduced the risk (OR=0.39, 

95% CI: 0.22–0.67). 



Post Endo
Persistent pain

Tara Renton Kings College London

 19 patients with persistent pain

 7 patients (37%) were given odontogenic 

diagnoses (4 involving the RCT tooth, 3 

involving an adjacent tooth). 

 8 patients (42%) were given non-odontogenic 

pain diagnoses 

 7 from referred temporomandibular disorder 

[TMD] pain

 1 from persistent dentoalveolar pain disorder 

[PDAP]).= neuropathic pain ? Nerve injury

 2 patients (11%) had both odontogenic and 

non-odontogenic diagnoses



Differential diagnosis of persistent post endo pain

Tara Renton Kings College London

 Odontogenic pain

 Dentine sensitivity

 Inflammatory

 Periapical periodontitis

 Pulpitis

 TMD

 PPTTN Painful Post Traumatic Trigeminal Neuropathy

 Unilateral facial or oral pain following trauma to the trigeminal 

nerve, with other symptoms and/or clinical signs of trigeminal nerve 

dysfunction. ICHD-3 Beta-2016  Part 3 (13.1.2.3)

 PDAP Persistent dentoalveolar pain

 Dysesthesia episodes, otherwise referred to as ‘pain’ 

which: Located in the dento-alveolar region (anatomically) 

innervated by the trigeminal nerve. Demonstrating 

continuous or near continuous temporal course and 

present more often. Cannot be explained by another 

disease or disorder presence  (AAOP classification)



Post endo persistent pain

 Non predictors

 Specialty training

 Patient demographics

 Predictors

 Patient >57 years (Klasser et al)

 Severe pre operative pain-symptomatic 
periapical periodontitis

 High level pain post surgery

 Pain worsened with stress (is this 
neuropathic pain)

No Axis 2 assessed

(Seltzer et al. 1961; Genet et al. 1987; Walton and Fouad 1992; 

Torabinejad et al. 1994; Imura and Zuolo 1995; Glennon et al. 2004).



Endo related chronic neuropathic pain

 1-7% of single endo treatment results in chronic neuropathic pain

 How many patients have Neuropathic pain before endo RX?

 Survey of 2338 patients undergoing non surgical endo using A modified version of the Self-

Administered Leeds Assessment of Neuropathic

 The prevalence of persistent pain of neuropathic origin among respondents after receiving single-

tooth nonsurgical root canal treatment was 7% with the average pain reported as 7.2 on a visual 

analogue scale (where 0 is no pain and 10 is pain as severe as it could be).

 Neuropathic pain was more common in middle-aged (mean 50.6 years of age) individuals with 

no sex predilection and occurred more frequently in the mandibular arch without any differences 

attributable to the number of canals treated. 

 Also, the majority of subjects most frequently endorsed their pain experiences as abnormal 

sensitivity to touch and pain when the area is pressed or rubbed

Quintessence Int. 2011 Mar;42(3):259-69.The prevalence of persistent pain after nonsurgical root canal treatment. Klasser GD, Kugelmann

AM, Villines D, Johnson BR



 Whilst surgical endodontics resulted in chronic 

neuropathic pain in 5% of patients 

Campbell RL, Parks KW, Dodds RN Chronic facial pain associated with 

endodontic therapy. Oral Surg Oral Med Oral Pathol. 1990 

Mar;69(3):287-90

 In a previous study of 135 patients with inferior alveolar 

nerve injuries caused by dental treatment or malignancy, 

22% presented with dysaesthesia which was 

significantly associated with the female gender 

and previous chronic pain

Oshima K, Ishii T, Ogura Y, Aoyama Y, Katsuumi I. Clinical investigation 

of patients who develop neuropathic tooth pain after endodontics 

procedures. J of Endodontics 35;7:958-961

 Groltze et al  reported on 11 patients with endodontic 

associated neuropathy and their management. They 

similarly reported that the neurological findings were 

dominated by hypaesthesia and dysaesthesia with 50% of 

patients reporting pain. 

 11 of 61 patients with Endo NI presented with significant 

pain only 40% responded to surgery  Pogrel 2007

 In our cohort of 28 patients  80% had ongoing pain for 

more than 3 months (definition of chronic pain) prior 

to the most recent endo treatment. Renton et al in press

Consequences Endo related PPTTN–

NePain, numbness + altered sensation

Devine M, Modgill O, Renton T Mandibular division 

trigeminal nerve injuries following primary endodontic treatment.  A case 

series. Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.1111/aej.12209. Epub 2017 

Jul 7.



Particular issues with Trigeminal pain?

 Big part of our lives

 Underpins the primordial survival instincts

 Constant unavoidable activity

 Underpins daily pleasure in health

 Eating

 Drinking

 Speaking

 Smiling

 Sexual interaction

 Underpins our identity!

Most nerve injuries are permanent and cannot be fixed



The IAN is contained within a bony canal which predisposes it to compression and possible ischaemic type 

injury. 

 Compression of peripheral sensory nerves over 6 hours can evoke nerve fibre atrophy Shimpo T, 

Gilliatt RW, Kennett RP, Allen PJ. Susceptibility to pressure neuropathy distal to a constricting ligature in 

the guinea-pig. J Neurol Neurosurg Psychiatry. 1987 Dec;50(12):1625-32 

 Ischaemia alone without direct nerve damage will cause sufficient neural inflammation and 

damage to cause permanent nerve injury. Park YT, Kim SG, Moon SY. Indirect compressive injury to 

the inferior alveolar nerve caused by dental implant placement. J Oral Maxillofac Surg. 2012 

Apr;70(4):e258-9. 

 Three months after the IAN injury, permanent central and peripheral changes occur within the 

nervous system subsequent to injury, that are unlikely to respond to surgical treatment intervention        

Yekta SS, Smeets R, Stein JM, Ellrich J. Assessment of trigeminal nerve functions by quantitative sensory 

testing in patients and healthy volunteers. J Oral Maxillofac Surg. 2010 Oct;68(10):2437-51.

Tara Renton Kings College London

Consequences of nerve injury
Pathophysiological



Consequences
Presentation Features of neuropathic pain

Wheal and flare
Pain    

Allodynia pain with non noxious stimulus 

pain on touch/cold/hot
• 70% mechanical allodynia

• Cold allodynia a particular feature of extra oral 

dermatome in patients with IANIs

• Some LNI patients report tastent and warm 

allodynia

Hyperpathia

pain continues when stimulus removed 54% patients

Hyperalgesia 
increased pain to painful stimulus 48% of patients

Altered sensation -Hyperaesthesia
o Paraesthesia –pins and needles, formication, many 

descriptions

o Dysaesthesia – uncomfortable sensations often 

burning

Anaesthesia -Numbness- hypo aesthesia

Neuropathic pain in 60 patients 

post implant nerve injury

Neuropathic pain in;

95% of implant patients 

92% of endodontic nerve injuries

57% of wisdom tooth surgery

IANI> LNI



Clinical presentation
Trigeminal Post Traumatic Neuropathy (n=525)

 Onset of neuropathy +/- pain correlates with 

intervention surgery or local anaesthetic

 LNI patients (mean age 38.4 years [range 20-64]

Male:Female ratio  37:63%

 IANI patients (mean age 43.2 years [range 22-85]; 

Male:Female ratio 27:70%

Referral from:

 General dental practitioner LNI = 40%/IANI = 51%

 Specialist                     LNI = 50%     IANI = 32%

 Reported extreme pain during surgery    48%

 Reported high level pain post surgically  56%

 IANI related to;

 Third molar surgery 60%

 Implant 14%

 LA 16%

 Endo 8%

 Periapical infections 1%

 Facial electrolysis 1%

Pain descriptors

Presenting with neuropathic pain 70% 

Functionality

Significantly daily functional impact 65%

Increased with associated pain

Psychologically (PTSD in 68% of patients)

Significant impact especially with pain 62%

Neuropathy 100%

Dermatome: The neuropathic area varied between 5-

100% of the affected dermatome (intra- and/or extra-

orally).

Hypoeasthetic or Hyperaesthetic?

Mechanical allodynia 70%

Mechanical Hyperalgesia 48%



Consequences
Permanency of nerve injuries

Nerve damage related to dental 

procedures are mainly permanent
(except LNIs related to LA or lingual access M3M 

surgery)

Permanency of NIs
 TMS IANI 0.01-2%

 TMS lingual access LNI 10-12%

 LA IDB 25%

 Implant 60-87%

 Endo 86-87%

chronic pain………..10 years on



Consequences of nerve injury
Lack of consent

Renton T, Dawood A, Shah A, Searson L, Yilmaz Z. Post-implant neuropathy of the trigeminal nerve. A case series. Br Dent J. 2012 Jun 

8;212(11):E17. doi: 10.1038/sj.bdj.2012.497, Ucer C, Yilmaz Z, Scher E, Suzuki J, Renton T. A Survey of the Opinion and Experience of UK Dentists Part 3: 

An Evidence-Based Protocol of Surgical Risk Management Strategies in the Mandible. Implant Dent. 2017 May 10. doi: 10.1097/ID.0000000000000602. [Epub ahead 

of print] Yilmaz Z, Ucer C, Scher E, Suzuki J, Renton T. A Survey of the Opinion and Experience of UK Dentists: Part 2: Risk Assessment Strategies and the 

Management of Iatrogenic Trigeminal Nerve Injuries Related to Dental Implant Surgery. Implant Dent. 2017 Apr;26(2):256-262, Yilmaz Z, Ucer C, Scher E, Suzuki 

J, Renton T. A Survey of the Opinion and Experience of UK Dentists: Part 2: Risk Assessment Strategies and the Management of Iatrogenic Trigeminal Nerve Injuries 

Related to Dental Implant Surgery Implant Dent. 2016 Oct;25(5):638-45

Poor consent practice re nerve injury (N=585 patients)

• 90% of M3M patients 

• Only 10% of M3M patients were advised of high risk 

• < 24% of implant patients

• 0% LA or endo nerve injury patients



Recent study @ KCL on 585 nerve 

injury patients

Usually related to ongoing persistent 

pain and or elicited pain

Reported functional impact on;

Eating

Kissing

Brushing teeth

Drinking

Speech

Socialising

Sleeping

Outdoor activities

Consequences
Neuropathy causing functional problems
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 Depression

 Anger

 Post traumatic stress disorder 68%

 Victim of abuse

 Loss of ability to trust

The psychosocial and affective burden of posttraumatic neuropathy following injuries to the trigeminal nerve. Smith JG, Elias LA, Yilmaz Z, 

Barker S, Shah K, Shah S, Renton T. J Orofac Pain. 2013 Fall;27(4):293-303. doi: 10.11607/jop.105 Sullivan MJ et al. Catastrophizing and 

perceived injustice: risk factors for the transition to chronicity after whiplash injury. Spine (Phila Pa 1976). 2011 Dec 1;36(25 Suppl):S244-9 

Dec;92(12):2041-56. Review

Kubler Ross

Psychological consequences



Consequences
Medicolegal…………………………..
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When the damage is done

Its too late!

Patient’s perspective
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Why prevent Local anaesthetic nerve injury? 
(LANI)

Most importantly prevention of nerve injuries is possible. The long term significant problems 

seen in patients with these nerve injuries is exemplified in that the; 

 nerve injuries cannot be ‘fixed’. We have to wait for resolution whilst managing the patient 

therapeutically using medical and psychological interventions. Thus there is no ‘fix’ for lA related 

nerve injuries only prevention.

 25% of the LA nerve injuries are permanent

 The injury is related to high levels of dysaesthesia and pain mainly affecting the tongue with 

attendant social and psychological impact

 No warning and patient has ever heard of them and the resultant isolation for the patient is 

severe. At least with consent patients are aware of these rare but possible injuries.

 There is significant stress to both dentist and patient. 
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LA nerve injuries related to dentistry

 Summary of nerve injury patients March 2008 –2016

 400 IANI patients (73% F: 26.8% M; mean age = 46.5 years [range 18 – 85])

 214 LNI patients (64.5% F: 34.6% M; mean age = 38.6 years [range 20 -73])

TMS

Implants

Chemical injury from LA

Endodontics

Apical infections

Other tooth extraction

Other

Pathological excision

Spontaneous

Trauma

Apicoectomy
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Operative risk 

Preventing Local anaesthetic nerve injuries (LANIs)

Block 

injections 

cause nerve 

injuries

Tara Renton Kings College London



Dentistry is the ONLY healthcare 

profession taught to aim for nerves 

blindly during block injections!



Possible mechanisms

Mechanism  of trauma
Mechanical Direct needle/ indirect scarring

Pressure ischaemia from bleed or LA
Chemical LA agent, buffer, preservative, carrier 
Haemaglobin (Fe irritates nerve)

Extraneural
Intra neural
Intra fascicular
Neural axonal
Neural schwann cell 
(myelin)
Blood vessels
Fat 



Risks factors for Dental LA NIs

• Block anaesthesia
• Lingual nerve > IAN 

• Technique or Anatomy?

• Concentration of LA agent

• Agent toxicity

• Multiple injections

• Severe pain on injection
• Smith and Lung 2006

• Type of LA Agent

• Type of vasoconstrictor?

• Sedated / anaesthetised patients?

• Lack of LA aspiration?

• Volume of LA?

• Speed of injection?

• Patient?

Bupivacaine

Mepivacaine

Citanest

Lidocaine

Articaine

Increasing agent toxicity



Risk Factors LA concentration

Increased concentration of LA agent  DOES increase risk of 
nerve injury!

– Hillerup & Jenson 2008

– Haas &Lennon 2009

– Garisto et al 2010

– Hillerup 2010

– Renton  2011

– Haas 2011
• Articaine 21 times more likely to cause injury 

– Hillerup et al 2011

– Hillerup et al 2011b
• Rat nerve neurotoxicity 2vs 4% Articaine =concentration of Agent more likely neurotoxin than mechanical injury with saline

– Pogrel 2012

– Jacobs K report IFDAS 2015

– Piccini et al 2015

– Gaffen & Haas 2009

From Pogrel 2012



Risk factors for persistent neuropathy related to IDBs

In order to minimise complications related to dental LA you need to consider modifying

the following risks;

• Block anaesthesia Nerve block injections should be undertaken without intent on direct ‘hit’ of the nerve. 60% of

patients who experience the ‘funny bone’ neuralgia due to the IDB needle being placed too close to the lingual or

inferior alveolar nerves experience persistent neuropathy

• Lingual nerve > IAN Is this technique related or anatomically related (less fascicles in LN lower capacity for

recovery). Perhaps the direct IDB approach may place the lingual nerve at increased risk compared with eth

indirect technique.

• Concentration of LAAny increased concentration of any agent leads to increased neural neurotoxicity (21)

• Volume of LA There is no evidence to support this suggestion but all chemicals are neurotoxic,

dependent upon the proximity, LA concentration, neural damage additional volume would add to potential

neurotoxicity.

• Multiple injections Second or subsequent injections that impede directly on or in neural tissue may not be

associated with the usual ‘funny bone’ neuralgic pain. Thus the patient does not self-protect as effectively possibly

rendering the nerves more at risk of direct damage.

• Severe pain on injection 60% increased occurrence of persistent neuropathy after IDBs (21)

• Type of LA Agent Bupivicaine most neurotoxic of all LA agents

• Type of vasoconstrictor? The role of vasoconstrictor in nerve damage is unknown

• Sedated or anaesthetized patients? There is no evidence to support unresponsive patients, are less likely to protect

themselves when neuralgia (funny bone reaction) occurs as the IDB needle encroaches too close to the nerve.

• Lack of LA aspiration? Again there is no evidence to support that aspiration during IDB results in lower persistent

neuropathies but a pragmatic view may infer less chemical injected intra neurally will cause less chemical nerve

injury.

Block 

injections

Multiple 

injections

Extreme 

pain 

during 

injections

Type and  

concentration 

of LA agents

Renton T, Adey-Viscuso D, Meechan JG, Yilmaz Z. Trigeminal nerve injuries in relation to the local anaesthesia in mandibular injections. Br Dent J. 2010 

Nov;209(9):E15



How do we modify the risks of LA Nerve injury?

 Technique

 Avoid blocks when possible

 Infiltration technique

 Avoid multiple blocks

 Type of IDB Technique 

 + always Aspirate

 Agent

 Avoid Bupivicaine

 Use low conc IDBs

 Use alternative IDB techniques

 Follow up

 Patients who experience neuralgic pain during injections 

should be contacted post treatment and reassured

 Early management

 Therapeutic approach limited evidence base

 Vitamin B complex



Direct Halstead 

technique may place 

LN at higher risk?

Prevention –Technique
Is the direct Halstead technique more likely to injure the Lingual Nerve?



Use indirect Halstead 

technique or Gow Gates 

or Akinosi

Prevention –Technique
Consider an indirect Halstead or Gow Gates or Akinosis technique

https://www.slideshare.

net/iarabii/local-

anesthesia-techniques-

10308137

OR

And WAIT>>>>>>>>>>>!



https://www.aae.org/uploadedfiles/publications_and_research/endodontics_colleague

s_for_excellence_newsletter/winter09ecfe.pdf

The addition of the intraosseous injection after an inferior alveolar nerve block, 
in the first molar, will provide a quick onset and a high incidence of pulpal 
aneasthesia (approximately 90%) for 60 minutes. Clinically, the supplemental 
intraosseous injection works very well

Intraosseous injection is more successful than the intra-ligamentary injection 

BUT you’re giving intravascular LA!

Dunbar D, Reader A, Nist R, Beck M, Meyers, W. Anesthetic efficacy of the intraosseous injection after an inferior alveolar 
nerve block. J Endod 1996:22:481-6. Guglielmo A, Reader A, Nist R, Beck M, Weaver J. Anesthetic efficacy and heart rate 
effects of the supplemental intraosseous injection of 2% mepivacaine with 1:20,000 levonordefrin. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 1999;87:284-93.) Stabile P, Reader A, Gallatin E, Beck M, Weaver J. Anesthetic efficacy and heart 
rate effects of the intraosseous injection of 1.5% etidocaine (1:200,000 epinephrine) after an inferior alveolar nerve block. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2000;89:407-11.

Prevention IDB failure
Avoid multiple blocks
Supplemental injections Intra osseous

https://www.aae.org/uploadedfiles/publications_and_research/endodontics_colleagues_for_excellence_newsletter/winter09ecfe.pdf


 182 patients

 122 achieved successful pulpal anesthesia within 

10 minutes after initial IANB injection only 82 

experienced pain-free treatment. 

 Articaine buccal infiltration (ABI) and 

Intraosseous (IO) allowed more successful (pain-

free) treatment 

 IANB + ABI 84% pain free RX

 IANB + IO 68% pain free Rx

 IANB + PDL 48% pain free Rx

 IANB alone 32% pain free Rx

IDB failure
Supplemental techniques with IDB
Buccal Articaine infiltration for Irreversible Pulpitis

Kanaa MD, Whitworth JM, Meechan JG. J Endod. 2012 Apr;38(4):421-5. doi: 10.1016/j.joen.2011.12.006. Epub 2012 Feb 2. A 

prospective randomized trial of different supplementary local anesthetic techniques after failure of inferior alveolar nerve block in 

patients with irreversible pulpitis in mandibular teeth.



Avoid block injections where possible
Infiltration LA is more effective with less NIs and systemic side effects

With respect to maxillary infiltration anesthesia, some studies have  found 4% articaine to be more effective than 2% lidocaine for lateral 

incisors but not molars (Evans et al., 2008), while others reported no clinical superiority for this injection (Oliveira et al., 2004; Vähätalo et al., 

1993). However, a recent randomized controlled trial found a statistically significant difference supporting use of 4% articaine in place of 2% 

lidocaine for buccal infiltration in patients experiencing irreversible pulpitis in maxillary posterior teeth (Srinivasan et al., 2009)

Infiltration dentistry is possible 
due to porosity of the mandible



Prevention LA nerve injury –
Use Infiltration dentistry is applicable to most dentistry
Evidence based for;

 Pulpal anaesthesia in the anterior mandible compared with 
inferior dental block(IDBs) 

Meechan JG The use of the mandibular infiltration anesthetic technique in adults. J Am Dent 
Assoc. 2011 Sep;142 Suppl 3:19S-24S.

 Restoration of pulpitic mandibular molars in adults
Zain M, et al Comparison of Anaesthetic Efficacy of 4% Articaine Primary Buccal Infiltration Versus 2% Lidocaine 
Inferior Alveolar Nerve Block in Symptomatic Mandibular First Molar Teeth. J Coll Physicians Surg Pak. 2016 
Jan;26(1):4-8. 

Poorni S, et al Anesthetic efficacy of four percent articaine for pulpal anesthesia by using inferior alveolar 
nerve block and buccal infiltration techniques in patients with irreversible pulpitis: a prospective 
randomized double-blind clinical trial. J Endod. 2011 Dec;37(12):1603-7

 Exodontia in adults and children

Thakare A, Bhate K, Kathariya R Comparison of 4% articaine and 0.5% bupivacaine anesthetic efficacy in 
orthodontic extractions: prospective, randomized crossover study. Acta Anaesthesiol Taiwan. 2014 

Jun;52(2):59-63.

 mplant surgery 

Etoz OA, Er N, Demirbas AE. Supraperiosteal infiltration anesthesia safe enough to prevent 
inferior alveolar nerve during posterior mandibular implant surgery? Med Oral Patol Oral Cir 
Bucal. 2011 May 1;16(3):e386-9

 periodontal surgery 

 improved patient comfort Patients will undoubtedly prefer having full 
lingual sensation and shorter duration LA anaesthesia after dental 
treatment

Courtesy Prof Monika Daublander

2014 survey German dental LA practise

74% using infiltration dentistry!



Buccal infiltration Articaine / Lidocaine for adult molars 

irreversible pulpitis or IDB plus Buccal Articaine



Infiltration dentistry is dependant upon 
The site and procedure

Maxillary dentistry can be 

performed using Lidocaine  2% 

with adrenaline for all procedures

Buccal infiltration with intra-

septal injections

No additional benefit using 4% 

Articaine infiltration over 

Lidocaine

Mandibular 7s and 8s for perio, 

restorations  or implants

Articaine 4% buccal infiltration and  Lidocaine 

2% lingual infiltrations OR  for extractions, 

Articaine 4% buccal infiltration  plus Lidocaine 

intr-ligamental

Mandibular incisors, canines and premolars for perio, restorations  or implants and Endo 

Submucosal infiltration in in front or behind mental nerve area  (NOT direct into nerve) Articaine 4% 

buccal infiltrations  and extractions add lingual infiltration and or intra-ligamental

Mandibular 1st molars for perio, 

restorations  or implants

Articaine 4% buccal and  Lidocaine 2% lingual 

infiltration s OR  for extractions buccal 

infiltration intra-ligamental

Endo for pulpitic first molar

Illustration courtesy of Andrew Mason University Dundee

Mandibular Molar Endodontic 

procedures may be only 

procedure to require IDBs



Articaine or Lidocaine infiltration?

Systematic reviews

 Lidociane infiltration as effective 

as Articaine in maxilla

 Articaine 3.6 more effective in 

mandible

 Articaine BI vs Lidocaine IDB

 No Difference

Articaine better for pulpal 

anaesthesia (EPT) in pulpitic molars



 Modify training

 Avoid IDBs where possible

 Avoid Direct Halstead IDB Technique (to prevent Lingual nerve injuries)

 Avoid multiple blocks use supplemental injections

 Use alternative IDB techniques (Akinosi or Gow Gates) 

 Avoid high concentration IDBs (Articaine, Mepivacaine, Prilocaine)

 Stick to Lidocaine ID blocks for now!

 Always aspirate 

 No IDBs under GA

 Consider infiltration dentistry where possible!

Renton T, Adey-Viscuso D, Meechan JG, Yilmaz Z. Trigeminal nerve injuries in relation to the local anaesthesia in mandibular injections. Br 
Dent J. 2010 Nov;209(9):E15

Summary Prevention LANIs



Overview

Why prevent these 

nerve  injuries?

How to prevent 

Endo nerve injuries?

How to manage 

nerve injuries?

Tara Renton Kings College London

How to prevent 

LA nerve injuries?

Summary and 

work to do



Endodontic related IAN injury is third most 
common after TMS and Implants

Estimated Endo NI incidence estimated 0.96% cases (8/832)

Endo and Implant nerve injuries are 
increasing

Cohort of 335 TNIs 2011-15 

Renton, T., & Yilmaz, Z. (2011). Profiling of 
patients presenting with posttraumatic 
neuropathy of the trigeminal nerve. J Orofac Pain, 
25(4), 333-344. 

In survey of 2338 patients 7% sustained 
chronic neuropathic pain after a single 
endodontic procedure 

Quintessence Int. 2011 Mar;42(3):259-69.The prevalence 
of persistent pain after nonsurgical root canal treatment. 
Klasser GD, Kugelmann AM,Villines D, Johnson BR



Tara Renton Kings College London

The term paraesthesia relates to 

symptoms of the patient (as in Pain or 

numbness) it is NOT a term used to mean 

neuropathy (or malfunction due to nerve 

injury).



Qrstravik D, Brodin P, Aas E. Paraesthesia following endodontic treatment: survey of the 

literature and a case report. Int Endod J 1983;16:167-72.

Rowe AHR. Damage to the inferior dental nerve during or following endodontic treatment. 

Br Dent J 1983;153:306-7.

Morse DR. Infection-related mental and inferior alveolar nerve paresthesia: Literature 

review and presentation of two cases. J Endod 1997;23:457-60.

Dempf R, Hausamen JE. Lesions of the inferior alveolar nerve arising from endodontic 

treatment. Aust Endod J 2000;26(2):67-71.

Forman GH, Rood JP. Successful retrieval of endodontic material from the inferior alveolar 

nerve. J Dent 1977;5(1):47-50.

Gallas-Torreira MM, Reboiras-Lopez MD, Garcia-Garcia A, Gandara-Rey J. Mandibular nerve 

paresthesia caused by endodontic treatment. Med Oral 2003;8(4):299-303.
Tilotta-Yasukawa F, Millot S, El Haddioui A, et al. Labiomandibular paresthesia caused by 

endodontic treatment: an anatomic and clinical study. Oral Surg Oral Med Oral Pathol

Oral Radiol Endod 2006;102:e47–59.

Many case reports

Dempf R, Hausamen JE. Lesions of the inferior alveolar nerve arising from endodontic 

treatment. Aust Endod J 2000;26(2):67-71.

Vasilakis GJ, Vasilakis CM. Mandibular endodontic-related paresthesia. General Dent 

2004;52:334–8.

Knowles KI, Jergenson MA, Howard JH. Paresthesia associated with endodontic 

treatment of mandibular premolars. J Endod 2003;29(11):768-70.Tara Renton Kings College London



Only 5 reported case series of Endo related NIs

 Pogrel MA. Damage to the inferior alveolar nerve as the result of root canal therapy. J 
Am Dent Assoc. 2007;138(1):65-9.         61 cases

 Knowles KI, Jergenson MA, Howard JH. Paresthesia associated with endodontic 
treatment of mandibular premolars. J Endod. 2003;29(11):768-70              8 cases

 Scolozzi P, Lombardi T, Jaques B. Successful inferior alveolar nerve decompression for 
dysesthesia following endodontic treatment: report of 4 cases treated by mandibular 
sagittal osteotomy. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2004 
May;97(5):625-31.                                          4 cases

 Grötz KA, Al-Nawas B, de Aguiar EG, Schulz A, Wagner W.Treatment of injuries
to the inferior alveolar nerve after endodontic procedures.Clin Oral Investig.
1998 Jun;2(2):73-6 11 cases

 Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following 
primary endodontic treatment. A case series. Aust Endod J. 2017 Aug;43(2):56-65. doi: 
10.1111/aej.12209. Epub 2017 Jul 7. 28 cases

Tara Renton Kings College London



Features of the patient presentation

The largest series of endodontic related 
trigeminal nerve injuries 61 patients over an 
8 year period (Pogrel 2007). 

 8 asymptomatic 

 42 exhibited only mild symptoms (3 
months old injuries)  

 10 patients experienced some resolution

 11 pts were symptomatic and under went 
surgical exploration. 5 of these within 48 
hours others up to 10 days-3 months (4 
experienced partial resolution and 2 no 
recovery). 

Pogrel MA Damage to the inferior alveolar nerve as the result of root canal therapy J Am Dent Assoc. 2007 Jan;138(1):65-

9  Renton T, Yilmaz Z. J. Profiling of patients presenting with posttraumatic neuropathy of the trigeminal nerve. 

Orofac Pain. 2011 Fall;25(4):333-44.



Features of Patient presentation
Our cohort of 28 patients with Endo related NIs

 A retrospective review of 352 patients referred to a 

Specialist nerve injury clinic between 2007 and 2015 

was conducted. 28 cases were identified with IAN injury 

secondary to primary endodontic treatment.

 The sample included 12 male and 16 female patients with an 

age range of 38-77 years and a mean age of 41.5 years. 

 24/28 patients experienced no resolution of 

neuropathy, regardless of the extent to which the 

dermatome was affected or to which function was impaired. 

The remaining four patients had a temporary IAN injury 

which resolved within 6-12 weeks with a mean time of 8.5 

weeks. 

 Radiographs were available for 12 of the cases in this 

series. Review of these revealed that in 7 cases the root 

apices of endodontically treated teeth were superimposed 

upon the superior margin of the IAN canal or the mental 

foramen.

 Ten cases reported experiencing intra-operative pain 

during endodontic treatment. Fifteen patients reported 

immediate post-operative symptoms of either pain localised to 

the endodontically treated tooth or paraesthesia. 

 Delayed presentation IANI However, in eleven cases there 

was a 24-48 hour asymptomatic post-operative 

period. Interestingly, one patient described the onset of 

symptoms three months post-operatively, whilst another 

described the onset of symptoms six months post-operatively.

 In the 20 cases recorded, extra-oral dermatome 

involvement averaged 55% in comparison with 40% of 

intra-oral dermatome.

 Paraesthesia was the most common formally 

diagnosed sequelae of nerve injury followed by mechanical and 

thermal allodynia

 The most common subjective complaint was the inability to 

bite, eat or brush teeth without pain.

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment. A 

case series. Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.1111/aej.12209. Epub 2017 Jul 7.



Features of Endo PPTTN 
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90% of the patients reported chronic pain with 50% experiencing allodynia (pain evoked to non-noxious stimuli) 

and hyperalgesia (increased pain to noxious stimuli, for example pin prick or partners bristles on kissing). Persistent pain after 

endodontics has been reported to occur in 3-13% of patients (23,24,25) 

Polycarpou N, Ng YL, Canavan D, Moles DR, Gulabivala K. Prevalence of persistent pain after endodontic treatment and factors 

affecting its occurrence in cases with complete radiographic healing. Int Endod J. 2005 Mar;38(3):169-78.

Consequences –
NePain, numbness + altered sensation

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment.  A 

case series. Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.1111/aej.12209. Epub 2017 Jul 7.

95% of 

patients 

reported 

neuropathic 

pain



Endodontic related nerve injuries 
Possible mechanisms

 Mechanical compression canal due to overfill

 Direct mechanical damage due to over instrumentation

 Haemorrhage with direct and indirect neural ischaemia

 Loss of apical seal and chemical leakage and damage

 Inflammation / infection

www.trigeminalnerve.org.uk

Fanibunda K, Whitworth J, Steele J (1998) The management of thermomechanically compacted 

gutta percha extrusion in the inferior dental canal. Br Dent J. 1998 Apr 11;184(7):330-2



Possible Mechanisms of Endo related nerve injury
 Chemical

 Agent

 Metabolites

 Mechanical
 Trauma to the inferior alveolar nerve following endodontic treatment occurs as a result of the following mechanisms: 

 Mechanical trauma from over-instrumentation into the IAN canal

 Neurotoxicity following direct contact with the medicaments used in endodontic treatment with the IAN

 Pressure upon the IAN due to the presence of endodontic materials extruded in the IAN canal 9,10

o Subsequent haemorrhage

 Haemorrhage
 Chemical iron content very irritant to neural tissue

 Primary or secondary haemorrhage/ scarring epi or intra neural

 Infection

Brodin P, Roed A, Aars H, Orstravik D. Neurotoxic effects of root filling materials on rat phrenic nerve in vitro. J Dent Res 1982;61:1020-3. 

Brodin P. Neurotoxic and analgesic effects of root canal cements and pulp-protecting dental materials.Endod Dent Traumatol 1988;4:1-11-6

Serper A, U cer O, Onur R, Etikan I.Comparative neurototxic effects of root canal materials on rat sciatic nerve.J Endod 1998; 24:592-4. 17. 

Kozam G, Newark NJ. The effect of eugenol on nerve transmission. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1977; 44:799-805.

Tara Renton Kings College London



Other considerations
Toxicity of commonly used dental products

BioOss pH 8.4

Socket Medicaments
 Alvogyl, Whiteheads varnish,                                 

Corsodyl and Surgicel pH 5.8

Endo Medicaments 
 Formocresol pH 12.45 +/- 0.02 

 Sodium hypochlorite pH 11-12

 Calcium hydroxide (Calyxl). pH 10-14

 Antibiotic-corticosteroid 

paste (Ledermix) pH 8.13 +/- 0.01

 Neutral pH 7.35-7.45

 Eugenol        pH 4.34 +/- 0.05

 Iodoform paste pH 2.90 +/- 0.02 

Tara Renton Kings College London



Neural damage by non-toxic dental materials

 Dental materials may exert damaging effects on nerve conduction as a 

result of their physical and chemical properties. 

 Even chemically bland materials such as gutta percha may cause irreversible 

neural injury following their entry to the inferior dental canal in a molten, 

thermoplastic state, partially resulting from direct thermal damage, and 

partly from nerve compression as the material cools and contracts

Fanibunda K, Whitworth J, Steele J (1998) The management of thermomechanically compacted gutta percha

extrusion in the inferior dental canal. Br Dent J. 1998 Apr 11;184(7):330-2

Tara Renton Kings College London



Chemical nerve injury may not be obvious 
radiographically

 Clinical confirmation

 History If the patient is suffering from neuropathy after the local 

anaesthetic has worn off and the post-operative radiographs confirm that 

there is no radio opaque material in the canal , chemical nerve injury may be 

presumed. 

 Assessment Mapping of the neuropathic area will discriminate between IDB and 

endo nerve injury

 This may be an irreversible injury to the nerve and subsequent, even 

swift removal of the root canal filling or tooth is unlikely to resolve 

the nerve injury Is this correct? 

 If there is material recognised within the canal, this would suggest 

injury, but if there is NO material in the canal, is the same 

presumption made?

Tara Renton Kings College London

Plain films and 

CBCT no use in 

detecting chemical 

damage



Endodontic risk factors general

In our cohort of 28 patients there appeared to be several prominent risk factors which 

were;

 GDP (80% of referrals) in our study

 Detectable overfill / over-instrumentation occurred in 60% of cases

 Dental factors

 Proximity of tooth to IAN canal – 90% of the mandibular teeth in this series, were close to the 

IDC or premolars adjacent to the mental foramen

Scarano A, Di Carlo F, Quaranta A, Piattelli A. Injury of the inferior alveolar nerve after overfilling of the root canal with 

endodontic cement: a case report. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2007 Jul;104(1):e56-9

Köseoğlu BG, Tanrikulu S, Sübay RK, Sencer S. Anesthesia following overfilling of a root canal sealer into the mandibular 

canal: a case report. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2006 Jun;101(6):803-6

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment. A 

case series. Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.1111/aej.12209. Epub 2017 Jul 7.
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GDPs responsible for 80% of referrals

Inadequacies of GDP RCTs highlighted by-Jenkins SM, Hayes SJ, Dummer PM. A study of endodontic treatment carried out in 

dental practice within the UK. Int Endod J. 2001 Jan;34(1):16-22

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment. A 

case series. Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.1111/aej.12209. Epub 2017 Jul 7.
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A previous study report a 

significant correlation between the tooth location and the suggested cause of nerve injury was found. Chikvashvili J 

Overcoming unforeseen incidents: what to do when an unlikely event occurs. Compend Contin Educ Dent. 2011 Jun;32(5):44-8.

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment. A case 

series. Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.1111/aej.12209. Epub 2017 Jul 7.
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Proximity of apex to IDC in our cohort
(based upon radiographs provided)

60% -7/12 available preop LCPAs illustrated preoperative proximity of apex of tooth and 

IDC

90% of post op LCPAs illustrated over fill and or over instrumentation into IDC

Tara Renton Kings College London



Poor Technique 
Over preparation, overfill and over instrumentation of canal

 Any tooth requiring endodontic therapy that is in close proximity to the IAN 
canal should require special attention. 

 The practitioner should be trained in root length assessment and root canal preparation. 

 If the apex is proximal to the IAN canal if the canal is over instrumented there is increase risk of damage 
to the nerve. If the canal is over prepared and the apex opened the nerve may be damaged by;

 Physical injury precipitated by; 

 preparatory files

 overfilling using pressurised thermal filling 

 pressure and ischaemia due to intra canal haemorrhage

 Chemical nerve injuries from leakage through the apex of;

 irrigation - Sodium hypochlorite (39-54) 

 sealant- Calcium hydroxide(55) medicaments breach of the canal roof precipitating a vascular bleed 
resulting in haemoglobin irritation of the nerve due to the iron content.

Escoda-Francoli J, et al Inferior alveolar nerve damage because of overextended endodontic material: a problem of sealer cement 

biocompatibility?J Endod. 2007 Dec;33(12):1484-9.

Blanas N, Kienle F, Sándor GK. Inferior alveolar nerve injury caused by thermoplastic gutta-percha overextension. J Can Dent Assoc. 2004 

Jun;70(6):384-7.



Techniques minimising apical extrusion of endo fillers

Apical extrusion of products may be improved 

by; 

Ultrasonics

Endovac.

Guided RCT / Apex locators

Shortened working length?

Post operative RCT views must be arranged 

on the day of completion of the RCT and 

identification of any RCT product in the IAN 

canal should be reviewed carefully and 

removed within 48 hours. 

Apical extrusion of sodium hypochlorite activated with two laser systems and ultrasonics: a spectrophotometric analysis. 

Helvacıoğlu Kıvanç B, Deniz Arısu H, Yanar NÖ, Silah HM, İnam R, Görgül G. BMC Oral Health. 2015 Jun 26;15:71



Learn from NaOCL accident risk factors

 There are several reports of extreme pain and swelling 

resulting from endodontic irrigation with NaOCl, with a 

multitude of associated complications including neuropathy. 

 Kleier et al  surveyed 342 diplomates of the American 

Board of Endodontics. Of the diplomates who responded, 

132 reported experiencing a sodium hypochlorite accident. 

The risk factors included:

 Women compared with men (p < 0.0001). 

 Maxillary teeth compared with mandibular teeth (p < 

0.0001)

 Posterior more than anterior teeth (p < 0.0001) 

 A diagnosis of pulp necrosis with radiographic findings of 

periradicular radiolucency were positively associated with 

such accidents (p < 0.0001). 



Predisposing tooth factor that may result in an adverse incident 

during root canal treatment

Potential adverse incident if tooth factor not 

recognised

Resorption defects where extent is not identified such as 

internal /external communicating with root canal and 

external surface of the root

Extrusion of endo filler /Hypochlorite accident

Suspicion of a perforation communicating with the external 

root surface

Extrusion of endo filler /Hypochlorite accident

Root fracture where there could be a potential 

communication of the root canal with external root surface

Extrusion of endo filler /Hypochlorite accident

Sclerosed root canal Possible perforation with 

subsequent hypochlorite accident

Dens invaginatus Possible perforation with

Subsequent hypochlorite accident

Periapical lesions and other pathology (cysts) Neurological injury (may occur if lesion close to IDC

Lower molar teeth where root apices are is close proximity to 

the Inferior dental canal and or mental foramen

Neurological injury (over instrumentation, overfilling 

with obturation materials or sealer)

Radiographic/ dental risk factors increasing risk for endo nerve injury



Periapical lesions

Case series 22 cases 94% permanent

Devine M, Yilmaz Z, Hirani M, Renton T. A case series of trigeminal nerve injuries caused by periapical 
lesions of mandibular teeth. Br Dent J. 2017 Mar 24;222(6):447-455. doi: 10.1038/sj.bdj.2017.268.

Case reports that document neuropathies associated with apical periodontitis are scant, but 
usually involve premolars, and sensory disturbance in the distribution of the mental nerve. The 
incidence of mental paresthesia resulting from periapical infection or pathology was estimated 
at 0.96%. 

von Ohle C, ElAyouti A. Neurosensory impairment of the mental nerve as a sequel of periapical periodontitis: case report 
and review. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010 Oct;110(4):e84-9; Shadmehr E, Shekarchizade N. 
Endodontic periapical lesion-induced mental nerve paresthesia. Dent Res J (Isfahan). 2015 Mar-Apr;12(2):192-6

There is every expectation that carefully conducted root canal treatment that limits 
instruments and materials within the tooth, or indeed tooth extraction will allow symptoms 
to resolve. 0.24% of cases in the same study, mental paraesthesia was a complication of root 
canal treatment (caused by severe overfill in one case and iatrogenic perforation of 
mechanical instrumentation through the root and into the mental nerve in the second case).

Ahonen M, Tjäderhane L (2011) Endodontic-related paresthesia: a case report and literature review. J Endod. 2011 
Oct;37(10):1460-4.



Risk periapical area leading direct access to IDC

 Endo related nerve injury

 Apex of 30 adjacent to ID canal

 Periapical area facilitates chemical spread



Bone loculae

 Large bone trabeculae 
may result in additional 
risk to the IAN during 
endo treatment



 Is a LCPA alone inadequate for mandibular endo?

 Indications for CBCT

 Further CBCT assessment required if apex close to 

IDC on plain films?

 Should CBCT be routine for planning RCT in teeth 

Parasymphyseal region (Premolar and first molar 

teeth)?

 You MUST be able to read your own CBCTs 

 Always get radiologist review to exclude pathology of 

all structures

Managing preoperative risk
By good clinical and radiographic assessment



Studies on location of IDC using plain films

 A classic study of the relationship between mandibular and premolar apices and the mental foramen have reported close 

proximity with the first premolar apex in 15.4% of patients and with the second premolar apex in 13.9% of patients  

(Fishel D, Buchner A, Hershkowith A, Kaffe I. Roentgenologic study of the mental foramen. Oral Surg Oral Med Oral Pathol. 

1976;41(5):682-6).

 In their morphometric study, Phillips and colleagues reported that each mental foramen was located an average distance of 

2.18 mm mesially and 2.4 mm inferiorly from the radiographic apex of the second premolar.  More precisely, each 

mental foramen was found to be located, on average, anywhere between 3.8 mm mesial, 2.7 mm distal, 3.4 mm above or 3.5 mm 

below the apex of the respective second premolar (Phillips JL, Weller RN, Kulild JC. The mental foramen: 2. Radiographic position in 

relation to the mandibular second premolar. J Endod. 1992;18(6):271-4).  

 In contrast, the apex of each second premolar was between 0 and 4.7 mm from the respective mental foramen in 

various cadaveric studies (Denio D, Torabinejad M, Bakland LK. Anatomical relationship of the mandibular canal to its surrounding 

structures in mature mandibles. J Endod. 1992;18(4):161-5).



Current Endo CBCT recommendations

All radiographic examinations must be justified on an individual needs basis 
whereby the benefits to the patient of each exposure must outweigh the risks. 

In no case may the exposure of patients to X-rays be considered "routine", and 
certainly CBCT examinations should not be done without initially obtaining a 
thorough medical history and clinical examination.

CBCT should be considered an adjunct to two-dimensional imaging in dentistry. 

Limited field of view CBCT systems can provide images of several teeth from 
approximately the same radiation dose as two periapical radiographs, and they may 
provide a dose savings over multiple traditional images in complex cases.

NO MENTION OF RISK ASSESSMENT RE PREVENTION OF NERVE INJURY

Pa Dent J (Harris). 2011 Jan-Feb;78(1):37-9. AAE and AAOMR joint position statement. Use of cone-beam-

computed tomography in endodontics. American Association of Endodontists;American Acadamy of Oral and 

Maxillofacial Radiography



•Clinical
•OH, Perio

•Soft tissues and function

•Hard tissue bone mapping, adjacent dentition

•Radiologic LCPA, DPT or CBCT? 
Guidelines Faculty Dental Practitioners 9FGDP

SEDENTEXTCT

•Informed consent

•Who assesses the risk?

Assessment 
Who actually assesses the risk?

Tara Renton Kings College London



Planning for;

•IDC position (not nerve!)

Canal position

Mental loop

mandibular incisal extension

Accessory canals                       
Planning software?????

??????Safety zone????????

Radiographic risk assessment is routinely 
undertaken in M3M and Implant surgery



Risk assessment Radiographic
Proximity to the Inferior dental canal (IDC)

Mandibular teeth proximal to the IAN canal

 Apex of the tooth may be adjacent or intruding 

into the IDC canal and any small degree of 

leakage or overfilling may compromise the IAN. 

 Assessment of the proximity of the tooth apex 

to the IAN canal has become significantly 

improved with Cone Beam CT scanning (CBCT) 

with the attendant risk of additional radiation 

and may not provide significantly more 

information than a plane long cone radiograph. 

 Most of CBCT assessment of tooth positioning 

relation to the IAN canal is based on M3M prior 

to extraction

Tilotta-Yasukawa F, Millot S, El Haddioui A, Bravetti P, Gaudy JF.Labiomandibular paresthesia caused by endodontic 

treatment: an anatomic and clinical study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2006 Oct;102(4):e47-59.



CBCT dose reduction



MRI for investigating NI 

Tara Renton Kings College London

May diminish the need for CBCT



Is CBCT better than PA radiography for apical 
proximity to IDC assessment?



Recent studies of apical position relative to 
IDC and Mental foramen



Prevention of Endodontic related neuropathy: Risk factors

A. Inadequate preoperative assessment and planning due to;

• Lack of knowledge

o GDP (80% of referrals) GDP endodontic success rates are significantly lower than that of specialist endodontists (15% vs 85%)

o The American Association of Endodontists have made several recommendations regarding the necessity of referral of these

patients

• Inability to read the radiographs or CBCT

• Inadequate informed consent-all options provided and related risk benefit for each

• Lack of identification of existing pre-surgical neuropathy (periapical lesions).

B. Premolar teeth & Proximity of tooth apex to IDC – 90% of the mandibular teeth in this series, were close to the IAN canal or

premolars adjacent to the mental foramen. Proximity to the apex to the IAN/ breach apical seal and over chemical or

instrumentation

• Tantanapornkul et al, reported the specificity and sensitivity of CBCT versus panorals in identifying the proximity of the IAN to

the tooth roots in 161 mandibular third molars 161; for it was CBCT 93% and 77% respectively and for panoramic 70% and 63%

which were not significantly different.

• Patel et al (34) have reported on the use of CBCT in managing complications related to endodontics when compared with long

cone periapicals.

C. Poor technique

o Breach of apex causing pain during surgery on irrigation or during instrumentation and damage to periapical tissues

o Over instrumentation

o Overfill Detectable overfill occurred in 60% of cases and over instrumentation during preparation

D. Early recognition and intervention for Endodontic related nerve injuries

• ALWAYS undertake HOMECHECK , review patient and confirm neuropathy

• Neuropathy related to endodontics can be delayed and the patient must be encouraged to report any change in sensation up to 3-

4 days post treatment (Renton et al unpublished).

• If nerve injury is suspected, you will already be aware of the proximity of the tooth apex to the IDC and whether there was likely

breach of apex, over instrumentation or deposition of endodontic material into the IAN canal.

• If there is suspected the material, the apex and or tooth must be removed within 48 hours of placement in order to maximise

recovery from nerve injury. If the patient is insistent on keeping the tooth urgent referral of the patient may be indicated for

mandibular decompression and saline irrigation of the IDC (Pogrel MA)

Tooth apex position

Proximity to IDC

Related root 

morphology

Postoperative

Late recognition and late 

tooth or overfill removal

Poor technique 

Lack apical seal

Over instrumentation

Over filling

Tara Renton Kings College London



Overview

Why prevent these 

nerve  injuries?

How to prevent 

Endo nerve injuries?

How to manage 

nerve injuries?

Tara Renton Kings College London

How to prevent 

LA nerve injuries?

Summary and 

work to do



Management of Trigeminal Post traumatic neuropathy

Currently, there is no consensus on the optimal 

management of neuropathic pain exists and 

practices vary greatly worldwide. 

Possible explanations for this include difficulties 

in developing agreed diagnostic protocols 

and the coexistence of neuropathic, 

nociceptive and, occasionally, idiopathic 

pain in the same patient. 

.



2014

Tara Renton Kings College London



Don’t panic……………..Say sorry!

 Sorry is NOT an admission of 

guilt it just shows you care!

 Disclose

 Apologise

 Remediate 

Management of Implant nerve injury

Tara Renton Kings College London



Assessment

 History event related initiation of pain

 Severe pain during procedure (funny bone 

pain)

 High level post surgical pain (indicative of 

nerve injury)

 Remember onset of Endo related 

chemical nerve injury may be 

delayed by 2-3 days



Key patient assessment factors should drive management

 Important  patient questions
 Altered sensation / Numbness / Pain

 Functional impact

 Psychological impact

Pain

Altered 

sensation 

Functional 

problems

Psychological 

impact 



Important procedural questions

• Mechanism

• Duration

• Extreme pain during treatment

• Post treatment (may be delayed 2-3 days)

• Extreme pain initially

• Pain altered sensation

• Functional

• psychological

Thexton A, SJ Crean, Hankins M. Simplifying assessment of recovery of the lingual nerve from injury. BDJ 2006 10:569-573 Renton T, Thexton A, Mcgurk M. 

New method for the objective evaluation of injury to the lingual nerve after operation on third molars.Br J Oral Maxillofac Surg. 2005 Jun;43(3):238-45. Renton T, 

Thexton A, Mcgurk M. Objective evaluation of iatrogenic lingual nerve injuries using the jaw-opening reflex. Br J Oral Maxillofac Surg. 2005 Jun;43(3):232-7

Management of nerve injury

Patient with trigeminal and trochlear neuropathy 
Courtesy of Dr Sal Ruggiero



• Identify the extent of injury

• Size neuropathic area

• Subjective function

• Mechanosensory function

• Disability

• Pain / discomfort

• Allodynia

• Hyperalgesia 

• Spontaneous or elicited?

Renton T, Thexton A, SJ Crean, Hankins M. Simplifying assessment of recovery of the lingual nerve from injury. BDJ 2006 10:569-573 Renton 

T, Thexton A, Mcgurk M. New method for the objective evaluation of injury to the lingual nerve after operation on third molars.Br J Oral Maxillofac

Surg. 2005 Jun;43(3):238-45. Renton T, Thexton A, Mcgurk M. Objective evaluation of iatrogenic lingual nerve injuries using the jaw-opening 

reflex. Br J Oral Maxillofac Surg. 2005 Jun;43(3):232-8

Confirm Nerve injury / Neuropathy

Management of nerve injury



Assessment of neuropathic area
Know your anatomy!

Implant extraction or 

endodontic procedure 
undertaken with resultant 

numbness of mouth& lip with pain

Neuropathic area should affect 

‘DISTAL’ domain of dermatome

In some cases only socket area 

can be affected with localised 

hypersensitivity

Neuropathic area you can 

use dental vitality tests but 

not very reliable

Extraoral area may be 

complete or partial

Below illustrates 40% 

affected



Inferior dental block 

undertaken with 

resultant numbness of 

mouth&lip with pain

Neuropathic area should 

affect ‘DISTAL’ domain 

of dermatome

Neuropathic area you 

can use dental vitality 

tests but not very 

reliable

Extraoral neuropathy 

affecting 9 of area0%

Assessment of neuropathic area
Know your anatomy!



Can a prognostic assessment be based on 
patient presentation? 

No its NOT possible!



Post surgical CBCTs only required

for M3M lingual and Inferior alveolar nerve injury

Assessment of nerve injury 
Indication for investigations

Radiology Post surgical radiographs (panoral for 

wisdom teeth and LCPA for endo NIs)  are required to 

confirm causality though mainly a clinical diagnosis

Use plain film only

CBCT -unnecessary irradiation of the patient

Provides no further information and does not change treatment

High resolution MRI may be of use



•Prevention is best!

•Treatment must depend upon the mechanism and duration of nerve injury
•Treat 

– Pain

– Functional disability

– Psychological impact

•Counselling 
– Reaffirm nerve injury is permanent
– Be honest with the patient
– Reassurance and explanation

•Medical for pain +/- depression

– Topical

– Systemic

•Surgical 

•Remove implant within 30 hours

Management of dentistry related nerve injury



Main goals of management is to the provide the 
patient with

 An understanding of their condition and realistic 

expectations underpins their compliance with 

treatment and optimises outcomes

 Reassurance that lessons have been learnt and 

prevention of future similar problems is being 

undertaken



Management principles of patient with NI

 Early - Remedial

 Later

 Psychological

 Medical

 Surgical 

 Tooth replacement



We cannot fix nerve injuries!
URGENT treatment < 30 hours 

 Suspected nerve trauma

 Implants

 Endodontics (neuropathy may develop 2-3 

days post treatment)

 Within 2 weeks

 Buccal approach Lingual nerve

 Inferior alveolar nerve injuries related to 

third molar surgery

Consent patient properly…forearmed is for warned

Risk assessment in planning

Check on patients post operatively HOMECHECK

Acknowledge problem 

No sit and WAIT !!!!!

You MUST reassure your patient but don’t give them false expectations!

Seek advice- Trigeminalnerve.org.uk- Medication and REFERRAL

Wait for resolution

• Lingual nerve injuries related to 

LINGUAL ACCESS third molar 

surgery

• LA

• Trauma

• Orthognathic

Management of dentistry related nerve injury



Mechanism Duration Treatment
Known/suspected nerve section Immediate exploration

TMS IANI –retained roots <30 hours Immediate exploration

Implant <30 hours Remove implant

Endodontic <30 hours After development of neuropathy

Remove tooth / overfill

Implant / Endodontic >30 hours Treat therapeutically

TMS IANI large neuropathic area, pain and

disability

<3 months Consider exploration

TMS LNI – large neuropathic area, pain and

disability

<3 months Consider exploration

TMS IANI – >6 month Treat therapeutically

TMS LNI– >6 month Treat therapeutically

LA, fracture, orthognathic, other surgery Treat t therapeutically



 If the patient feels pain during Injection………

 Stop injecting

 Withdraw needle and continue injection

 Or your patient contacts you the following day after a low risk 

procedure with neuropathic symptoms

 Reassure your patient  (75% get better!)

 Follow up next morning and confirm if neuropathy is present 

 Consider medical intervention (limited evidence base)

 Vitamin B Complex 

 Steroids

 NSAIDs

Management LA nerve injuries



Management of Endo related nerve injuries
Does the post op radiograph demonstrate over fill, over instrumentation?

Chemical related neuropathy delayed presentation up to 2-3 days



When neuropathy becomes apparent swift action is needed

Management of Endo related nerve injuries
Does the post op radiograph demonstrate over fill, over instrumentation?
Chemical related neuropathy delayed presentation up to 2-3 days



Acute Management
Endo NIs

 Post operative LCPA demonstrates overfill or over 
instrumentation?

 If neuropathy develops 

 Urgent referral to OS or OMFS for IAN exposure and 
clean

 Or Remove Endo and or tooth

 Routinely check on patient early post op @24, 36, 60 hours. 
If pt has neuropathy immediately after LA has worn off;

 REMOVE Endo < 24 hours (Pogrel unpublished)

 Extract tooth (Devine M, Yilmaz Z, Hirani M, Renton T. A case series of 
trigeminal nerve injuries caused by periapical lesions of mandibular teeth. Br Dent J. 2017 
Mar 24;222(6):447-455. doi: 10.1038/sj.bdj.2017.268. )

 Apicectomy nerve decompression (no evidence)

 Steroids Yatsuhashi et al and Gatot & Tovi have also recommended steroid therapy for 
early postoperative neuritis and NSAIDs?

 Vitamin B Complex (no evidence)

 NSAIDS (no evidence)

 Refer 



Early IANI surgery for Endo related NIs

Pogrel 2007 11 cases acute surgical 

intervention 5 improvement, 2 none. 

Recommends URGENT surgical 

irrigation and removal of overfill

Urgent surgery (<24 hours) may be 

successful in maximising neural 

resolution after Endo related nerve 

injury



Early postoperative detection of Neuropathy
Early intervention after nerve injury can improve resolution? 

Acute management < 30 hours (delayed onset 
neuropathy)

(LA IDB lasts 3 hours and 25minutes)

Check on Patient after 6 hours (Home check)

IAN NEUROPATHY? (extreme pain/ mixed symptoms large 
neuropathic area)

Yes 

Consult patient, check for area of neuropathy and signs of 
nerve injury

Confirmed

Remove Endo / tooth < 30 hours with neuropathy

+ High dose oral NSAIDs (600-800mgs Ibuprofen PO QDS)

Prednisolone 5 day step down does 50-40-30-20-10mg PO 

Vitamin B Complex?

(check medical history!)

Review

Only use plain films

Removing implant or endo filled tooth

< 30 hours does Improve NI resolution

Bhavsar I1, Khalaf M, Ferrin J,Al-Sabbagh M. Resolution of Implant-Induced Neurosensory Disturbance: A Procedural Failure. Implant Dent. 2015 

Dec;24(6):735-41. Khawaja N, Renton T. Case studies on implant removal influencing the resolution of inferior alveolar nerve injury. Br Dent 

J. 2009 Apr 11;206(7):365-70



Management of patients is often complex in attempting to reduce 
pain, improve function and remediate psychological sequalae

0 10 20 30 40 50 60 70

Reassurance

Reassurance: patient

discharged

CBT

Surgery carried out

Informed about surgery

Medication

Topical 5% lidocaine

patches

M
a

n
a

g
e

m
e

n
t 

m
e

th
o

d

Number of patients

LNI

IANI

A small percentage of IANI patients (4%) received a combination of therapies involving CBT, surgery, medication and 5% lidocaine patches



Psychological interventions

 Management of existing mental health 

problems

 Cognitive behavioural therapy

 Mindfulness

 NLP   
 Smith J et al Psychological morbidity of iatrogenic trigeminal nerve injuries Accepted J Orofacial pain August 2012 MPS annual 

report Dec 2011

Tara Renton Kings College London



Botox injections

Peripheral local anaesthetic block

Check effect on local musculature-

Facial nerve

Topical LA patches

Ngeow WC, Nair R Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010 Mar;109(3):e47-50.

Injection of botulinum toxin type A (BOTOX) into trigger zone of trigeminal neuralgia as a means to control pain.

Management-
Pain medication - topical



 Neuralgic pain
• Oxcarbazepine

• Neurontin (Lyrica) Pregabalin

• Gabapentin

 Burning chronic pain
• Nortriptyline > Amitriptyline

 15% Pts persisted with systemic meds 

 18% IANI used topical medication

Management-
Pain medication systemic



Medical Management of Ne Pain caused by 
Endo NIs

 Oshimi et al reported that 16 patients of 271 patients presenting with chronic orofacial pain, 

were diagnosed with chronic neuropathic tooth pain subsequent to endodontic retreatment. 

 Most of these patients were treated for maxillary teeth, 

 70% of the patients responded to tricyclic antidepressant therapy which highlights the importance if 

establishing whether the patient has neuropathic pain. In our study all the patients presented too late for 

surgical decompression or it was not indicated. 

 Thus 2 patients were managed with Oxcarbazepine for neuralgic pan elicited with touch or cold and 

with topical Clonazepam intraorally to manage the severe gingival discomfort. 

 2 patients were prescribed topical 5% patches (12 hours on nocte and 12 hours off daily) for debilitating 

mechanical allodynia in the extraoral dermatome of the IAN causing pain and functional problems. This is a 

treatment used successfully for patients with chronic orofacial pain particularly those with mechanical or cold 

allodynia of the face 

 Recommendations for treatment of trigeminal neuropathic pain are also well described by Renton & 

Zakzrewska



Medical Ne pain management

 Alonso-Ezpeleta O, Martín PJ, López-López J, Castellanos-Cosano L, Martín-

González J, Segura-Egea JJ. Pregabalin in the treatment of inferior alveolar nerve 

paraesthesia following overfilling of endodontic sealer. J Clin Exp Dent. 2014 Apr 

1;6(2):e197-202.

Tara Renton Kings College London



If injury is > 36 hours days old or more 

Manage therapeutically

• Surgery - removal of implant doesn’t work

• Reassure patient

• Psychological support

• Pain management Medical management

• Topical Lidocaine patches, Capsaicin, Amitriptyline

• Systemic Pregabalin / Tricyclic antidepressants

Rodriquez-Lozano F, Sanchez-Perez A, Moya-Villaescusa MJ, Rodriguez-Lozano A, Saez-Yuguero MR. Neuropathic orofacial pain after dental
implant placement: review of the literature and case report. OOOE 2010; 109: e8-e12. Renton T, Yilmaz Z. Profiling of patients presenting with
posttraumatic neuropathy of the trigeminal nerve. J Orofac Pain. 2011 Fall;25(4):333-44. Renton T, Dawood A, Shah A, Searson L, Yilmaz Z. Post-

implant neuropathy of the trigeminal nerve.A case series. Br Dent J. 2012 Jun 8;212(11):E17. doi: 10.1038/sj.bdj.2012.497

Late Management of nerve injury

Surgery does NOT ‘fix’ injuries or resolve pain



Surgical Management
Mx of Endo NIs with Microscopic endo Rx 

 Systematic review

 109 Articles

 28 analysed

 84 patients

Yatsuhashi T, Nakagawa K, Matsumoto M, Kasahara M, Igarashi T, Ichinohe T, Kaneko Y.Inferior alveolar nerve paresthesia relieved by microscopic

endodontic treatment. Bull Tokyo Dent Coll. 2003 Nov;44(4):209-12.

Gatot A, Tovi F.Prednisone treatment for injury and compression of inferior alveolar nerve: report of a case of anesthesia following endodontic

overfilling.Oral Surg Oral Med Oral Pathol. 1986 Dec;62(6):704-6

Grötz KA, Al-Nawas B, de Aguiar EG, Schulz A, Wagner W.Treatment of injuries to the inferior alveolar nerve after endodontic procedures.Clin Oral

Investig. 1998 Jun;2(2):73-6

Scolozzi P, Lombardi T, Jaques B. Successful inferior alveolar nerve decompression for dysesthesia following endodontic treatment: report of 4 cases

treated by mandibular sagittal osteotomy. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2004 May;97(5):625-31.

6Brkić A, Gürkan-Köseoğlu B, Olgac V. Surgical approach to iatrogenic complications of endodontic therapy: a report of 2 cases.Oral Surg Oral Med

Oral Pathol Oral Radiol Endod. 2009 May;107(5):e50-3



Limited evidence for
Surgical Mx of Endo NI

 2 Case reports

 7 patients

 7 patients

 9 patients

 19 patients
May improve resolution of nerve 
injury (mechanosensory) 

Very limited evidence regarding 
Neuropathic pain



Surgical Mx
Neuropathic pain

Does  NOT respond to late surgery!



Advanced pain Management of Endo NIs Ne Pain 

Pulsed and conventional radiofrequency treatment: which is 

effective for dental procedure-related symptomatic 

trigeminal neuralgia?

Kim JH, Yu HY, Park SY, Lee SC, Kim YC. Pain Med. 2013 Mar;14(3):430-5.



Overview

Why prevent these 

nerve  injuries?

How to prevent 

Endo nerve injuries?

How to manage 

nerve injuries?

Tara Renton Kings College London

How to prevent 

LA nerve injuries?

Summary and 

work to do



But as the Sioux say…..Umche Echipe!

Tara Renton Kings College London



LA nerve injury issues

Tara Renton Kings College London

 Consent

 Prevention

 Recognition

 Management



Spinal block injections
Royal College of Anaesthetists UK 2012 annual National Audit

Risk of permanent motor or sensor neuropathy after epidural or spinal injection was 

reported 1 in 52K (injections)

Routine warning is recommended for these interventions

Dental Block injections
Germany Since law suit in Germany 2009 now consent re IDB injections risk of nerve injury is 

routine

USA Previously published recommendation in USA 1939!
Daniel L Orr, William J Curtis Obtaining written informed consent for the administration of local anesthetic in 

dentistry.Journal of the American Dental Association (1939) (Impact Factor: 1.82). 12/2005; 136(11):1568-71. The 

purpose of this study was to examine the frequency with which dentists obtain written informed 

consent for the administration of local anesthetic in dentistry. Asurvey to 252 dentists.

Recommendations
Block injection patient consent?



Recommendations 
Should LA practice change?

 Tailored LA / Technique specific 

infiltration dentistry

 Infiltration dentistry avoids the use of IDBs, 

thus preventing LA-related nerve injury, for 

which there is no cure 

 Change LA training at dental school 

 This technique requires less skill, less 

discomfort for the patient during the injection 

and avoids unnecessary lingual anaesthesia 

after dental treatment. 

Tara Renton Kings College London



Recommendations
Management LA nerve injuries

 There is no evidence base for managing dental LA related nerve injuries 

we only know that 25% are permanent 

 You may not be negligent in causing the LA related nerve injury (yet) but you 

should at least treat your patients humanely and prevent nerve injuries where 

possible 

 There is no ‘magic bullet’ to fix them, we have to sit and wait and reassure the 

patient. 

 Guidance development for managing LA caused sensory neuropathy 

 Routinely contacting patients who experience pain during IDBs

 Should we institute early medical intervention?

 What is the role of Vitamin B complex, Steroids and or NSAIDs? (check medical history first! and 

request the patient’s General medical practitioner to prescribe the medication)



Endo nerve injury issues

Tara Renton Kings College London

 Consent

 Recognition of preoperative neuropathic pain

 Prevention

 Risk assessment

 Modified technique

 Early post operative recognition of PTN and PPTTN

 Management

 Use accepted terminology, ICD (diagnostic and 
outcome) and OPSC coding



Recommendations
Endo nerve injury Consent

Depends upon risk assessment

 Generalist or specialist?

 Tooth position in relation IDC

 Other radiological and dental risk factors

 Root fractures, Root pathology and periapical pathology

 Large bony loculae, cysts pathology,

 Patient propensity to develop CPSP

Lobb WK, Zakariasen KL, McGrath PJ. Endodontic treatment outcomes: do patients perceive problems? J Am Dent 

Assoc. 1996 May;127(5):597-600.

Giuliani M, Lajolo C, Deli G, Silveri C Inferior alveolar nerve paresthesia caused by endodontic pathosis: a case report and 

review of the literature  Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2001 Dec;92(6):670-4. Review.

Kleier DJ, Averbach RE, Mehdipour O. The sodium hypochlorite accident: experience of diplomates of the American Board 

of Endodontics. J Endod. 2008 Nov;34(11):1346-50. Epub 2008 Aug 30.



Recommendations
Encourage referrals to specialists for high risk cases

 In the case of surgical endodontic procedures, only practitioners with 

adequate training and experience should consider operating close to the 

inferior alveolar and mental nerves and current guidelines suggest that 3-

dimensional imaging

 European Society of Endodontology, Patel S, Durack C, Abella F, Roig M, Shemesh H, Lambrechts P, Lemberg 

K (2014) European Society of Endodontology position statement: the use of CBCT in endodontics. Int

Endod J. 2014 Jun;47(6):502-4



Recommendations
Pre screening for neuropathic pain

 Identify patients presenting Neuropathic pain rather 

than odontogenic pain

 Identify patients at risk of developing of Chronic post 

surgical pain (CPSP)

 Chronic pain DOES NOT RESPOND to peripheral 

SURGERY

 Pre screening tools

 DN4, PainDetect, LANSS questionnaires

Screen for Ne Pain-Quintessence Int. 2011 Mar;42(3):259-69. The prevalence of 

persistent pain after nonsurgical root canal treatment. Klasser GD, et al

Shackleton TA. Failure of root canal treatment misdiagnosed as neuropathic pain: 

case report. J Can Dent Assoc. 2013;79:d94 Kaufmann R. Failure of root canal 

treatment misdiagnosed as neuropathic pain. J Can Dent Assoc. 2014;80:e28



Recommendations 
Guidelines to minimise Endo NI
Guidelines for recognising reporting and learning from 

Endo related nerve injuries

Training Any tooth requiring endodontic therapy that is in 

close proximity to the IAN canal should require special 

attention. The practitioner should be trained in root length 

assessment and root canal preparation (European Endo Soc referral)

RISK ASSESSMENT

Radiographic guidelines for specific radiological risk 

assessment 

 Plain film SAFETY ZONE

 Should CBCT be considered an adjunct to two-

dimensional imaging in dentistry. 

 If overfill detected on discharge LCPA  is CBCT 

really necessary?

AAE and AAOMR joint position statement. Use of cone-beam-computed tomography 

in endodontics. American Association of Endodontists; American Acadamy of Oral and 

Maxillofacial Radiography. Pa Dent J (Harrisb). 2011 Jan-Feb;78(1):37-9.

Technical Guidelines to

Minimise over instrumentation and overfill and chemical 

leakage into IDC
• Working length

• Create apical plug

• Cold lateral condensation

• Apical extrusion of products may be increased by ultrasonics and 

minimised by using Endovac

• Always use a side venting needle with luer lock syringe

• Never bend the needle in the canal

• Never inject the hypochlorite into the canal it should be a very gentle 

passive movement of hypochlorite into the canal

• Never take the hypochlorite needle to the full working length

• Use of Rubber Dam

• Ensure that the needle is tightly bound to the luer lock syringe
Escoda-Francoli J, et al Inferior alveolar nerve damage because of overextended endodontic 

material: a problem of sealer cement biocompatibility?J Endod. 2007 Dec;33(12):1484-9. Blanas N, 

Kienle F, Sándor GK. Inferior alveolar nerve injury caused by thermoplastic gutta-percha 

overextension. J Can Dent Assoc. 2004 Jun;70(6):384-7.

Apical extrusion of sodium hypochlorite activated with two laser systems and ultrasonics: a 

spectrophotometric analysis. Helvacıoğlu Kıvanç B, Deniz Arısu H, Yanar NÖ, Silah HM, İnam R, 

Görgül G. BMC Oral Health. 2015 Jun 26;15:71





Recommendations
Endo NIs Management options
 Acute management (< 30 hours) Confirm overfill/ neuropathy

 Consider re endo (Escoda-Francoli et al (37) Yatsuhashi et al (62) )

 If extensive over fill in IDC -urgent referral for extraction, apicectomy OR IAN decompression

 Later management

 None or minimal symptoms 

 reassure and review (duty of candour)

 Mild symptoms – small neuropathic area, low discomfort

 reassurance / topical Versatis patches (5% Lidocaine patches)

 Gatot & Tovi (63) recommended steroid therapy for early postoperative neuritis.

 Moderate symptoms- larger neuropathic area, functional and psychological implications, discomfort pain

 Systemic medical management (Nortriptyline, Pregabalin)

 Referral for psychological support

 Review 

 Severe symptoms

 Systemic medical management (Nortriptyline, Pregabalin)

 Referral for psychological support

 Review 

 Pain management referral 

We need more evidence



Websites

Trigeminalnerve.org.uk
Orofacialpain.org.uk

Thank you
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