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The Optimists



The Pessimists 



And the undecided………



Nerve damage related 

to dental procedures 

are rare but have a 

significant impact on 

the patients involved

Pogrel MA. Nerve damage in dentistry. Gen Dent. 2017 Mar-Apr;65(2):34-41



Late diagnosis of Endo PTN 
causing additional morbidity



Overview

Who gets PTNP? Why prevent 

PTNP?
How to prevent 

these injuries?

What is Neuropathic 

pain?
How to manage 

these injuries?



Aim This lecture will update participants in the prevention of trigeminal nerve injuries 

during dental surgery

Objectives The following will be discussed:

• assessment of the patient with M3M

• assessment of M3M surgical difficulty

• radiographic factors

• CBCT assessment

• Surgical modification to minimise nerve injuries

• follow up advice to identify nerve injuries and assist resolution of nerve injuries

Outcomes

By the end of the lecture participants will:

• be familiar with recognising and minimising risk to the trigeminal nerve when 

undertaking dental procedures;

• understand the importance of preventing nerve injuries and the impact on those patients 

affected;

• understand how to improve patient consent;

• be able to develop a better strategy for assessing and identifying patients at high risk;

• know When to refer or treat.



Types 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

Types of pain
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



International Classification orofacial pain (ICOP) 

Neuropathic Pain

Orofacial pain attributed to lesion or disease of the cranial 

nerves Lene Baad-Hansen, Denmark (chairman); Eli Eliav, USA;



Types of neuropathic pain

 In 1994, the International Association for the Study of Pain 
(IASP) defined neuropathic pain as “pain initiated or caused 
by a primary lesion or dysfunction in the nervous system.” 

 In 2008, a task force initiated by the IASP Special Interest 
Group on Neuropathic Pain (NeuPSIG) noted the need to 
distinguish neuropathic pain from nociceptive pain arising 
indirectly from neurological disorders and pain conditions 
with secondary neuroplastic changes occurring in the 
nociceptive system, and proposed a new definition that 
omitted the term “dysfunction”: 

 “pain arising as a direct consequence of a lesion or disease 
affecting the somatosensory system.”30

 A slightly modified version of this definition was proposed 
by the IASP Taxonomy Committee and accepted by the 
IASP: “pain caused by a lesion or disease of the 
somatosensory nervous system.”



About 413 physicians completed a total of 3,956 patient records forms. Total 

annual direct health-care costs per patient ranged from €1,939 (Italy) to €3,131 

(Spain). 

Annual professional caregiver costs ranged from €393 (France) to €1,242 (UK), 

but this only represented a small proportion of total care because much care is 

provided by family or friends. Sick leave costs ranged from €5,492 (UK) to 

€7,098 (France), with 10%–32% patients prevented from working at some point 

by NP. 

Total cost (including direct and indirect costs) of NP per patient was 

€10,313 in France (69% of the total cost), €14,446 in Germany (78%), €9,305 in 

Italy (69%), €10,597 in Spain (67%), and €9,685 in the UK (57%). 

Indirect costs (ie, sick leave) constituted the majority of costs in all five 

countries: €7,098 in France, €11,232 in Germany, €6,382 in Italy, €7,066 in 

Spain, and €5,492 in the UK. In the subgroup analysis, total annual direct costs 

per patient were highest for neuropathic back pain and radiculopathy, and 

lowest for fibromyalgia. 

Mean WPAI score range was 34.4–56.1; BPI interference was 4.1–4.8; and EQ-

5D was 0.57–0.74. The results suggest that a significant proportion of the 

patient’s work time in the previous week was affected by NP, and these are 

relatively high compared with other diseases such as diabetes, respiratory 

conditions, and arthritis. 

The wider costs appear significantly higher to patients, carers/families, and 

society as a whole than to the health system alone. 



Pathophysiology

Figure 1. The peripheral and central changes induced by nerve 
injury or peripheral neuropathy Preclinical animal studies have 
shown that damage to all sensory peripheral fibres (namely, 
Aβ, Aδ and C fibres; BOX 1) alters transduction and 
transmission due to altered ion channel function. These 
alterations affect spinal cord activity, leading to an excess of 
excitation coupled with a loss of inhibition. In the ascending 
afferent pathways, the sensory components of pain are via the 
spinothalamic pathway to the ventrobasal medial and lateral 
areas (1), which then project to the somatosensory cortex 
allowing for the location and intensity of pain to be perceived 
(2). The spinal cord also has spinoreticular projections and the 
dorsal column pathway to the cuneate nucleus and nucleus 
gracilis (3). Other limbic projections relay in the parabrachial 
nucleus (4) before contacting the hypothalamus and amygdala, 
where central autonomic function, fear and «anxiety are 
altered (5). Descending efferent pathways from the amygdala 
and hypothalamus (6) drive the periaqueductal grey, the locus 
coeruleus, A5 and A7 nuclei and the rostroventral medial 
medulla. These brainstem areas then project to the spinal cord 
through descending noradrenaline (inhibition via α2 
adrenoceptors), and, in neuropathy, there is a loss of this 
control and increased serotonin descending excitation via 5-
HT3 receptors (7). The changes induced by peripheral 
neuropathy on peripheral and central functions are shown. 
Adapted with permission from REF. 38, Mechanisms and 
management of diabetic painful distal symmetrical 
polyneuropathy, American Diabetes Association, 2013. 
Copyright and all rights reserved. Material from this 
publication has been used with the permission of American 
Diabetes Association.



Definitions – do not confuse nomenclature!

 Neuralgia – nerve pain

 Neuropathic pain (IASP)

Pain caused by a lesion or disease of the somatosensory nervous system.

 Neuropathy (IASP)

A disturbance of function or pathological change in a nerve: in one nerve, mononeuropathy; 

in several nerves, mononeuropathy multiplex; if diffuse and bilateral, polyneuropathy.

 Note: Neuritis (q.v.) is a special case of neuropathy and is now reserved for inflammatory 

processes affecting nerves.

 sensory (touch, heat, pain)

 motor (movement)



Kehlet H et al, 2006 Lancet

Chronic post surgical pain (CPSP) or NeP?

Haroutiunian S, Nikolajsen L, Finnerup NB, Jensen TS. The neuropathic 

component in persistent postsurgical pain: a systematic literature review. 

Pain. 2013 Jan;154(1):95-102. doi: 10.1016/j.pain.2012.09.010.

Persistent postsurgical pain (PPSP) is a frequent and often disabling complication of 

many surgical procedures.

Nerve injury-induced neuropathic pain (NeuP) has repeatedly been proposed as a 

major cause of PPSP. However, there is a lack of uniformity in NeuP assessment 

across studies, and the prevalence of NeuP may differ after various surgeries. 

We performed a systematic search of the PubMed, CENTRAL, and Embase databases 

and assessed 281 studies that investigated PPSP after 11 types of surgery. 

The prevalence of PPSP in each surgical group was examined. The prevalence of NeuP

was determined by applying the recently published NeuP probability grading system. 

The prevalence of probable or definite NeuP was high in patients with persistent pain 

after thoracic and breast surgeries-66% and 68%, respectively. In patients with PPSP 

after groin hernia repair, the prevalence of NeuP was 31%, and after total hip 

or knee arthroplasty it was 6%. 

The results suggest that the prevalence of NeuP among PPSP cases differs in various 

types of surgery, probably depending on the likelihood of surgical iatrogenic nerve 

injury. Because of large methodological variability across studies, a more uniform 

approach is desirable in future studies for evaluating persistent postsurgical NeuP.

30% get persistent pain 10% are severely affected

Very few related to dentistry likely due to LA



Diagnostic Criteria

Traumatic event = onset

Allodynia / Hyperalgesia = 

hyperaesthesia

Anaesthesia/paraesthesia = hypoaesthesia

Neuropathic area



Post Traumatic neuropathic pain PTNP (ICOP)

4.1.2.3 Post-traumatic trigeminal neuropathic pain

 Previously used terms: Anaesthesia dolorosa; painful post-

traumatic trigeminal neuropathy.

 Description: Unilateral or bilateral facial or oral pain 

following and caused by trauma to the trigeminal nerve(s), 

with other symptoms and/or clinical signs of trigeminal 

nerve dysfunction, and persisting or recurring for more than 

3 months.

 4.1.2.3.1 Probable post-traumatic trigeminal neuropathic pain

 Diagnostic criterion: A. Pain fulfilling all but criterion B2 for 

4.1.2.3 Posttraumatic trigeminal neuropathic pain.

4.1.2.4 Trigeminal neuropathic pain attributed to other disorder

4.1.2.5 Idiopathic trigeminal neuropathic pain

Description: Unilateral or bilateral facial pain in the 

distribution(s) of one or more branches of the trigeminal nerve

Diagnostic criteria:

A. Pain, in a neuroanatomically plausible area within the 

distribution(s) of one or both trigeminal nerve(s), 

persisting or recurring for >3 months and fulfilling 

criteria C and D 

B. Both of the following: 

1. history of a mechanical, thermal, radiation or chemical 

injury to the peripheral trigeminal nerve(s) 

2. diagnostic test confirmation1 of a lesion of the 

peripheral trigeminal nerve(s) explaining the pain2 

C. Onset within 6 months after the injury 

D. Associated with somatosensory symptoms and/or 

signs4 in the same neuroanatomically plausible distribution 

E. Not better accounted for by another ICOP or ICHD-3 

diagnosis.



Neuropathic area?

Hypo or 

Hyperaesthetic??

Tactile / mechanical 

allodynia?

Tactile / mechanical 

hyperalgesia?

Apply Cold metal 

mirror back

Thermal allodynia



Compared to the grading system published in 2008, we have (1) changed the order of the grading criteria to better reflect 

clinical practice. (2) annotated the terms used to improve clarity. (3) recognized the role of screening tools 

(questionnaires) in neuropathic pain evaluation. (4) emphasized that reaching the final level of certainty (definite 

neuropathic pain) confirms clinically that a lesion or disease of the somatosensory nervous system can explain the pain 

but, as often in neurology, it does not establish causality (ie, there may still be other causes of the pain such as a diabetic 

ulcer). The main purpose of the grading system is to help in the classification of the pain as neuropathic. 

Other types of pain include nociceptive pain, which is pain that arises from actual or threatened damage to non-neural 

Grading of neuropathic pain



Exclude non-traumatic 
Neuropathic pain

Nutritional deficiencies 
Fe, Ferritin, Zinc, Magnesium, 
Vit B complex, D, E

Malignancy
Compression by a space occupying lesion centrally or peripherally NEOPLASIA
Metabolic Acromegaly, Hormonal neuropathy (Hypothyroidism, Diabetes),
Infarction (sickle cell hypoxic neural damage, giant cell arteritis)
Demyelination (Multiple sclerosis)
Infection Post viral neuropathy, Bacterial, Leprosy

Toxic Heavy metal poisoning (lead, mercury) radiation, thermal, chemotherapy, drugs
Auto immune problems: Lupus, Rheumatoid disease
Sarcoidosis and amyloidosis

Identified cause 
Neuropathic

V (TN),IX, VII 
classic neuralgias-

TN classical

PDAP II

Ne pain/PTN (CPSP) 
metabolic, infection, MS, 

neoplasia, vascular  
autoimmune)



Any spontaneous neuropathy 
think Red flags of malignancy

NHS 2 (NICE 3) weeks

Referral pathway

• Recent onset

• Rapid growth

• Neuropathy - sensory or 

motor

• Resorption of adjacent 

structures

• Localised mobility of teeth

• Progressive trismus

• Persistent painless ulcer

• Lymphadenopathy painless 

persistent

• Lack of response to 

conventional treatments:

– Antibiotics

– Endodontic surgery

• Over 50 years

• Previous history of 

Carcinoma

• Smoking /alcohol/ Betel 

nut/ Pan

• Night fevers

• Weight loss

• Blood loss/ aneamia



Overview

Who gets PTNP? Why prevent 

PTNP?
How to prevent 

these injuries?

What is Neuropathic 

pain?
How to manage 

these injuries?





Summary risk factors for PTPN 
/chronic post surgical pain

Patient

Surgery 

Injury 

Age > 50 yrs

Female

Multiple pain conditions 

Social Factors

Axis II Psychological  factors

Mood anxiety / depression

Introversion, neuroticism, 

hypervigilance, catastrophising

Fear of surgery 

Fear of pain

Poor pain modulation DNIC 

positive tests

Genetics 

COMPT CA channels

Epigenetics 

Prior abuse and neglect

OMICS ????

Surgical factors

Type of surgery

Site

Minimise nerve injury

(Tissue tension & Duration)

High level perioperative pain

(Lack of local anaesthesia)

Resultant sensory nerve injury

Large neuropathic area

Thermal allodynia

Mechanical allodynia

Hyperalgesia

Joel Katz & Ze’ev Seltzer Transition from acute to chronic postsurgical pain: risk factors and protective 

factors. Expert Review of Neurotherapeutics Volume 9, 2009 - Issue 5



Dentistry causes of nerve injuries + neuropathic pain

 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])
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Predictive patient factors 

 Presurgical pain intensity, child anxiety, child pain coping 

efficacy, and parental pain catastrophizing were the only 

presurgical factors identified as predictive of CPSP. Biological and 

medical factors assessed were not associated with CPSP in any 

study. Well-designed studies examining prevalence and predictors 

of CPSP are critically needed in children.

 The biopsychosocial model of pain is central to our 

understanding of factors involved in the development and 

maintenance of CPSP. 

 Several presurgical risk factors for CPSP have been 

consistently identified in adults undergoing surgery, 

including biological factors (older age, female sex), 

medical factors (greater presurgical pain), and 

psychosocial factors (higher levels of presurgical anxiety 

and pain catastrophizing)7–10. 

Hinrichs-Rocker A, Schulz K, Jarvinen I, Lefering R, Simanski C, Neugebauer EA. Psychosocial predictors and correlates for chronic post-

surgical pain (CPSP) - a systematic review. Eur J Pain. 2009; 13:719–30. [PubMed: 18952472] 8. Katz J, Seltzer Z. Transition from acute to 

chronic postsurgical pain: risk factors and protective factors. Expert Rev Neurother. 2009; 9:723–44. [PubMed: 19402781] 9. Kehlet H, Jensen 

TS, Woolf CJ. Persistent postsurgical pain: risk factors and prevention. Lancet. 2006; 367:1618–25. [PubMed: 16698416] 10. Kehlet, H., Edwards, 

RR., Brennan, T. Persistent Postsurgical Pain: Pathogenic Mechanisms and Preventive Strategies, Pain 2014. In: Srinivasa, RN., Sommer, CL., 

editors. Refresher Courses, 15th World Congress of Pain. Washington, D.C: IASP Press; 2014.



Psychosocial risk factors predictive of CPSP

 Cognitive

 Fear of surgery and anxiety

 Fear of pain

 Personality disorder

 increased preoperative anxiety 

 Introverted personality 

 Catastrophizing

 Poor coping skills

 Hypervigilance state  

 Psychological vulnerability – pain related fear

 Social support

 Solicitous responding  

 Empathetic spouse encouraging negative behaviour

 Munchausen

Katz J, Seltzer Z. Transition from acute to chronic postsurgical pain: risk factors and protective 

factors. Expert Rev Neurother. 2009 May;9(5):723-44. doi: 10.1586/ern.09.20. Review.



Nociception

Sensation

Behaviour

Suffering

Type of patient



W

I

M

P

S

Type of patient



WW Women

GWAS

I I Injury- PTSD

Inhibition is poor

with low pain 

modulation

M Mood disorders 

Anxiety & Stress

PP Personality 

disorders

introspective, catastrophiser and 

hypervigilance

Prior abuse and 

neglect

S Sleep deprivation

Stress

Type of patient



Determinants for onset and maintenance of chronic pain=AXIS II

Denk F, McMahon SB Neurobiological 

basis for pain vulnerability: why me? 

Pain. 2017 Apr;158 Suppl 1:S108-S114.

Comorbid pain
Headaches, back, neck, joint, IBS etc 





Past life events………



Overview

Who gets PTNP? Why prevent 

PTNP?
How to prevent 

these injuries?

What is Neuropathic 

pain?
How to manage 

these injuries?



Why are nerve injuries such a big deal ?

Avoidable / 

negligent

50-70% 

patients have 

chronic pain

Associated 

functional and 

psychological 

impact

Mainly 

permanent



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



Prognosis V Nerve injuries N=1331 

Van der Cruyssen F, Peeters F, De Laat A, Jacobs R, Politis C, Renton T. Factors affecting evolution of symptoms and quality of life in patients 

referred for iatrogenic post-traumatic trigeminal neuropathy: a longitudinal study in two tertiary referral centers in UK and Belgium. Pain 2020 in 
press



Predictive prognosis by clustering n=1331

Collaboration with University of Leuven

FrédericVan de Cruyssen

Positive factors for resolution
LA or M3M cause

EQ5D low pain

Lingual nerve

Sensory loss with or without pain

Negative factors for resolution
EQ5D poor activity

Allodynia

Endo Implant nerve injuries

Maxillary nerve

Duration of NI



Consequences trigeminal PTN

63% of patients have pain! (n=1331)

Van der Cruyssen F, Peeters F, Gill T, De Laat A, Jacobs R, Politis C, Renton T. Signs and symptoms, quality of life and psychosocial data in 1331 

post-traumatic trigeminal neuropathy patients seen in two tertiary referral centres in two countries. J Oral Rehabil. 2020 Oct;47(10):1212-1221. 

doi: 10.1111/joor.13058. Epub 2020 Aug 2. PMID: 32687637; PMCID: PMC7540026.



78% of patients have significant functional problems

Recent study @ KCL on 100 implant nerve injury patients

95% of implant nerve injury neuropathic pain

92% permanent

Functional and psychological impact

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

Consequences

PT Neuropathy and pain causing functional problems

Van der Cruyssen F, Peeters F, Gill T, De Laat A, Jacobs R, Politis C, Renton T. Signs and symptoms, quality of life and psychosocial data in 1331 

post-traumatic trigeminal neuropathy patients seen in two tertiary referral centres in two countries. J Oral Rehabil. 2020 Oct;47(10):1212-1221. 

doi: 10.1111/joor.13058. Epub 2020 Aug 2. PMID: 32687637; PMCID: PMC7540026.



 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



Medicolegal consequences

Nerve Damage

Nerve Damage

Post-op Comp

Coll Damage

Wrong Tooth

Orthognathic

Med Conseq

Implants

Other

Nerve

Damage

(Third Molars)

30.1%

Nerve

Damage

(Other)

9%

Post-op

Complications

19.7%

Collateral

Damage

11.8%

Orthognathic

Surgery6.6%

M
ed

ica
l

C
on

se
q

5.
5%

Im
plants

4.4%

Other

5%

Other 1.5% TMJ Surgery

1.2% Consent Only

0.5% Failure to diagnose/treat

0.3% Maxillary Sinus

1.5% Misc

____

  5%

Nerve damage related to dental 
procedures are often NEGLIGENT as 
they are elective surgery and damage 
is avoidable.

This results in litigation and 
Settlements getting more expensive

Implant related cases settlements $1-3 
million (2011)
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these injuries?
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How do we prevent these injuries?

 Managing patients expectations

 Risk assessment and management

 Operative technique

 Post op follow up

 Recognition and early medical and or 

surgical intervention (if indicated)

Preventing dentistry related nerve injury and PTNP



Local anaesthesia

Dental Implants

Endodontics

M3M surgery

Prevention of Trigeminal Post Traumatic Painful Neuropathy? 



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 (20)

• 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. (14)

• 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



Infiltration dentistry is dependant upon the site and procedure

Maxillary dentistry can be 

performed entirely using 

Lidocaine  2% with 

adrenaline for all 

procedures

Buccal infiltration with intra-

septal injections

No additional benefit using 

4% Articaine

No palatal or incisal blocks 

are indicated

Mandibular 7s and 8s for perio, restorations  or 

implants

Articaine 4% buccal infiltration and  Lidocaine 2% 

lingual infiltrations OR  for extractions 

intraligamental

If fails may need lidocaine IDB

Mandibular premolars, canines incisors for perio, 

restorations  or implants

Articaine buccal infiltration (incisal nerve block 

using 30% cartridge) adjacent not in the mental 

foramen and massage over region. If fails repeat or 

add  crestal or lingual infiltration OR  for extractions, 

intra-ligamental

Mandibular 1st molars for perio, restorations  or 

implants

Articaine 4% buccal +/- Lidocaine 2% crestal or 

lingual infiltration s OR  for extractions add 

lidocaine lingual  of intra-ligamental

Illustration modified from figure courtesy of Andrew Mason University Dundee

IDBS needed for 

Posterior mandibular molar 

Endodontic procedures may 

require IDBs or higher 

techniques (Gow Gates or 

Akinosi)



Prevention of Trigeminal Post Traumatic Painful Neuropathy? 

Local anaesthesia

Dental Implants

Endodontics

M3M surgery



Metanalysis Incidence

Implant Nerve injuries

 1589 articles; a total of nine articles 

were selected for the meta-analysis. 

 The risk of neurosensory disturbance 

13.50/100 person-years (95% 

confidence interval (CI): 10.98–16.03),

 Greater risk with anteriorly placed 

implants: −0.02 (95% CI: −0.21–0.16) 

(P = 0.05). 

 The overall recovery rate was estimated 

at 51.30/100 person-years (95% CI: 

31.2–71.4).

 =49% permanent 



Permanence Implant Post 

traumatic neuropathy

 13% of 1331 cases implant related

 173 cases  

 96% permanency

Van der Cruyssen F, Peeters F, De Laat A, Jacobs R, Politis C, 

Renton T. Factors affecting evolution of symptoms and quality of life 

in patients referred for iatrogenic post-traumatic trigeminal 

neuropathy: a longitudinal study in two tertiary referral centers in UK 

and Belgium. Pain 2020 

Van der Cruyssen F, Peeters F, Gill T, De Laat A, Jacobs R, Politis C, 
Renton T. Signs and symptoms, quality of life and psychosocial data 
in 1331 post-traumatic trigeminal neuropathy patients seen in two 
tertiary referral centres in two countries. J Oral Rehabil. 2020 
Oct;47(10):1212-1221. doi: 10.1111/joor.13058. Epub 2020 Aug 2. 
PMID: 32687637; PMCID: PMC7540026.



Contraindicated in patients with periodontal disease, smokers, bruxists, immunosuppressed. 

The reality is only 57% of implants survive 10 years 

Explore patients expectations

•Medical History 
•Smoker

•Compromised immunity

• MRONJ risk

•Clinical 
• Poor Oral hygiene 

• Periodontal disease

• Bone mapping aesthetics, soft tissue, lip line

•Consent

Chanavaz M. Patient screening and medical evaluation for implant and preprosthetic surgery.J Oral Implantol. 1998;24(4):222-9. Review

Preventing implant related nerve injury -Is there a need?

59

3

60

1

43

6
Yes- SAC classification

Yes- Cologne ABC score

I follow the FGDP/GDC

guidelines "Training Standards

in Implant Dentistry"



How does the injury happen?



Aetiological factors in implant related PTN



Most nerve injuries occur:

 In patients over 47 years

 In the parasymphyseal region

 During preparation of implant bed

 Using Implants >10mm

 When the patient experiences severe pain 

 during prep or implant placement

 severe pain post surgery

 Intraoperative bleed during prepping

Prevention of Implant nerve injury
Risk factors

Yilmaz Z, Ucer C, Scher E, Suzuki J, Renton T. A Survey of the Opinion and Experience of UK Dentists: Part 1: The 

Incidence and Cause of Iatrogenic Trigeminal Nerve Injuries Related to Dental Implant Surgery. Implant Dent. 2016 

Oct;25(5):638-45.



Indications/ need?   

Do patients really need posterior mandibular implants?



Risk factors 1

A. Poor risk assessment - Inadequate preoperative assessment and planning due to;

Lack of knowledge/inexperience

Inadequate informed consent and management of patient expectations

Lack of identification of existing pre-surgical neuropathy.

Additional risk assessment of mandibular premolars and molars

Poor planning

Know where the nerve is. Nerve localisation, risk factors when assessing IAN position

(Mental loop, characteristics of IAN position in various sites of mandible).

Parasymphyseal zone high risk.

The accuracy of estimating the position of the IDC based on plain films

or CT scans is highlighted in the radiographic assessment section.

Insufficient Safety zone- Risk perforation of a canal surrounding IDC or, even direct perforation and damage

to the nerve.

Poor surgical technique

Poor recognition of intraoperative problems

Poor implant placement

Selection of implants 10mm plus

(evidence supports shorter implants -short implants <8mm to simplify

procedure and minimise morbidity)

Poor Planning

Insufficient Safety zone

Inappropriate radiographs

Inability to read CBCT

Using implants > 8mm

Operative

Poor technique reducing Safety zone/ lack 

use drill stops, guides/ intraoperative LCPAs

Lack of recognition risks bleeding/ drill sink

Post operative

Late recognition of nerve injury

Lack removal implant within 30 hours



Evidence for prevention of implant related nerve injuries

 Computer guided surgery (none)

 Use surgical guides (moderate)

 (Chan, Chik, Pow, & Chow, 2013; Van Assche et al., 2007).

 Drill stops  stock or tailored (none)

 ITI recommendation (moderate)

•PAUSE after 60% planned depth OR 6mm 

•Take LCPA and check position

USE SHORT IMPLANTS  less than 10 mm for parasymphyseal region 

(strong) Implants should not need to be longer than 8 mm 

Safety zone of 2mm is insufficient with 

implant drills 1.5mm longer than the 

implants = resultant safety zone of 

0.5mm!!!! 4mm!



Ideal safety zone = 4mm

Is 2mm safety zone enough? NOT if the implant drill is 

1.5mm longer than the 

planned implant!

Planning to place implant in 

upper Lamina Dura of the  

inferior alveolar canal is 

irresponsible as cracking of 

the bone may cause 

haemorrhage into the IAC 

and subsequent nerve injury?

Consider short implants

High success rates and avoid 

bone grafting



Local anaesthesia

Dental Implants

Endodontics

M3M surgery

Prevention of Trigeminal Post Traumatic Painful Neuropathy? 



Endodontic related nerve injuries 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

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



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 (33) 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 (9). 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



Key Risk factors

Mandibular teeth proximal to the IAN canal

 Proximity to the Inferior dental canal (IDC) 

 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. 

 Maintaining apical seal during endodontic treatment to prevent 

leakage of chemicals (NaCl and CaOH)

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.



Local anaesthesia

Dental Implants

Endodontics

Third molar surgery

Prevention of Trigeminal Post Traumatic Painful Neuropathy? 



 There must be in an indication to remove the M3M!

https://www.rcseng.ac.uk/dental-

faculties/fds/publications-guidelines/clinical-

guidelines/



Diagnosis?  Get it right!

 Listen

 Patient factors

 Systemic risks



4 possible clinical M3M presentation scenarios



Consent

Why not Ask the same questions as the lawyers?

Taking a good history ensures medical issues avoided

 Was there a good indication to remove the tooth?

 Did these indications concur with national guidance?

 Was the patient warned/ consented?

 Was there an elevated risk?

 Was additional assessment undertaken to assess heightened risk?

 Was the patient warned and further assessed with elevated risk?

 Was alternative treatment offered in light of elevated risk?

 Was the patient followed up in 24 hours?

 Was complication /nerve injury recognised?

 Was patient referred early for specialist  care?



Inferior alveolar nerve
Age of the patient
oIntra-operatory exposure of the nerve
oUn-erupted tooth
Poor Radiographic risk assessment

Perforation of tooth roots by IDC
Proximity of tooth roots to inferior dental 
canal (IDC)
Plain film

IDC loss LD
Darkening of roots
Deviation of IDC

CBCT lack cortication, distortion of canal. 
Lingual IDC

Lingual nerve
Age of the patient
Poor surgical technique 

Junior surgeons
Duration of surgery
Lingual access surgery
Distal bone removal and lingual nerve 
injury

Use Buccal approach
Minimal access

‘aberrant’  Lingual nerve anatomy
11-18% of lingual nerve above 
alveolar crest distal to M3Ms

Acta Odontol Scand. 2013 Jul 4. The importance of a good evaluation in order to prevent oral nerve injuries: A review.Céspedes-Sánchez JM,  Ayuso-Montero R, Marí-Roig A, Arranz-Obispo C, López-López J.

662 were obtained from the search, from which 25 were selected accomplishing the inclusion criteria. Moreover, seven important articles were selected from the references of the ones mentioned, obtaining a 

total of 32 articles for the review.

Renton T, McGurk M. Brit J Oral Maxillofac Surg 2001; 39: 423-428 Acta Odontol Scand. 2013 Jul 4. [Epub ahead of print]

The importance of a good evaluation in order to prevent oral nerve injuries: A review.Céspedes-Sánchez JM,  Ayuso-Montero R, Marí-Roig A, Arranz-Obispo C, López-López J.

662 were obtained from the search, from which 25 were selected accomplishing the inclusion criteria. Moreover, seven important articles were selected from the references of the ones mentioned, obtaining a 

total of 32 articles for the review. 

Risk factors for M3M nerve injury



 All complications related to

o Duration of surgery

o Intra-operatory exposure of the nerve

o Un-erupted tooth

o LNI

o Technique access for the lower third molar extraction 

o the surgeon's inexperience. 

 IANI

o The radiological examination is useful to evaluate the nerve damage and to decide on the surgical technique

Patient factors associated with higher M3M surgery morbidity?

Age of the patient > 25 years

Acta Odontol Scand. 2013 Jul 4.The importance of a good evaluation in order to prevent oral nerve injuries: A review.Céspedes-Sánchez JM,  Ayuso-
Montero R, Marí-Roig A, Arranz-Obispo C, López-López J. 662 were obtained from the search, from which 25 were selected accomplishing the 
inclusion criteria. Moreover, seven important articles were selected from the references of the ones mentioned, obtaining a total of 32 articles for the 
review. 

Pogrel MA. What is the effect of timing of removal on the incidence and 

severity of complications? J Oral Maxillofac Surg. 2012 Sep;70(9 Suppl

1):S37-40. doi: 10.1016/j.joms.2012.04.028. Epub 2012 Jun 16.

Relevant studies have been identified and are reported for the 
following complications and their relationship to the patient's age: 

• time to recovery

• incidence of fractures

• rates of infection

• periodontal complications

• temporomandibular joint complications

• nerve injury

• sinus-related complications.

High 

evidence 

level



PREVENTION OF LINGUAL NERVE

BUCCAL APPROACH -MINIMAL ACCESS PREVENTS Lingual Nerve Injury

Evaluation of trigeminal nerve injuries in relation to third molar surgery in a prospective patient cohort. Recommendations 

for prevention. Renton T, Yilmaz Z, Gaballah K. Int J Oral Maxillofac Surg. 2012 Dec;41(12):1509-18.

Old Technique  ‘Explode the patient’

New technique minimal access



X      X √

PREVENTION LNI RELATED TO M3M SURGERY

BUCCAL MINIMAL ACCESS SURGERY



Avoid distal bone removal

Spot the lingual nerve!

72

Prevention of M3M surgery related nerve injury

Copyright www.orofacialpain.co.uk/newhome



Early assessment of potential Lingual nerve injury using CBCT  

Spot the toller bur mark in the lingual cortex!



Lingual nerve damage due to distal bone removal

Prevention of lingual nerve injury 

Copyright www.orofacialpain.co.uk/newhome



PREVENTION OF LINGUAL NERVE INJURY

The Buccal approach



PREVENTION OF LINGUAL NERVE INJURY

The Buccal approach





• Age of the patient 

• Intra-operatory exposition of the nerve

• Intraoperative reported pain during 

surgery

• Surgeon's inexperience.

• Dental factors proximity to nerve

• Radiographic markers (CBCT):

• Cortical perforation of the IAC by the root or crown of the 3rd 

molar correlated with darkening of the root seen on the 

panoramic radiograph.

• A cortical defect 3mm long or more in the IAC was associated 

with an increased risk of operative exposure of the IAN.

IAN 
Injury

Demographic 
Factors

Operator 
Experience

Radiographic 
Markers

Factors that are associated with injury to the IAN in high-risk patients after removal of third Molars. Selvi, Dodson, Nattestad, Robertson, Tolstunov. 

BJOMS 51 (2013) 868–873. with permission.

Céspedes-Sánchez JM, Ayuso-Montero R, Marí-Roig A, Arranz-Obispo C, López-López J The importance of a good evaluation in order to prevent oral 

nerve injuries: A review. Acta Odontol Scand.2013 Jul 4.

Risk inferior alveolar nerve injury (IANI) general risk factors



How do we prevent Inferior alveolar nerve injuries? By risk assessment and 

modified technique  M3M root into IDC

Céspedes-Sánchez JM, Ayuso-Montero R, Marí-Roig A, Arranz-Obispo C, López-López J The importance of a good evaluation in order to prevent oral nerve

injuries: A review. Acta Odontol Scand.2013 Jul 4. Factors that are associated with injury to the IAN in high-risk patients after removal of third Molars. Selvi, 

Dodson, Nattestad, Robertson, Tolstunov. BJOMS 51 (2013) 868–873. with permission.



Radiographic Assessment for increased risk of IANI-

Plain film signs

What are the plain film indicators of IAN risk?

– IAN plain film risk factors include:

• Diversion of the canal

• Darkening of the root

• Narrowing of the root/canal

• Interruption of the canal lamina dura.

• Interruption of the juxta‐apical area.
Y. Hatano, K. Kurita, Y.Kuroiwa, H. Yuasa & E. Ariji,JOMS, volume 67, 1806-

14.Clinical evaluations of coronectomy (intentional partial odontectomy) for 

mandibular third molars using dental computed tomography: a case-control 

study, copyright (2009), with permission from Elsevier)

Howe J. et Poyton H: Prevention of damage to the inferior alveolar dental nerve during the extraction of mandibular third molars. Br. Dent J. 1960; 109:355 Rud J. 

The split-bone technique for removal of impacted mandibular third molars. J Oral Surg 1970; 28:416-421. Kipp D et al.: Dysesthesia after mandibular third molar 

surgery: A retrospective study and analysis o 1,377 surgical procedures. J Am Dent Assoc. 1980; 100: 185. Rood JP. Lingual Split Technique: Damage to Inferior 

Alveolar and Lingual Nerves during Removal of Impacted Mandibular Third Molars. Br Dent J 1983; 154: 402-403. Rud J. Re-evaluation of the lingual split bone 

technique for the removal of impacted mandibular third molars. J Oral Maxillofac Surg. 1984; 42: 114.

Medium 

evidence 

level



What’s the risk of nerve injury?
When tooth roots are proximal to Inferior dental canal (IDC)

Low risk extraction
• 2% of temporary
• 0.2% of permanent

High risk extraction

(teeth are superimposed on the IAN canal)

• 20% temporary

• 2% permanent

Risk factors

• increased age

• difficulty of surgery

• proximity to the IAN
canal

10 x

• Renton T, Hankins M, Sproate C, McGurk M.A randomised

controlled clinical trial to compare the incidence of injury to 

the inferior alveolar nerve as a result of coronectomy and 

removal of mandibular third molars. Br J Oral Maxillofac

Surg. 2005 Feb;43(1):7-12

• Rood JP, Shehab BA.The radiological prediction of inferior 

alveolar nerve injury during third molar surgery.Br J Oral 

Maxillofac Surg. 1990 Feb;28(1):20-5

• Rud J.Third molar surgery: perforation of the inferior dental 

nerve through the root. Tandlaegebladet. 1983 

Oct;87(19):659-67. No abstract available.

Medium 

evidence 

level



Fate M3Ms % of sub 

group of 

M3Ms

% of all 

M3Ms 

high risk

Reference

Missing 8/100 8  (0.15% and 

16.2%)

8 Rakhshan V Congenitally missing teeth (hypodontia): A review of the 

literature concerning the etiology, prevalence, risk factors, patterns and 

treatment Dent Res J (Isfahan). 2015 Jan-Feb; 12(1): 1–13.

Impacted non 

communicating with 

mouth= retain

8-18/92 7-13% 6

15

Jung JH Cho BH. Prevalence of missing and impacted third molars in 

adults aged 25 years and above Imaging Sci Dent 2013 Dec; 43(4): 219–

225. Dodson T Impacted wisdom teeth BMJ Clin Evid 2010; 2010: 1302.

Requiring removal or 

coronectomy at some 

stage

2

11

No evidence but 2% risk of permanent IANI

Howe J, Poyton H. Prevention of damage to the inferior alveolar dental 

nerve during the extraction of mandibular third molars. Br. Dent J. 1960; 

109:355

High risk 

based upon 

panoral

radiography

35/80 (7.5% /80)

36%

32.1%

29&

11

39

35

Howe J, Poyton H. Prevention of damage to the inferior alveolar dental 

nerve during the extraction of mandibular third molars. Br. Dent J. 1960; 

109:355

Sedaghatfar M, August MA, Dodson T. Panoramic Radiographic Findings 

as Predictors of Inferior Alveolar Nerve Exposure Following Third Molar 

Extraction. American Association of Oral and Maxillofacial Surgeons J 

Oral Maxillofac Surg 63:3-7, 2005

Smith Aus Dent J 2012

High risk 

based upon 

CBCT

30/35 46.7% direct 

contact IDC 42
Schneider T et al Variations in the anatomical positioning of impacted 

mandibular wisdom teeth and their practical implications. Swiss dental 

Journal. 124: 520–529 (2014)

High risk requiring 

coronectomy

/35 5.6% 3.5 Peker Y, Sarikir S, Alkurt MT, Zor ZF.Panoramic radiography and cone-

beam computed tomography findings in preoperative examination of 

impacted mandibular third molars. BMC Oral Health201414:71



Assessment  nerve ‘at risk’. Is the M3M high risk?

When do we order a CBCT?

 Crossing lamina dura of IAN canal on plain film?

 With associated radiographic signs?



 Associated radiographic signs?

 Consider CBCT to clarify relationship

Using CBCT we can assess the position of m3m roots related to IDC?



RISK IANI

Assessing with CBCT  M3M root relationship

 Between 20-48% of M3Ms are at 
high risk based upon panoral
assessment

 Removal or coronectomy?



Decision on risk assessment

Low risk - removal

 IAN IDC distant 

 IDC Buccal to M3M 
roots

 IDC inferior to 
roots



 Risk factors
 Decortication of canal > 3mm

 Distortion of the IDC –
dumbbell shape

 IDC lingual to roots

 Bifid nerve

 Roots sandwiched between 
lack of lingual plate and IDC

Decision on risk assessment

Low risk - coronectomy



Decision
Perforation is the only ‘Absolute’ indication for coronectomy

Roberto Pippi. Inferior Alveolar 

Nerve Entrapment. J Oral Maxillofac 

Surg 68:1173-1178, 2010

Perforation is rare more likely ‘intimately’ associated

Reference
cases

Buccal Inferior Lingual Inter

radicular

Kaeppler et al 2000
345 53.6 6 13 26.8

Mahasantipiy 2000
202 15.3 42.6 30.2 12.4

Ito et al1994
47 55.3 36.2 2.1 6.4

Tanaka et al 2000
209 39.2 47.4 10 3.3

Hashizum et al 2004
68 23.5 33.8 39.7 2.9

Maegawe et al 2003
47 51.1 19.1 25.5 4.3



30%

 IAN canal cortication loss

 Distortion of IDC

 Lingual IDC to M3M roots

 Bifid IDC

 Loss of lingual plate 

Loss of lingual plate

Tooth root

Inf Alveolar nerve
. Notes on coronectomy. Renton T. Br Dent J. 2012 Apr 13;212(7):323-6

Risk IANI

Other radiographic factors cbct



Remove the tooth or coronectomy?
Distant- remove  ‘Snake like’ or Perf-Coronectomy

Risk IANI

Proximity of M3M roots to IDC



Double jeopardy!

Friend and dentist

 Risks

 IDC lingual to tooth

 Compression of IDC

 Decortication IDC

 Mitigation

 IDC whole and independent

 IDC not winding between multiple 
roots of M3M

 Will use buccal access and not 
pressurise in lingual direction



– Coronectomy has been defined as a method of removing the 
crown of a tooth but leaving the roots untouched, which may be
intimately related with the IAN, so that the possibility of nerve
injury is reduced.

– Alternative Terminology:

• Partial root removal

• Deliberate vital root retention

• Partial odontectomy

What is a coronectomy?



Contraindications

When should we NOT consider undertaking a coronectomy?
• Dental factors

• TOOTH NOT AT HIGH RISK of IANI
• Non vital tooth
• Active caries into the pulp, or demonstrating periapical abnormality.
• Teeth that are mobile should be excluded as they act as a mobile foreign body

and become a nidus for infection or migration.
• Teeth associated with tumors **
• Horizontally impacted teeth more difficult

• Medical history
• Immunocompromised patients (chemo- therapy, AIDS, radiation therapy, 

immunomodulating drug therapy, poorly controlled diabetics). Bisphosphonate 
medication

• Social psychological
• Patient understanding is compromised
• Travelling / difficult access to healthcare

• Other planned treatment
• Patients scheduled for an osteotomy in the future.
• Patients who are to undergo radiation therapy.

Still undertake CBCT and section roots 

to minimise damage to nerve



M3M Removal or Coronectomy?

• Patient healthy?

• Patient reliable?

• Tooth vital?

• Tooth high risk-
confirmed on CBCT inter
radicular IAN?

• Yes to all

Coronectomy

• No to any?

Removal



THE EVIDENCE

Coronectomy does prevent IANI 
3 Systematic reviews

4 prospective randomised studies *GRADE A evidence

 July 2014 Cochrane SYSTEMATIC review stated that likely 

that coronectomies reduce the risk of IANI
Coulthard P1, Bailey E, Esposito M, Furness S, Renton TF, Worthington HV. Surgical techniques for the removal of mandibular wisdom 

teeth. Cochrane Database Syst Rev. 2014 Jul 29;(7):CD004345. doi: 10.1002/14651858.CD004345.pub2

 Efficacy of coronectomy in reducing nerve injury

There is a case NHS Legal Authority admitted that in 2009 it was a breach of duty not to offer a 

patient with high risk M3M a coronectomy if assessed at higher risk on DPT

GRADE A

High evidence 

level

4 Prospective 

randomised trials

Long H, Zhou Y, Liao L, Pyakurel U, Wang Y, Lai W. Coronectomy vs. Total Removal for Third

Molar Extraction: A Systematic Review. J Dent Res. 2012 May 23Cervera-Espert J1, Pérez-Martínez 

S, Cervera-Ballester J, Peñarrocha-Oltra D, Peñarrocha-Diago M. Coronectomy of impacted mandibular third 

molars: A meta-analysis and systematic review of the literature. Med Oral Patol Oral Cir Bucal. 2016 Jul 

1;21(4):e505-13.

Szalma J1, Lempel E2. Protecting the inferior alveolar nerve: coronectomy of lower third molars. Review. Orv 

Hetil. 2017 Nov;158(45):1787-1793. doi: 10.1556/650.2017.30913.

Ali AS1, Benton JA1, Yates JM1. Risk of inferior alveolar nerve injury with coronectomy vs surgical extraction of 

mandibular third molars-A comparison of two techniques and review of the literature. J Oral Rehabil. 2018 

Mar;45(3):250-257. doi: 10.1111/joor.12589. Epub 2017 Dec 11.

https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DCoulthard%20P%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=sn2C2qg%2BKovbO9vA/bNBjn/WDUPjeCGgcIG3U8laZDY%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DBailey%20E%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=K8wtcomdU/AyMJkAhcphIzSEy1sXSKq50huPQLd1pmI%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DEsposito%20M%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=13p1cPa/gmn3R2ESUrg9Lvz%2Bv845DAl/C7XWIbxG4Ak%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DFurness%20S%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=FfFJ/xS7BS5Un2fDhGzERgMSUqWU7pcMjlJd1kjdJVs%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DRenton%20TF%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=m7Bqpgv2khhfYD3c%2B0K9mCNW3U92PAnDEtqVL3xJ6hs%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DWorthington%20HV%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=AKaGFE%2Bo6rhDpSd7td66Pc68HI%2BwpJ/7N3PE8VWp3CM%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=/%2B8dCZ9R47QxrbM2mESUSEa1LxUNm2X2oIY7tpCYpns%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DCervera-Espert%20J%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D27031064&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=byclAOGYdu8aYHW0s9wuAwYXwVfw/wYYIh2fAKD6lg4%3D&reserved=0
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Should we undertake a coronectomy based upon plain 

films ONLY and not progress to CBCT?

No

because 96-98% of patients can have removal of their 

M3Ms with CBCT risk assessment (if you proceed with coronectomy

for all cases 96-98% of patients get the wrong surgery and are exposed to 

additional complications)

Only 2% of patients with high risk M3Ms need 

coronectomy

No 

evidence 

level



Does CBCT provide necessary additional information to enhance

decision for Coronectomy and protection of the IAN?

• What about radiation exposure?

• Reduction of exposure

– high speed

– half rotation

– Reduced field of view

Low -Mod 

evidence 

level

4 Prospective 

cohort trials



Technique

– Consent

– Stages of technique

• LA

• Flap

• Bone removal

• Tooth section

• Lavage

• Closure

– Follow up



Consent (Shared decision making)

– ComplicationsPatient needs to understand potential complications 
including;

• Mobilisation of roots intraoperatively

• Remove roots

• Early post operative infection >2 episodes of ‘dry socket’
• Treat as dry socket

• ABs if spreading infection likley paraesthesia and neuropathy Remove roots

• Late eruption <3% 3 years (Leung et al 2013; < 25 @ 5 years (Renton et

al 2011)

Access consent sheet from Trigeminalnerve.org.uk

– Consent for coronectomy is complicated and difficult for the patient to understand

• Link to leaflet

Effect of explaining radiographic information to the patient before third molar surgery. J Christensen,  Louise Hauge Matzen, A Wenzel 
Dentomaxillofacial Radiology (Impact Factor: 1.27). 03/2010; 39(3):176-8. DOI: 10.1259/bjr/31553484



Technique

How NOT to undertake coronectomy?

Videos of how to and

how NOT to undertake

coronectomy

• https://www.youtube.com/watch?v=WzS
bL5KJfrM

https://www.youtube.com/watch?v=WzSbL5KJfrM


Less than 2% of high risk M3Ms need a coronectomy

40



Coronectomy Surgical technique

Notes on coronectomy. Renton T. Br Dent J. 2012 Apr 

13;212(7):323-6



Follow up

• Home check essential

– Quality outcome assessment

– Surgical audit

– Patient satisfaction improved

– Proactivity in picking up complications less
complaints and claims

– NO radiographic follow up required



Adjunctive needs?

• Antibiotic cover?

• Bone Graft?

• Pulp treatment?

• Closure?

• Repeat coronectomy with enamel
retention?

•

Early repeat coronectomy for 10 of 185 cases successful
Should NOT be necessary if technique is correct in first instance!!!!!!

Coronectomy of the mandibular third molar: a retrospective study of 185 procedures and the decision to
repeat the coronectomy in cases of failure. J Oral Maxillofac Surg 2015 Apr 22;73(4):587-94. Epub 2014 Oct
22. Boaz Frenkel, Navot Givol Yitzhak Shoshani



Coronectomy does prevent nerve injury in selected cases

However Unfortunate case: 

Booked for coronectomy but had M3M removal 

Now patient has a permanent painful IANI



• ONLY do coronectomy on appropriate cases

• Thorough consent

• Minimal access no lingual retraction or distal bone removal

• Accessible review

• Always remove all of enamel

• No pulpal treatments necessary

• The success of coronectomy depends on the survival of
the retained root fragments with the successful formation 
of osteocementum and bone over the root

Gady and Fletcher 2013.Vignudelli E, Monaco G, Mazzoni A, Marchetti C. Root Fragment Vitality

After Coronectomy: Histological Evidence in a Case. J Oral Maxillofac Surg. 2015 Jul 11. pii:
S0278-2391(15)00916-7. doi: 10.1016/j.joms.2015.06.179; Patel V, Sproat C, Kwok J, Beneng
K, Thavaraj S, McGurk M. Histological evaluation of mandibular third molar roots retrieved after
coronectomy. Br J Oral Maxillofac Surg. 2014 May;52(5):415-9.

Success of coronectomy



Recent case complications

• Mobilisation of roots intraoperatively

• Remove roots

• Early post operative infection >2 episodes of ‘dry socket’

• Treat as dry socket

• ABs if spreading infection likley paraesthesia and neuropathy

Remove roots

• Late eruption <3% 3 years (Leung et al 2013; < 25

@ 5 years (Renton et al 2011)

Increased likelihood of eruption in younger 

patients

Leung YY, Cheung LK Coronectomy of the Lower Third Molar Is Safe Within the First 3 Years J Oral Maxillofac Surg. 2012 Apr 9. 98

pts 3 years 3% eruotion rate: 

Renton T, Thexton A, Hankins M, Sproate C, McGurk M. A prospective randomised study assessing coronectomy versus removal in third

molar surgery. BJOMS 2005;43:7-12

Coronectomy complications





Lingual nerve injury risk related to coronectomy

 Attempted coronectomy

 Low risk M3M no need for a 
coronectomy!!!!

 Cbct provided additional 
confirmation of retained 
enamel and lingual plate 
perforation by drill

 Allowing for earlier exploration



Coronectomy other applications – benign cysts

Patel V, Sproat C, Samani M, Kwok J, McGurk M. Unerupted teeth associated
with dentigerous cysts and treated with coronectomy: mini case series. Br J 
Oral Maxillofac Surg. 2013 Oct;51(7):644-9



Coronectomy

Tailor your surgery minimise harm!



Should this be the fate of M3Ms?
Only very few patients should undergo coronectomy

Patients 

%

8% M3Ms 

missing

15-22% M3Ms deeply 

impacted= No surgery

68-85% 

patients 

Require 

M3M 

removal 

at some 

stage

32% of 

M3Ms 

high risk 

based 

upon 

Panoral

42% of M3Ms high risk 

based upon CBCT

38-40% removal

CBCT 2-4% of M3Ms high risk inter radicular IDC coronectomy

31-68% 

of M3Ms 

low risk

removal

Clinical review Removal

Coronectomy

Types of intervention



Overview

Who gets PTNP? Why prevent 

PTNP?
How to prevent 

these injuries?

What is Neuropathic 

pain?
How to manage 

these injuries?



Diagnostic Criteria
Confirm post traumatic neuropathy

Traumatic event = onset

Allodynia / Hyperalgesia = 

hyperaesthesia

Anaesthesia/paraesthesia = hypoaesthesia

Neuropathic area



Temporary or permanent?

• Mechanism

• Duration

• Identify the extent of injury

• Size neuropathic area

• Subjective function

• Mechanosensory function

• Disability

• Pain / discomfort

• Allodynia

• Hyperalgesia 

• Spontaneous or elicited?

Patient’s story and expectations?

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 

Confirm Nerve injury

Management of Implant 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!



URGENT treatment < 30 hours 

 Any known or Suspected nerve trauma

 Implants

 Endodontics (neuropathy may develop 2-3 
days post treatment)

 Within 2 weeks

 Buccal approach causing Lingual nerve

 Inferior alveolar nerve injuries related to 
third molar surgery

 > 2 weeks

 Not ideal

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 (consider explore @ 12 weeks)

• LA

• Trauma

• Orthognathic

Management of PTPN
Cause and duration



• Confirm neuropathy and PTN diagnosis

• Reassure the patient- say sorry

• If patient in pain

• Consider Nortriptyline / Pregabalin

• Early medication

• NSAIDs

• Step down steroids –GMP

• Vitamin B complex

• Monitor

• Refer lingual access M3M cases if NO resolution before 12 weeks

• Seek advice- Trigeminalnerve.org.uk

Wait for resolution
• Lingual nerve injuries related to 

LINGUAL ACCESS third molar 
surgery (consider explore @ 12 weeks)

• LA

• Trauma

• Orthognathic

• OR Implant Endo injuries > 30 hours 
old

• OR M3M nerve injuries > 6 months 
old

• OR patients with hypothesia and 
minimal problem with injury

Management of PTN
Cause and duration



URGENT treatment < 30 hours 

 Any known or Suspected nerve trauma

 Implants

 Endodontics (neuropathy may develop 2-3 

days post treatment)

< 30 hours

Confirm neuropathy and PTN

Remove implant or endo

Early post op med

• Early medication

• NSAIDs

• Step down steroids –GMP

• Vitamin B complex

Seek advice- Trigeminalnerve.org.uk

Management of PTN
Cause and duration



 Within 2 weeks

 Buccal approach causing Lingual nerve

 Inferior alveolar nerve injuries related to 

third molar surgery

Management of PTPN
Cause and duration

< 2 weeks ideal

Confirm neuropathy and PTN

If patient in pain consider 

nortriptyline or pregabalin (GMP)

Early post op med

• Early medication

• NSAIDs

• Step down steroids (GMP)

• Vitamin B complex

Seek advice- Trigeminalnerve.org.uk

IANI or LNI

< 2 weeks ideal

Roots present DPT get CBCT

Operate to  remove roots and repair 

nerve as necessary

Roots NOT present 

But lingual scoring on CBCT?

Yes operate explore

No

Follow up for max 12 weeks



Management of PTPN
Cause and duration

Late surgery for IANI and LNI injuries

 Ideally before12 weeks

 Neuropathic pain does not respond to surgery

 Always a risk of causing neuropathic pain in a patient with hypoaesthesia!



However neuropathic pain does not respond to surgery
Surgical impact on NP 

 Slight tomild

Lingual nerve repair and recurrence of neuropathic pain

27 patients Various procedures

 10 no change in pain

 7 mild to moderate change in pain

 10 resolution of pain





New developments

Kings College London-Tara Renton

Zuniga JR, Mistry C, Tikhonov I, Dessouky
R, Chhabra A Magnetic Resonance 
Neurography of Traumatic and Nontraumatic 
Peripheral Trigeminal Neuropathies.J Oral 
Maxillofac Surg. 2018 Apr;76(4):725-736. doi: 
10.1016/j.joms.2017.11.007. Epub 2017 Nov 
16.

Dessouky R, Xi Y, Zuniga J, Chhabra A. Role 
of MR Neurography for the Diagnosis of 
Peripheral Trigeminal Nerve Injuries in Patients 
with Prior Molar Tooth Extraction. AJNR Am J 
Neuroradiol. 2018 Jan;39(1):162-169. 

Cox B, Zuniga JR, Panchal N, Cheng 
J, Chhabra A.Magnetic resonance neurography 
in the management of peripheral trigeminal 
neuropathy: experience in a tertiary care centre.
Eur Radiol. 2016 Oct;26(10):3392-400. doi: 
10.1007/s00330-015-4182-5. Epub 2016 Jan 21

https://www.ncbi.nlm.nih.gov/pubmed/29216474
https://www.ncbi.nlm.nih.gov/pubmed/29146720
https://www.ncbi.nlm.nih.gov/pubmed/26795500


John Zuniga

Kings College London-Tara Renton



Key messages on prevention and management…

Prevention of nerve injuries and related neuropathic pain is essential  and possible

Patient selection – preoperative psych assessment / pain comorbidity /age/ gender

Good planning and risk assessment - Awareness of intraoperative risk factors

Good surgical technique –minimal access avoid nerve injury and minimise pain

Manage the patients expectations

Surgery does not fix neuropathic pain

Most patients have pain with related functional, social and psychological sequelae 

We cannot ‘fix’ the patients with nerve injuries

DO NOT SIT AND WAIT for resolution 

Home check will facilitate timely urgent intervention < 24-30 hours

Refer to resources at Trigeminalnerve.org.uk



Trigeminalnerve.org.uk



Kings College London-Tara Renton







Dedicated Journal 
Oral Surgery to 
OFP

 Ed Justin Durham

https://onlinelibrary.wiley.

com/journal/1752248x

https://onlinelibrary.wiley.com/journal/1752248x

