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Early intervention is suggested to be important in patients 
with pain to prevent development of chronicity.3

Macfarlane GJ. The epidemiology of chronic 
pain. PAIN 2016;157:2158–9.

Thus, psychosocial factors have been shown to have a strong association with the development and 
persistence of orofacial pain13,44 and common comorbidities in chronic pain conditions. In light of reports of 
increasing prevalence of psychosocial factors such as stress, depression, and anxiety in the general 
population, especially in young adults and adolescents,46 it is reasonable to assume that this trend may also 
be reflected as an increase in the prevalence of orofacial pain.
13 Fillingim RB, Slade GD, Greenspan JD, Dubner R, Maixner W, Bair E, Ohrbach R. Long-term changes in 
biopsychosocial characteristics related to temporomandibular disorder: findings from the OPPERA 
study. PAIN 2018;159:2403–13.
44. Slade GD, Ohrbach R, Greenspan JD, Fillingim RB, Bair E, Sanders AE, Dubner R, Diatchenko L, Meloto CB, 
Smith S, Maixner W. Painful temporomandibular disorder: decade of discovery from OPPERA studies. J Dent 
Res 2016;95:1084–92.
46. Twenge JM, Cooper AB, Joiner TE, Duffy ME, Binau SG. Age, period, and cohort trends in mood disorder 
indicators and suicide-related outcomes in a nationally representative dataset, 2005-2017. J Abnorm
Psychol 2019;128:185–99.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7365674/#R30
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7365674/#R13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7365674/#R44
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7365674/#R46
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Definitions Mechanistic and Temporal Types of Pain………
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Types of pain –mechanistic and duration
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

?? 

Neurovascular 

pain??



O. van Hecke, Sophie K. Austin, Rafi A. Khan, B.H. Smith, N. 

Torrance,Neuropathic pain in the general population: A systematic review of 

epidemiological studies, PAIN®, Volume 155, Issue 4,2014,Pages 654-662,SSN 

0304-3959,https://doi.org/10.1016/j.pain.2013.11.013.

About 1 in 3 Americans 
experience chronic pain.

Of those, 1 in 5 experience 
neuropathic pain.

A 2014 study estimated that as many 
as 10 percent of Americans experience 
some form of neuropathic pain.

Prevalence of chronic pain



Prevalence/ Incidence of OFP diagnoses
Common things happen commonly

Toothache Prevalence estimates for 5 case definitions identified were: 'toothache' 7-32%, 'pain in teeth with hot, cold or sweet 
things' 25-38%, 'pain and discomfort needing medication or treatment' 7-9%, 'pain or discomfort in the mouth, teeth or 
gums' 19-66%, and 'oral and facial pain'40-44%. Pau AK, Croucher R, Marcenes W Prevalence estimates and associated factors 
for dental pain: a review. Oral Health Prev Dent.2003;1(3):209-20
Tension type headache Episodic TTH,occurring on fewer than 15 days per month, is reported by more than 70% of some 
populations. http://www.who.int/mediacentre/factsheets/fs277/en/
Migraines 22.7% in the National Health and Nutrition Examination Survey, 16.6% of adults 18 or older reported having migraine 
or other severe headaches in the last 3 months in the 2011 National Health Interview Survey. In contrast, the AMPP study 
found an overall prevalence of migraine of 11.7% and probable migraine of 4.5%, for a total of 16.2%. Smitherman TA, Burch 
R, Sheikh H, Loder E.The prevalence, impact, and treatment of migraine and severe headaches in the United States: a review of 
statistics from national surveillance studies. Headache. 2013 Mar;53(3):427-36. doi: 10.1111/head.12074. Epub 2013 Mar 7.
Pain from TMD Males / Females  6.7% / 12.4% Johansson et al2002
Post traumatic Painful neuropathic pain/  Chronic post surgical V pain
0.01-20% of patients undergoing third molar surgery/ 1:14-54k post LA block / ? Post Implants
PDAP 1.6% -5%
Burning Mouth Syndrome prevalence 0.1% [Incidence over 55 years (3.7%), 11 men (1.6%) and 42 women (5.5%)] Bergdahl 
M Bergdahl J Burning mouth syndrome: prevalence and associated factors. J Oral Pathol Med. 1999 Sep;28(8):350-4.
Non traumatic secondary neuropathy???
Trigeminal neuralgia General population 0.1% and 0.3%, although studies carried out in primary care settings suggest that it 
may be much higher, around 12% per 100,000 persons per year http://www.iasp-
pain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/20132014OrofacialPain/FactSheets/Trigeminal_Neuralgia.pdf

Fayaz et al 2016; Renton 2015; Nixdorf & Moano-Filho 2011;Kohorst etal 2015;Mueller et al 2015
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Prevalence/ Incidence of OFP diagnoses
Neuropathic pain is rare but preventable in many cases



• 50% Homunculus – sensory cortex

• Substantial Limbic component in V pain

• Trigemino-cervical complex

• Significant Autonomic input- Vagus

• Trigemino-vascular complex

The problem complexity of the Trigeminal nerve
1
0



• Noxious stimuli experienced by the head and facial region are detected and 
conveyed to the central nervous system (CNS) by sensory neurons located in the 
trigeminal (TG) ganglia, whereas noxious stimuli affecting extracranial regions 
are sensed and relayed to the CNS via primary sensory neurons residing in the 
dorsal root ganglia (DRG)

• Humans generally rank head and facial pain as much more severe and 
emotionally draining than body pain. For example, two of the arguably most 
severe chronic pain conditions are trigeminal neuralgia and cluster headaches1–
3 . 

• Craniofacial pain sensation is qualitatively different from bodily nociception as 
shown in human experiments, where repeated application of noxious heat to 
the face induces sensitization, yet similar stimulation applied to the hand 
induced habituation4 . 

• Fear induced by pain in human subjects was rated higher for face than for 
extremities, despite comparable ratings of the pain intensity5 .

• fMRI studies further revealed that face pain resulted in higher levels of 
amygdala activation compared to the same intensity stimulation applied to the 
hand6 .

Significantly higher affective component to trigeminal pain

1. Waldman, SD. Atlas of common pain syndromes. Elsevier Health Sciences; 2011. 2. Zakrzewska JM, Wu J, 

Williams MM, Phillips N, Pavitt SH. Evaluating the impact of trigeminal neuralgia. Pain. 2017 3. Smith JG, et al. The 

psychosocial and affective burden of posttraumatic neuropathy following injuries to the trigeminal nerve. Journal 

of orofacial pain. 2013; 27:293–303. [PubMed: 24171179] 4. Schmidt K, Schunke O, Forkmann K, Bingel U. 

Enhanced Short-Term Sensitization of Facial Compared With Limb Heat Pain. The Journal of Pain. 2015; 16:781–

790. [PubMed: 26043953] 5. Schmidt K, et al. The differential effect of trigeminal vs. peripheral pain stimulation 

on visual processing and memory encoding is influenced by pain-related fear. NeuroImage. 2016; 134:386– 395. 

[PubMed: 27015710] Moulton EA, et al. Capsaicin-induced thermal hyperalgesia and sensitization in the human 

trigeminal nociceptive pathway: An fMRI study. NeuroImage. 2007; 35:1586–1600. [PubMed: 17407825] 



• V is the great protector

• Sensory Feedback for all craniofacial functions

• Eyes

• Part Meninges

• Nose

• Airway

• Face

• Expression and communication

• Mouth

• Breathing

• Speaking

• Eating

The problem of the significant burden of Trigeminal Pain
1
2

Underpins our own identity and pleasurable experiences in life



How do we optimise treating our patients?



Surgery acute for nerve injuries

Onabotulinumtoxin A
Systemic or topical medications
Sodium and calcium channels blockers

Psychological interventions 
ACT CBT Mindfulness

Preventative and 
therapeutic CGRP 
blockers NSAIDs

SLEEP and stress 
management

Dietary advice / 
microbiome

Physiotherapy 

Acupuncture

Interventional procedures

Endotype the patient Phenotype the pain Potential treatments

Nociceptive
pain



Site

Onset

Pain characteristics

Quantitative sensory testing

Endogenous pain (CPM offset)

Response to Pharmacologic challenge

Phenotyping the pain

Correct diagnosis involves…….

Radiation

Associated factors

Timing Frequency Duration

Exacerbating and relieving factors

Severity



Culture, Religion, Beliefs, Previous 
significant life events

Demographics
Age, gender, ethnicity, social, education

Lifestyle
Diet, exercise, smoking, alcohol, caffiene

Comorbid pain conditions

Endogenous pain (CPM offset)
HRV

Medicine sensitivity

Endotyping the patient

Psychological 
Mood disorders, personality disorders

Correct treatment planning involves……..

Sleep disorders

Microbiome



Surgery acute for nerve injuries

Restorative Care

Analgesics and 
antibiotics

SLEEP and stress 
management

Dietary advice / 
microbiome

Root canal

Acupuncture

Interventional procedures

Endotype the patient Phenotype the pain Potential treatments

Dental 
Nociceptive
pain



1
8Differential Diagnosis Toothache



1
9Differential Diagnosis Toothache

Cold /mechanical 
allodynia on exposure 
of dentine below the 
crown (in health)

Mimics neuralgia and 
neuropathic pain

Cold mechanical 
Allodynia due to pulp 
exposure and on biting 
both but symptoms

Mimics neuralgia and 
neuropathic pain 

Allodynia to cold and 
sugar due to sensitised 
A delta fibres

Mimics neuralgia and 
neuropathic pain

Heat / warmth 
allodynia due to 
sensitised C fibres
Mimics TMDs
Migraine, Cluster 
headache (TACs) 
and other 
headaches

Mechanical allodynia 
on biting on tooth
Mimics TMDs
Migraine, Cluster 
headache (TACs) and 
other headaches



So how do we differentiate between Nociceptive and Neuropathic pain?



Colloca L, Ludman T, Bouhassira D, Baron R, Dickenson AH, Yarnitsky D, Freeman R, Truini A, Attal N, Finnerup NB, Eccleston C, Kalso E, Bennett DL, Dworkin RH, Raja 
SN. Neuropathic pain. Nat Rev Dis Primers. 2017 Feb 16;3:17002. doi: 10.1038/nrdp.2017.2. PMID: 28205574; PMCID: PMC5371025.

What is neuropathic pain?



Definition and Prevalence of neuropathic pain

• NP is estimated to afflict as much as 7%–8% of the general 

population in Europe.

• An American study showed that 1/3 of patients affected by 

malignancies suffered from NP or a mix of NP and nociceptive pain.

• The Canadian Pain Society developed treatment guidelines of CPNP 

and estimated a 2%–3% prevalence.

• GMP applied DN4 questionnaire to 58,480 rural Italian primary care 

patients 0.82%, mean age 69 years
• Diabetes (n = 179)

• herpes zoster (n = 142)

• trigeminal neuralgia (n = 41)

• trauma (n= 27), 

• nerve entrapment (n = 27)

• systemic diseases (n = 11), and unknown causes (n = 21) were the etiological determinants of 

CPNP in our study

Neuropathic pain (NP) is a pain caused by damage
or disease affecting the somatosensory system.

Peripheral nervous system disorders include
diseases of the spinal nerve roots, dorsal root
ganglia, and peripheral nerves
(outside brain or spinal column).

Classical examples include;
Diabetic neuropathy
Polyneuropathies
Postherpetic neuralgia
Trigeminal neuralgia
Post traumatic neuropathy

C. Pérez, M.V. Ribera, R. Gálvez, J.A. Micó, C. Barutell, I. Failde, I. Sánchez‐Magro, A. Stern. High prevalence of confirmed, but also of potential and believed, 

neuropathic pain in pain clinics European Journal of Pain Volume17, Issue3 March 2013 Pages 347-356. https://doi.org/10.1002/j.1532-2149.2012.00204.x

Buono M et al Postherpetic neuralgia, diabetic neuropathy, and trigeminal neuralgia – Chronic peripheral neuropathic pain in 58,480 rural Italian primary care 
patients. J Family Med Prim Care. 2017 Jan-Mar; 6(1): 110–114

https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=P%C3%A9rez%2C+C
https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ribera%2C+MV
https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=G%C3%A1lvez%2C+R
https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mic%C3%B3%2C+JA
https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Barutell%2C+C
https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Failde%2C+I
https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=S%C3%A1nchez-Magro%2C+I
https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Stern%2C+A
https://www.onlinelibrary.wiley.com/toc/15322149/2013/17/3
https://doi.org/10.1002/j.1532-2149.2012.00204.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5629873/


Definitions – do not confuse nomenclature

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.

Neuralgia – nerve pain

Note: Neuritis (q.v.) is a special case of neuropathy 

and is now reserved for inflammatory processes 

affecting nerves.

ICD 2016 Disorders of trigeminal nerve G50- >

Includes disorders of 5th cranial nerve

Clinical Information A disorder characterized by involvement of the 

trigeminal nerve (fifth cranial nerve).

A non-neoplastic or neoplastic disorder affecting the trigeminal nerve 

(fifth cranial nerve).

Diseases of the trigeminal nerve or its nuclei, which are located in the 

pons and medulla. The nerve is composed of three divisions: 

ophthalmic, maxillary, and mandibular, which provide sensory 

innervation to structures of the face, sinuses, and portions of the 

cranial vault. The mandibular nerve also innervates muscles of 

mastication. Clinical features include loss of facial and intra-oral 

sensation and weakness of jaw closure. Common conditions affecting 

the nerve include brain stem ischemia, infratentorial neoplasms, and 

trigeminal neuralgia

ICHD3 Cranial neuralgias

International Classification of Orofacial pain 2020

www.orofacialpain.org.uk



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. 

Burden of neuropathic pain



•. 2012 May;78(5):641-3.

doi: 10.1016/j.mehy.2012.01.044. Epub 2012 Feb 17.
Neuropathic pain: an evolutionary hypothesis
John C Ashton

1

Affiliations

•PMID: 22342252

•DOI: 10.1016/j.mehy.2012.01.044

Abstract
Background: Whereas nociceptive pain has a clear survival value, the evolutionary origins of neuropathic pain remains 
unexplained.
Objectives: It is argued that neuropathic pain is an adaptation that has evolved to detect non-specific damage to the nervous 
system, and that it operates on the same principles of an analogous hypothesis that has been put forward to explain the 
evolutionary utility of motion sickness. Whereas motion sickness has been proposed to arise from an inappropriate 
activation of a system evolved to respond to incoherence between vestibular and visual reference frames as an indication of 
acute neurotoxicity, it is proposed that neuropathic pain arises from the activation of a system evolved to respond to 
incoherence between proprioceptive and motor outputs as an indication of nerve trauma.
Results and conclusions: Evidence that supports this hypothesis is reviewed, followed by conclusions regarding 
consequences for pain theory and management.

Ashton JC. Neuropathic pain: an evolutionary hypothesis. Med Hypotheses. 2012 May;78(5):641-3. doi: 
10.1016/j.mehy.2012.01.044. Epub 2012 Feb 17. PMID: 22342252.

It is proposed that 
Neuropathic pain arises 
from the activation of a 
system evolved to respond 
to incoherence between 
proprioceptive and sensory 
outputs as an indication of 
nerve trauma

Maladaptive pain or 
Malodynia

Why does neuropathic pain exist?

https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Ashton+JC&cauthor_id=22342252
https://pubmed.ncbi.nlm.nih.gov/22342252/#affiliation-1
https://doi.org/10.1016/j.mehy.2012.01.044


Mechanisms for Post Traumatic Neuropathic Pain



Genetic basis for Neuropathic Pain



Genetics and orofacial pain

Sex/a COMT gene variant and TMD as a chronic painful condition may contribute to individual variation in electric and cold pulp sensitivity.
AA genotype of rs6269 presents less postoperative chronic TMD pain and acute pain at a dental extraction site. The AA genotype of SNP 
rs1643821 (ESR1 gene) as a risk factor for dysfunctional worsening after orthognathic surgery. In addition, we have identified TT genotype of SNP 
rs858339 (ENPP1 gene) as a protective factor against TMD in a population of patients with dentofacial deformities. 
Conversely, the All these elements are particularly important to bring new screening strategies and tailor future treatmentheterozygous genotype 
AT was identified as a risk factor of TMD with respect to the rest of our population. COMT haplotypes may serve as genetic predictors of 
propranolol treatment outcome, identifying a subgroup of TMD patients who will benefit from propranolol therapy.
Mladenovic I, Krunic J, Supic G, Kozomara R, Bokonjic D, Stojanovic N, Magic Z. Pulp Sensitivity: Influence of Sex, Psychosocial Variables, COMT Gene, and Chronic Facial 
Pain. J Endod. 2018 May;44(5):717-721.e1. doi: 10.1016/j.joen.2018.02.002. Epub 2018 Mar 15. PMID: 29550002. Mladenovic I, Supic G, Kozomara R, Dodic S, Ivkovic



 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.”

Trigeminal Neuralgia

Postherpetic Neuralgia

Post-traumatic 
Neuropathic Pain

Post limb amputation 
(Phantom Limb)

Poly neuropathy

Painful radiculopathy

Post spinal cord injury

Central post stroke

Multiple sclerosis

Regional classification of neuropathic pain



Mechanistic Classification of Neuropathic Pain:

The type of damage or related pathophysiology causing a painful neuropathic 
disorder can be classified as the following.

1. Mechanical nerve injury, e.g. carpal tunnel syndrome, vertebral disk herniation;
2. Metabolic disease, e.g. diabetic poly-neuropathy;
3. Neurotropic viral disease, e.g. herpes zoster, human immunodeficient virus (HIV) disease;
4. Neurotoxicity, e.g. by chemotherapy to treat cancer or tuberculosis;
5. Inflammatory and/or immunologic mechanisms, e.g. multiple sclerosis;
6. Nervous system focal ischemia. e.g. thalamic syndrome (anaesthesia dolorosa);
7. Multiple neurotransmitter system dysfunction, e.g. complex regional pain syndrome (CGRP).



31

Peripheral sensory neuropathy presents with: 
• Anaesthesia (numbness) +
• Altered sensation (pins and needles) +
• 50-70% Pain ongoing and or elicited (allodynia, hyperalgesia, hyperpathia)

Infections
Dental abscesses close to ID
Bacterial TB Leprosy
Viral, Herpes Zoster (PHN)
HIV, Leprosy

Toxins
Chemotherapy
Heavy metals
Metabolic
Diabetes, 
Hypothyroidism
Sickle cell
Acromegaly

Nutrition
Heavy metal poisoning
Vitamin deficiency
B, E 

Auto immune
Demyelination (Multiple 
sclerosis, Guillain Barre)
Connective tissue 
disorders
Sarcoidosis/amyloidosis

Trauma
Surgery, LA, thermal, radiation

Alcoholism

Causes of neuropathy +/- pain……..

Neoplasia



• PDF downloaded

Exclude systemic causes of Peripheral neuropathy





Exclude Central Causes Ne Pain

•vascular compression

Classical TN + NVC

•MRI plaques

Multiple sclerosis

Stroke

Vasculitis

Central viral infection

•Cervical pathology

Tumours

RED 
FLAGS?



Dental infection
31%

Multiple Sclerosis
15%Malignancy –

Primary
10%

Fractured 
mandible

8%

Malignancy –
Metastases

8%

Sickle Cell 
Anaemia

8%

Osteomyelitis
8%

Ameloblastoma
5%

Brain stem tumour
2%

Cranial Vascular 
malformation

2%

Pagets disease
3%

Central

Peripheral

Trigeminal neuropathy Retrospective analysis of the case notes of 372 

patients referred to the specialist nerve injury clinic between 2007 and 2014 was carried out to 
establish the cause of numb chin syndrome

An update on the causes, assessment and management of third division sensory trigeminal neuropathies.Carter E, Yilmaz Z, 
Devine M, Renton T. Br Dent J. 2016 Jun 24;220(12):627-35. doi: 10.1038/sj.bdj.2016.444

Exclude Local Secondary causes of Trigeminal Neuropathic Pain



Traumatic event = onset

Allodynia / Hyperalgesia = 
hyperaesthesia

Anaesthesia/paraesthesia = hypoaesthesia

Neuropathic area

Diagnostic Criteria Post Traumatic Painful Neuropathy (PTPN) ICHD3



Diagnostic algorithm for Neuropathic  Pain



• Diagnostic features

Neuropathic area -either hypoaesthetic or hyperaesthetic

• Allodynia

• Hyperalgesa

• Hyperpathia

• Prior Multiple injuries or episodes of infection and pain

• Non-respondent to anti inflammatory pain killers (NSAIDs 

Paracetamol)

• Does not disturb sleep

• Better in mornings

• Worsens during day

• Worsens with stress, tiredness and illness

• Pain presentation

• Constant burning/dull

• Elicited neuralgic/sharp/ shooting

• Or a combination of both

Features of Neuropathic pain



Signs and mechanisms

Neuropathic 
area
+
Positive or 
negative 
signs

Hyperaesthetic

Hypoaesthetic



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 

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

Confirm Neuropathic area +/- pain
Diagnosis nerve injury/neuropathic area



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 area

Diagnosis nerve injury/neuropathic area



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 90% of area

Diagnosis nerve injury/neuropathic area



Sensory testing
Do we need Quantitative testing? 
Possible Neuropathic pain-pain since event

Probable neuropathic pain (check patient not in remission)

• Identify neuropathic area and +ve or –ve signs

• Mechanical and or thermal allodynia

• Hyperalgesia

• Hyperpathia

• (Refractory period =TN)

• Qualitative sensory testing

Definite neuropathic pain

• Quantitative sensory testing

• Trigeminal reflex testing is an established neurophysiologic 

assessment of nerve function, requires only standard nerve 

conduction study equipment. Blink, jaw closing, jaw opening)

• Method of Limens thermo-sensory testing

• Evoked potentials after electric or thermal stimuli have been 

studied in trigeminal neuralgia. In contrast to trigeminal reflex 

testing, which is normal in idiopathic or classic trigeminal 

neuralgia, evoked potentials may be altered, but their mean 

specificity of 64% is low



Sensory testing
Do we need Quantitative testing? 
Possible Neuropathic pain-pain since event

Probable neuropathic pain (check patient not in remission)

• Identify neuropathic area and +ve or –ve signs

• Mechanical and or thermal allodynia

• Hyperalgesia

• Hyperpathia

• (Refractory period =TN)

• Qualitative sensory testing

Definite neuropathic pain

• Quantitative sensory testing

• Trigeminal reflex testing is an established neurophysiologic 

assessment of nerve function, requires only standard nerve 

conduction study equipment. Blink, jaw closing, jaw opening)

• Method of Limens thermo-sensory testing

• Evoked potentials after electric or thermal stimuli have been 

studied in trigeminal neuralgia. In contrast to trigeminal reflex 

testing, which is normal in idiopathic or classic trigeminal 

neuralgia, evoked potentials may be altered, but their mean 

specificity of 64% is low

We don’t need complex quantitative testing?



Sub types of neuropathic pain
Phenotyping patients with NePain- 3 clusters

Furthermore, the first clinical trial to show phenotype 
stratification based on these sensory profiles has 
predictive power for treatment response. 

Error bars are the graphical representation of the 
variability of the data present in the database. CDT, 
cold detection threshold; CPT, cold pain threshold; 
HPT, heat pain threshold; MDT, mechanical detection 
threshold; MPS, mechanical pain sensitivity; MPT, 
mechanical pain threshold; PPT, pressure pain 
threshold; QST, quantitative sensory test; TSL, thermal 
sensory limen; VDT, vibration detection threshold; 
WDT, warm detection threshold; WUR, wind-up ratio. 

Baron, R. et al., Peripheral neuropathic pain: a mechanism-related organizing 
principle based on sensory profiles, Pain, 158, 2, 261–272,



Sensory Loss
N = 420 (43,03%)

Mechanical 
Hyperalgesia

N = 309 (31,66%)

Similar Clustering of Sensory Profiles Trigeminal PTNP (N = 976)

Thermal 
Hyperalgesia

N = 247 (25,31%)

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.



Prognosis of Post Traumatic Neuropathy 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



Example of Endo Related Post Traumatic Neuropathic Pain

Inferior dental canal

Periapical area



Case Series of Four Different Headache Types Presenting as Tooth Pain
Aurelio A. Alonso, DDS* and Donald R. Nixdorf, DDS, MS*

Migraine presenting as isolated facial pain: A prospective clinical analysis of 58 cases.Lambru G, Elias LA, 
Yakkaphan P, Renton T.Cephalalgia. 2020 Oct;40(11):1250-1254. doi: 10.1177/0333102420933277. Epub
2020 Jun 17.PMID: 32551980

Primary headaches V2/3 Migraine / Trigeminal autonomic 
cephalalgias (TACs) or Toothache?

What’s in a name?

• Facial Migraine
• Below orbito-meatal migraine
• Neurovascular orofacial pain
• Headache attributed to facial pain (ICHD3)

Key features
• Older pain cohort
• More autonomic signs
• Trauma onset (dental or ENT surgery)

3 types
• Patients who get migraine affecting V1 + V2 +/- V3
• Patients with previous classic migraine V1 for many years then absent then 

represents as Facial V2 +/- V3 migraine
• Patients presenting with de novo V2 +/- V3 migraine

Recommendation?
• Educate dentists in recognition of concomitant migrainoid and autonomic signs

https://pubmed.ncbi.nlm.nih.gov/32551980/
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International Classification of OFP (ICOP) 2020



International Classification of Pain
Neuropathic pain PTNP

TN
PHN

BMS
PDAP



ICOP Definitions and Diagnostic Criteria
Trigeminal Neuralgia (TN)

IASP defines trigeminal neuralgia  as “ a sudden, usually unilateral, severe, brief, stabbing, recurrent pain in 

the distribution of one or more branches of the fifth cranial nerve”. 

4.1.1.1 Classical trigeminal neuralgia
Previously used term: Primary trigeminal neuralgia.
192 Cephalalgia 40(2) International Headache Society 2020

Description: Trigeminal neuralgia developing without 
apparent cause other than neurovascular compression.
Diagnostic criteria:

A. Recurrent paroxysms of unilateral pain fulfilling criteria 
for 4.1.1 Trigeminal neuralgia 

B. B. Demonstration on magnetic resonance imaging (MRI) 
or during surgery of neurovascular compression (not 
simply contact), with morphological changes1 in the 
trigeminal nerve root.

• Classical TN

• Paroxysmal pain ONLY pain in V” and V2, 

unilateral in patients over 60 years with 

Neurovascular conflict

• With background pain and NVC conflict

• Secondary TN

MS, SOL or other cause

bilateral, neuropathy, younger age

• Idiopathic TN

• Not secondary

• No NVC



Diagnostic algorithm for TN

If lesion or 
neurosensory 
findings then 
secondary TN

NVC yes?



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.

ICOP Definitions and Diagnostic Criteria
Post Traumatic Neuropathic pain (PTNP)



Diagnostic algorithm for Trigeminal PTNP 



Diagnostic criteria: 

• A. Oral pain fulfilling criteria B and C 

• B. Recurring daily for >2 hours per day for >3 

months1 

• C. Pain has both of the following 

characteristics: 

1. burning quality 

2. felt superficially in the oral mucosa 

D. Oral mucosa is of normal appearance, and 

local or systemic causes have been excluded 

E. Not better accounted for by another ICOP or 

ICHD-3 diagnosis.

ICOP Definitions and Diagnostic Criteria
Burning Mouth Syndrome (BMS)



 Other previous terminology

 atypical odontalgia

 phantom pain

 persistent idiopathic facial pain 

 deafferentation pain

ICOP Definitions and Diagnostic Criteria
Persistent Dentoalveolar pain (PDAP)

Diagnostic criteria:
A. Intraoral dentoalveolar pain fulfilling criteria 
B and C 
B. Recurring daily for >2 hours/day for >3 
months1 
C. Pain has both of the following characteristics: 
1. localized to a dentoalveolar site (tooth or 

alveolar bone)
2. deep, dull, pressure-like quality 
D. Clinical and radiographic examinations are 
normal and local causes have been excluded 
E. Not better accounted for by another ICOP or 
ICHD-3 diagnosis.



Kehlet H et al, 2006 Lancet

Is PDAP or Chronic post surgical pain (CPSP)?
Persistent pain and no identifiable neuropathic area in 69% of cases

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

1.6-5% after endodontics

After all of dental procedures???????
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.



Patient and Surgical factors predictive for chronic post surgical pain (CPSP)

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



Predictive factors for chronic post-surgical pain/Nepain

Performing preoperative screening for patient-specific factors such as the following prior to surgery may also help predict the risk of post-

surgical neuropathy:

• Genetics: Haplotype for catechol-O-methyltransferase

• Preceding pain: Intensity and chronicity 

• Psychosocial factors: Anxiety, depression, fear avoidance, self-efficacy, work, physical levels of activity, somatization, anxiety, 

catastrophizing

• Younger age: Increased risk of neuropathic pain following breast surgery and herniorrhaphy

• Older age: Increased risk of neuropathic pain following other surgery

• Female sex: Increased risk of neuropathic pain

Preoperative medication may play a role in minimising the development of post traumatic neuropathic pain, but the evidence is limited. In a 

systematic review of prevention and management of chronic postsurgical (neuropathic) pain, the authors found that while some studies have 

shown benefit of perioperative pregabalin in reduction of chronic pain development at 6 and 12 months others have demonstrated no difference 

(REF ). Martinez et al’s more recent systematic review (REF ) identified no difference in the development of chronic postsurgical pain when 

comparing treatment with pregabalin or a placebo. Gabapentinoids, may however have an impact on reducing the development of chronic 

postsurgical (neuropathic) pain however, more comprehensive studies are required.

Surgical risk factors may be potentially modifiable. They include the duration and extent of surgical procedure and technique (eg, tension due to 

retraction of tissues) and level of reported perioperative pain intensity. Modifications to account for these risk factors may include:

• Multimodal management of severe acute postsurgical pain

• Minimal access surgery

• Intraoperative use of local anesthesia when patient is undergoing general anesthetic

Thapa P, Euasobhon P. Chronic postsurgical pain: current evidence for prevention and management. Korean J Pain. 2018;31(3):155–73. 

Mishriky BM, Waldron NH, Habib AS. Impact of pregabalin on acute and persistent postoperative pain: a systematic review and meta-analysis. Br J Anaesth. 2015;114(1):10–

31. 32.Martinez V, Pichard X, Fletcher D. Perioperative pregabalin administration does not prevent chronic postoperative pain: systematic review with a metaanalysis of 

randomized trials. Pain. 2017;158(5): 775–83
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Post traumatic trigeminal neuropathic pain



Dental procedural related post traumatic neuropathy

 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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Local anaesthesia
Dental Implants
Endodontics
Third molar surgery

Specific dental surgical risk factors and PTTNP



Surgical Predictors for 
Trigeminal PTNP

Site

Proximity to neural 
structures

Type of surgery



LA related nerve injuries –can be mitigated by avoiding blocks
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)



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 LA Any 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

LA nerve injury risk factors



Endodontic related nerve injury risk factors

 Proximity of tooth apex to inferior dental canal (IDC)

 Loss of apical seal and CHEMICAL leakage into bone and IDC

 Chemicals used in endodontics pH ranges 12-14

 Calcium hydroxide (CaOH)

 Sodium hydroxide (NaOH)

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

Where is the IDC?



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

Endo nerve injury risk factors



Most nerve injuries occur:

 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

Implant related 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.

Safety zone of 2mm is 
insufficient with implant drills 
1.5mm longer than the 
implants = resultant safety 
zone of 0.5mm!!!! 4mm!



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

Implant nerve injury risk factors



M3M surgery related nerve injury risk factors

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



Lingual nerve injury risk in M3M surgery

Mitigated by surgical approach

Avoid going 
anywhere 
near the 

lingual nerve 
or lingual 

plate! B using 
buccal 

approach

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.



Inferior alveolar nerve injury risk in M3M 
surgery

Proximity of M3M root to 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.

10 x
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Predicting outcome of Trigeminal PTNP

General sensory nerve injury recovery predictors
Degree and site of nerve damage
Delay in presentation
Age of patient
Medical factors?
Social factors?
Psychological factors?



Predictors for 
chronic post 
surgical pain 
(CPSP) Post 
Traumatic 
neuropathic pain 
(PTNP)
Patient

c





Predictive factors for chronic post-surgical pain/Nepain

Performing preoperative screening for patient-specific factors such as the following prior to surgery may also help predict the risk of post-

surgical neuropathy:

• Genetics: Haplotype for catechol-O-methyltransferase

• Preceding pain: Intensity and chronicity 

• Psychosocial factors: Anxiety, depression, fear avoidance, self-efficacy, work, physical levels of activity, somatization, anxiety, 

catastrophizing

• Younger age: Increased risk of neuropathic pain following breast surgery in herniorrhaphy/ breast surgery

• Older age: Increased risk of neuropathic pain following other surgery

• Female sex: Increased risk of neuropathic pain

Preoperative medication may play a role in minimising the development of post traumatic neuropathic pain, but the evidence is limited. In a 

systematic review of prevention and management of chronic postsurgical (neuropathic) pain, the authors found that while some studies have 

shown benefit of perioperative pregabalin in reduction of chronic pain development at 6 and 12 months others have demonstrated no difference. 

Martinez et al’s more recent systematic review, identified no difference in the development of chronic postsurgical pain when comparing 

treatment with pregabalin or a placebo. Gabapentinoids, may however have an impact on reducing the development of chronic postsurgical 

(neuropathic) pain however, more comprehensive studies are required.

Surgical risk factors may be potentially modifiable. They include the duration and extent of surgical procedure and technique (eg, tension due to 

retraction of tissues) and level of reported perioperative pain intensity. Modifications to account for these risk factors may include:

• Multimodal management of severe acute postsurgical pain

• Minimal access surgery

• Intraoperative use of local anaesthesia when patient is undergoing general anesthetic

Thapa P, Euasobhon P. Chronic postsurgical pain: current evidence for prevention and management. Korean J Pain. 2018;31(3):155–73. 

Mishriky BM, Waldron NH, Habib AS. Impact of pregabalin on acute and persistent postoperative pain: a systematic review and meta-analysis. Br J Anaesth. 2015;114(1):10–

31. 32.Martinez V, Pichard X, Fletcher D. Perioperative pregabalin administration does not prevent chronic postoperative pain: systematic review with a metaanalysis of 

randomized trials. Pain. 2017;158(5): 775–83



Patient factors predictive for chronic post surgical pain (CPSP)

Patient

Surgery

Injury 

Patient factors
Age > 50 yrs most surgery
<40 yrs breast surgery and 
herniorraphy
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

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

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.
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



Denk F, McMahon SB Neurobiological 

basis for pain vulnerability: why me? 

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

Risk factors for pain chronicity
Determinants for onset and maintenance of chronic pain
Biopsychosocial



Social factors
Support
Culture
Education level
Income
Prior significant life 
events
Culture
Ethnicity
Religion
Beliefs

Demographic
Age
Gender
Ethnicity

Genetic Profile
Genome
Ehlers Danlos
Epigenetics

Physiological
Factors
Microbiome?
Endogenous pain 
modulation?
Autonomic tone
Neural plasticity
Gray / white matter 
degeneration
Connectivity
Neuropathy

Psychological 
factors
Anxiety 
Depression 
Neuroticism
Catastrophising
Introversion
Hypervigilance 
Narcissism

Medical 
Co-morbidities
CWP /FM
Sleep disorders
Smoking
Drug dependency
Vitamin C and D def
Malnutrition
DM, Hypothyroid, 
Autoimmune 
disorders
Medication overuse

Patient predictive factors for chronic pain



Psychosocial factors CPSP
Studies examining the influence of psychological factors on chronic post-
surgical pain are few, with contradictory results. 
Kock has suggested that chronic post-surgical pain can be caused by;
• Hypervigilant state
• Fear of surgery
• Anxiety
• Psychological vulnerability, specifically pain-related fear and coping 

skills-
• Personality disorders  These might reflect psychosocial 

vulnerabilities in coping skills that are antecedents to chronic pain.
• Depression and neuroticism might lead to higher incidences of 

chronic pain after surgery.

The psychological factors that seem to be the risk factors for acute pain 
do not show the same association with chronic post-surgical pain. 
Cognitive factors such as fear of pain seem to play a greater role than 
factors such as pain intensity. Given this observation, it appears that 
psychosocial factors are important in chronic post-surgical pain. As it is 
known that limbic regions of the brain can influence the RVM, a region 
that has descending projections to modulate activity of the dorsal horn 
involved in the maintenance of nerve injury-induced pain 
predominantly via a 5-HT3 mechanism



Predictive persistent pain child 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.



Risk factors for neuropathic pain- Genetics



Predictors for 
chronic post 
surgical pain 
(CPSP) Post 
Traumatic 
neuropathic pain 
(PTNP)
surgical

c



Patient and Surgical factors predictive for chronic post surgical pain 
(CPSP)

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
Site
Type of surgery
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



Kehlet H et al, 2006 Lancet

CPSP Anatomical risk 
(No identifiable neuropathic area in 69% of cases)

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

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.



Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain: risk factors and prevention. 
Lancet. 2006 May 13;367(9522):1618-25. doi: 10.1016/S0140-6736(06)68700-X. 
PMID: 16698416.

CPSP Anatomical risk (No identifiable neuropathic area in 69% of 
cases)

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 low CPSP/ PTNP related to dentistry likely 

due to the use of Local Anesthesia

(1.6-5% after endodontics)

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.



Sensory Loss
N = 420 (43,03%)

Mechanical 
Hyperalgesia

N = 309 (31,66%)

Thermal 
Hyperalgesia

N = 247 (25,31%)

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.

Clustering of Sensory Profiles Trigeminal PTNP (N = 976)
Mechanical and thermal hyperaesthesia less likely to recover?



Predicting resolution of Trigeminal Post Traumatic Neuropathy
LA> M3M> Endo Implant & non M3M extraction
Lingual nerve > Inferior alveolar and maxillary nerve
Hypoaesthesia> hyperaesthesia

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



Opportunities for further evaluation; Psychological vulnerability/ Poor 
endogenous pain modulation/ Autonomic tone/ Compromised healing?



Culture, Religion, Beliefs, Previous 
significant life events

Demographics
Age, gender, ethnicity, social, education

Lifestyle
Diet, exercise, smoking, alcohol, caffiene

Comorbid pain conditions

Endogenous pain (CPM offset)
HRV

Medicine sensitivity

Endotyping the patient

Psychological 
Mood disorders, personality disorders

Correct treatment planning involves……..

Sleep disorders

Microbiome



Factors that may predict and potentiate and influence the 
outcome for treatment for Chronic neuropathic pain

Social factors
Support
Culture
Education level
Income
Prior significant life 
events
Culture
Ethnicity
Religion
Beliefs

Clinical phenotype
Age
Gender
Ethnicity

Genetic Profile
Genome
Epigenetics

Physiological
Factors
Microbiome
Endogenous pain 
modulation
Neural plasticity
Gray / white matter 
degeneration
Connectivity
Neuropathy

Psychological 
factors
Anxiety 
Depression 
Neuroticism
Catastrophising
Introversion
Hypervigilance 
Narcissism

Medical 
Co-morbidities
CWP /FM
Sleep disorders
Smoking
Drug dependency
Vitamin C and D def
Malnutrition
DM, Hypothyroid, 
Autoimmune 
disorders
Medication overuse



Managing the neuropathic pain patient is more than just drugs………



Multidisciplinary management

Regardless of location of injury, NP is diagnosed based on common neurologic signs 

and symptoms that are revealed by history taking and on physical examination. 

NP is best treated with a combination of multiple therapeutic 

approaches, which starts with patient education, and the 

treatments include conservative, complementary, medical, 

interventional, and surgical treatment modalities. 

Goals of treatment include improvement in pain control and in coping skills 

as well as restoration of functional status. Early identification of realistic 

treatment expectations is the key to building a successful relationship with a 

patient suffering from NP. 

In most instances when treating chronic NP, the approach to pain management begins with conservative 

therapies and advances to more interventional ones only when earlier modalities do not meet goals of pain 

relief and improved function, because risks increase with the invasiveness of the therapies. Most patients 

with NP benefit most from an individualized, multimodal approach that emphasizes both pain and function.



Summary Background—Neuropathic pain is difficult to 
treat. New treatments, clinical trials and standards of 
quality for assessing evidence justify an update of 
evidence-based recommendations for its pharmacological 
treatment.
• a strong GRADE recommendation for use and 

proposal as first line for TCAs, SNRIs, pregabalin, 
gabapentin and gabapentin ER/enacarbil in 
neuropathic pain : 

• NNTs were 3·6 (95 % CI 3·0–4·4) for tricyclic antidepressants (TCAs), 
6·4 (95 % CI 5·2–8·4) 

• for serotonin- noradrenaline reuptake inbibitor (SNRI) 
antidepressants duloxetine and venlafaxine, 7·7 (95 % CI 6·5–9·4) 

• for pregabalin and 6·3 (95 % CI 5·0–8·3) 
• for gabapentin. NNTs were higher for gabapentin ER/enacarbi
• For capsaicin high concentration patches, 

• a weak recommendation for use and proposal as 
second line for lidocaine patches, capsaicin patches 
and tramadol,

• opioids 

• Final quality of evidence was lower for lidocaine patches and BTX-A. 
Tolerability/safety and values/preferences were high for lidocaine patches and lower 
for opioids and TCAs. 
Finnerup et al. Lancet Neurol. Author manuscript; available in PMC 2016 February 01.



Go to drugs
Nortriptyline (TCA) (10-40mgs nocte)
Lyrica Pregabalin (25mgs nocte / BD)



Side effects and compliance
only 11% of PTNP patients continue with medication



Botoxin A

Grade B for TN but low evidence for PTNP

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.



Conventional treatments



What patient or pain phenotypes that predict outcome of treatment?

Counselling
Medication
Surgery 



What patient phenotype predict outcome of treatment?
Genetic predictors for outcome NePain

A recent study investigated the association of 
COMT, OPRM1, ABCB1, CYP2C19, and CYP2D6 
variants with the response to treatment of 
neuropathic pain with nortriptyline and morphine 
in 25 Caucasian patients. 

Among 34 variants in these genes, they 
discovered a significant association (P 5 4.89 3 
1025 ) between the carriers of C allele of 
rs1045642 in ABCB1 and pain relief from 
combination therapy (nortriptyline and 
morphine) after Bonferroni correction for multiple 
testing, but no significant association with 
treatment response to either nortriptyline or 
morphine alone. 



Early medication for PTNP
• NSAIDs
• Vitamin B complex
• Steroids Step down 5 days 50-10mg 

orally (check medical history)

What patient phenotype predicts outcome of Duloxetine in DM Ne Pain?

Duloxetine improved 
CPM in diabetic painful 
neuropathy
And
CPM predicts efficacy 
of Duloxetine

CPM



Early medication for PTNP
• NSAIDs
• Vitamin B complex
• Steroids Step down 5 days 50-10mg 

orally (check medical history)

What patient phenotype predicts outcome of Duloxetine in Migraine?

CPM tonic 
heat pain and 
pain 
sensitivity

•. 2019 Sep;35(9):753-765.

doi: 10.1097/AJP.0000000000000739.
Individualization of Migraine Prevention: A Randomized Controlled Trial of Psychophysical-based Prediction of Duloxetine Efficacy

Lee B Kisler
1

,Irit Weissman-Fogel 2
,Robert C Coghill 3

,Elliot Sprecher 4
,David 

Yarnitsky 1 4
,Yelena Granovsky 1 4

Affiliations

•PMID: 31241488

•DOI: 10.1097/AJP.0000000000000739

Abstract
Objective: Finding an effective preventive agent for the individual migraineur is often long and frustrating. An individual-

In the duloxetine group, 
efficacy of Duloxetine was 
predicted by higher 
pretreatment pain ratings 
for tonic heat pain 
(P=0.012); greater pain 
sensitivity at baseline 
predicted greater percent of 
migraine improvement in 
duloxetine (r=0.47; P=0.013),

https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Kisler+LB&cauthor_id=31241488
https://pubmed.ncbi.nlm.nih.gov/31241488/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Weissman-Fogel+I&cauthor_id=31241488
https://pubmed.ncbi.nlm.nih.gov/31241488/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Coghill+RC&cauthor_id=31241488
https://pubmed.ncbi.nlm.nih.gov/31241488/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Sprecher+E&cauthor_id=31241488
https://pubmed.ncbi.nlm.nih.gov/31241488/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Yarnitsky+D&cauthor_id=31241488
https://pubmed.ncbi.nlm.nih.gov/31241488/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/31241488/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Granovsky+Y&cauthor_id=31241488
https://pubmed.ncbi.nlm.nih.gov/31241488/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/31241488/#affiliation-4
https://doi.org/10.1097/ajp.0000000000000739


Mood 
disorders +

Marchettini P, Wilhelm S, Petto H, Tesfaye S, Tölle T, Bouhassira D, Freynhagen R, Cruccu G, Lledó A, Choy E, Kosek E, Micó JA, Späth M, 
Skljarevski V, Lenox-Smith A, Perrot S. Are there different predictors of analgesic response between antidepressants and anticonvulsants in
painful diabetic neuropathy? Eur J Pain. 2016 Mar;20(3):472-82. doi: 10.1002/ejp.763. Epub 2015 Aug 27. PMID: 26311228

Predictors of analgesic response in 
Patients with DM NePain
A total of 804 patients with DM NePain
A significant interaction with treatment was 
observed in the mood symptom subgroups with a 
larger pain reduction in duloxetine-treated 
patients having no mood symptoms (HADS score 
<11; -2.33 (duloxetine); -1.52 (pregabalin); p = 
0.024]). 

No significant interactions between treatment for 
subgroups by 
age (<65 or ≥65 years), gender, baseline pain 
severity (BPI-MSF), diabetic neuropathy duration 
(≤2 or >2 years), baseline haemoglobin A1c 
(HbA1c) (<8% or ≥8%), presence of comorbidities 
and concomitant medication use.
Duloxetine treatment appeared to be particularly 
beneficial in DPNP patients having no mood 
symptoms.

Duloxetine
Less effective

What patient psychological phenotype predicts outcome of Duloxetine in DM Ne Pain?



Clustering Neuropathic pain presentation
Optimising therapeutic outcome of BtX therapy

Pin point pain 
(paraesthesia 

responsive to BtX)

Deep pain 
responsive to BtX

Elicted pain non 
repsonsive to BtX

What Nepain phenotype predicts outcome of Btx?



Treatment with Duloxetine and or Pregabalin / BPINPSI severe pain
NPSI Mild pain

NPSI moderate 
pain

Pain improved in all clusters during combination/high-dose 
therapy. 
Patients with severe pain, the treatment effect showed a 
trend in favour of high-dose monotherapy 
Whereas combination therapy appeared to be more beneficial 
in patients with moderate and mild pain (not significant).

Clustering DM Neuropathic pain presentation
Optimising therapeutic outcome of medication

What Nepain phenotype predicts outcome of Duloxetine?



Early medication for PTNP
• NSAIDs
• Vitamin B complex
• Steroids Step down 5 days 50-10mg 

orally (check medical history)

What patient phenotype predicts outcome of surgery?

Younger patients (P = .041) and patients 
without dysesthesia (P = .019) were 
more likely to achieve functional sensory 
recovery (FSR).
Higher proportion of early repair group 
achieved FSR, although not statistically 
significant (P = .068).

Younger age



Key messages…

Post traumatic neuropathic pain is the most common orofacial neuropathic pain.

Surgical and anatomical risk factors can be mitigated to prevent PTNP and are reported to predict outcome of 
nerve injury for Trigeminal PTNP

Patient risk factors for PTNP predominantly include age, psychological (mood disorders, personality disorders, 
hypervigilance, catastrophising, fear of surgery, fear of pain), Understanding these risk factors will assist 
patient deselection for certain procedures.

However, these factors have not been fully evaluated in trigeminal PTNP yet or for predicting recovery or 
outcome of PTNP.

Emerging evidence may facilitate ‘tailored’ management with improved predictable outcomes

Refer to resources at Trigeminalnerve.org.uk



Thank you

http://www.orofacialpain.org.uk

Tara.renton@kcl.ac.uk


