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Learning Objectives

ÅHighlight current hypotheses around mechanisms and aetiologyof 
Neuropathic pain

ÅTo provide up to date diagnostic criteria for neuropathic pain 
conditions in the trigeminal system

ÅTo provide up to date assessment and management strategies to 
assist in assessment of neuropathic orofacial pain conditions with 
specific focus on PTPN and TN
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Why is Trigeminal pain unique?

ÅPrimordial brain - survival instincts

ÅConstant unavoidable activity

ÅC2,3 and vagal interaction (autonomic input)

ÅUnderpins daily pleasure in health
ÅEating
ÅDrinking
ÅSpeaking
ÅSmiling
ÅSexual interaction

ÅBilateral cortical representation of pain

ÅThus any threat or actual harm to the Vth nerve 
region comprises a massive threat to your very 
existence

All patients are physiologically wired to run 
from the dentist!

The dermatomal distribution of C2 
and C3 (Adapted from FoesterO. The 
dermatomes in man [Schorstein
Lecture, London, 1932]. Brain 
1933;56:I-39.)



Definitions Neuropathic pain
Dentine

sensitivity

Pulpitis 

reversible 

+irreversible

Periapical

periodontitis

Trigeminal 

neuropathic pain 
PTN, CPSP, 2y TN, 

BMS, PDAP/ PHN

Fibromyalgia

PIFP

TMD 

arthromyalgia

?

J ClinInvest. 2010 Nov 1; 120(11): 3742ς3744. What is this thing called pain? Clifford J. Woolf

Healthy acute pain

Nociceptive 
healthy feeling pain ópainô

Inflammatory pain 
healthy short lived after insult

Chronic pain =
disease of neuromatrix

Neuropathic pain
Associated with nerve lesion

Dysfunctional or centralised  pain
Unknown cause

Nociplasticpain

Neuropathic pain

Nociceptive pain



Definition of neuropathic pain
Incidence

ÅNP is estimated to afflict as much as 7%ς8% of the general 
population in Europe.[

ÅAn American study showed that 1/3 of patients affected by 
malignancies suffered from NP or a mix of NP and nociceptive 
pain.

Å The Canadian Pain Society developed treatment guidelines of 
CPNP and estimated a 2%ς3% prevalence.

ÅBuonoM et alPostherpetic neuralgia, diabetic neuropathy, and 
trigeminal neuralgia ςChronic peripheral neuropathic pain in 
58,480 rural Italian primary care patients. J Family Med Prim 
Care. 2017 Jan-Mar; 6(1): 110ς114

ÅGMP applied DN4 questionnaire to 58,480 rural Italian primary 
care patients

Å 0.82%, mean age 69 years
Å Diabetes (n = 179)
Å herpes zoster (n = 142)
Å trigeminal neuralgia (n = 41)
Å trauma (n= 27), 
Å nerve entrapment (n = 27)
Å systemic diseases (n = 11), and unknown causes (n = 21) were the 

etiological determinants of CPNP in our study

Neuropathicpain (NP) is a pain causedby damageor
diseaseaffectingthe somatosensorysystem.

Peripheralnervoussystemdisordersinclude diseasesof
the spinalnerveroots,dorsalroot ganglia,andperipheral
nerves.

Classicalexamples include diabetic polyneuropathies,
postherpetic neuralgia, and trigeminal neuralgia. Post
traumatic neuropathy

Disordersof the CNSspinal cord can lead to άŎŜƴǘǊŀƭ
ǇŀƛƴΣέsuch as that encountered in multiple sclerosis,
after a stroke, and in spondylotic and posttraumatic
myelopathy.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5629873/


Definitions ςdo not confuse nomenclature

ÅNeuropathic pain (IASP)
Pain caused by a lesion or disease of the 
somatosensory nervous system.

ÅNeuropathy (IASP)
A disturbance of function or 
pathological change in a nerve: in one 
nerve, mononeuropathy; in several 
nerves, mononeuropathymultiplex; if 
diffuse and bilateral, polyneuropathy.

ÅNote: Neuritis (q.v.) is a special case of 
neuropathy and is now reserved for 
inflammatory processes affecting 
nerves.
Åsensory (touch, heat, pain)

Åmotor (movement)

ICD 2016 Disorders of trigeminal nerveG50- >

ÅIncludesdisorders of 5th cranial nerve

ÅClinical Information A disorder characterized by 
involvement of the trigeminal nerve (fifth cranial nerve).

ÅA non-neoplastic or neoplastic disorder affecting the 
trigeminal nerve (fifth cranial nerve).

ÅDiseases 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, infratentorialneoplasms, and trigeminal 
neuralgia

www.orofacialpain.org.uk



Mechanistic Pain groups
Autonomic

Neurovascular

Primary & Secondary 
Headaches

Trigeminal Autonomic 
Cephalalgias(TACs)

Giant cell arteritis

Secondary Identified 
cause Neuropathic

V (TN),IX, VII classic 
neuralgias-TN classical

PHN

PTNP (CPSP) PDAP II 
metabolic, infection, MS, 

neoplasia, vascular  
autoimmune)

Primary Unidentified 
cause Neuropathic

Neuropathic dental 
pain (PDAP 1)

TN non classical

Burning Mouth (?)

TMDs

Arthritides

Dysfunctional

Arthromyalgia

Referred pain

CANCER 

Cardiac 

Cervical 

Lung

Dysfunctional 
pain

Associated 
multiple pain 

conditions FM, 
IBS, TH, LBP

Acute pain

Dental surgery, 
infection, trauma

Sinusitis, 
Sialadenitis,



Prevalence of OFP diagnoses
Common things happen commonly

Å Toothache 
Å The 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, CroucherR, MarcenesW Prevalence 
estimates and associated factors for dental pain: a review. Oral Health PrevDent.2003;1(3):209-20

ÅMigraines
Å 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, LoderE. 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. Epub2013 Mar 7.

Å Tension type headache
Å Episodic TTH,occurringon fewer than 15 days per month, is reported by more than 70% of some populations. 

http://www.who.int/mediacentre/factsheets/fs277/en/

ÅPain from TMD 
Å Males / Females  6.7% / 12.4% Johansson et al2002

ÅChronic post surgical V pain
Å 0.01-20% of patients undergoing third molar surgery

ÅBurning Mouth
Å ages 20 and 69 years. Fifty-three individuals (3.7%), 11 men (1.6%) and 42 women (5.5%) BergdahlM BergdahlJ

Burning mouth syndrome: prevalence and associated factors. J Oral PatholMed. 1999 Sep;28(8):350-4.

Å Trigeminal neuralgia
Å TN in the general population might be between 0.01% 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_Neur
algia.pdf



Trigeminal Neuralgia 

IASP defines trigeminal neuralgia  as

˨ À ĚĥÓÓÙĀˋ ĥĚĥÀúúĴ ĥĀíúÀġÙĖÀúˋ ĚÙıÙĖÙˋ ÌĖíÙæˋ ĚġÀÌÌíĀçˋ ĖÙÎĥĖĖÙĀġ ēÀíĀ íĀ ġëÙ ÓíĚġĖíÌĥġíĆĀ Ćæ
ĆĀÙ ĆĖ ÿĆĖÙ ÌĖÀĀÎëÙĚ Ćæ ġëÙ æíæġë ÎĖÀĀíÀú ĀÙĖıÙ˩ː

TN in the general population might be between 0.01% 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 

ÅDoes it meet the White and Sweet criteria: 2

ÅThe pain is paroxysmal.
ÅThe pain is confined to the trigeminal distribution.
ÅThe pain is unilateral.
ÅThe bedside clinical sensory examination is normal.
ÅThe pain may be provoked by light touch to the face (trigger zones)

http://www.iasp-
pain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/20132014OrofacialPain/FactSheets/Trigeminal_Neuralgia.pdf



ICOP Definitions and Diagnostic Criteria

Orofacial pain attributed to lesion or disease of the cranial 
nerves LeneBaad-Hansen, Denmark (chairman); Eli Eliav, USA;

4.1 Pain attributed to lesion or disease of the trigeminal nerve
4.1.1 Trigeminal neuralgia
Previously used term: Tic douloureux.
Description: A disorder characterized by recurrent unilateral 
brief electric shock-like pains, abrupt in onset and termination, 
limited to the distribution of one or more divisions of the 
trigeminal nerve and triggered by innocuous stimuli. It may 
develop without apparent cause or be a result of another 
disorder. Additionally, there may or may not be concomitant 
Ŏƻƴǘƛƴǳƻǳǎ Ǉŀƛƴ ƻŦ ƳƻŘŜǊŀǘŜ ƛƴǘŜƴǎƛǘȅ ǿƛǘƘƛƴ ǘƘŜ ŀũŜŎǘŜŘ 
division(s).
Diagnostic criteria:
A. Recurrent paroxysms of unilateral facial pain in the 
distribution(s) of one or more divisions of the trigeminal nerve, 
ǿƛǘƘ ƴƻ ǊŀŘƛŀǘƛƻƴ ōŜȅƻƴŘΣм ŀƴŘ ŦǳƭŬƭƭƛƴƎ ŎǊƛǘŜǊƛŀ . ŀƴŘ /
B. The pain has all the following characteristics: 1. lasting from 
a fraction of a second to 2 minutes2 2. severe intensity3 3. 
electric shock-like, shooting, stabbing or sharp in quality C. 
tǊŜŎƛǇƛǘŀǘŜŘ ōȅ ƛƴƴƻŎǳƻǳǎ ǎǘƛƳǳƭƛ ǿƛǘƘƛƴ ǘƘŜ ŀũŜŎǘŜŘ ǘǊƛƎŜƳƛƴŀƭ 
distribution4 D. Not better accounted for by another ICOP or 
ICHD-3 diagnosis.



ICOP classification

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. wŜŎǳǊǊŜƴǘ ǇŀǊƻȄȅǎƳǎ ƻŦ ǳƴƛƭŀǘŜǊŀƭ Ǉŀƛƴ ŦǳƭŬƭƭƛƴƎ 
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.

4.1.1.1.1 Classical trigeminal neuralgia, purely paroxysmal
Description: Classical trigeminal neuralgia without persistent 
background pain.

4.1.1.1.2 Classical trigeminal neuralgia with concomitant 
continuous pain
Previously used terms: Atypical trigeminal neuralgia; trigeminal 
neuralgia type 2.



Types of TN

4.1.1.2 Secondary trigeminal neuralgia
Description: Trigeminal neuralgia caused by an underlying 
disease. Clinical examination shows sensory changes in a 
substantial percentage of these patients.

4.1.1.2.1 Trigeminal neuralgia attributed to multiple 
sclerosis
Description: Trigeminal neuralgia caused by a multiple 
sclerosis (MS) plaque or plaques in the pons or trigeminal 
root entry zone, and associated with other symptoms 
ŀƴŘκƻǊ ŎƭƛƴƛŎŀƭ ƻǊ ƭŀōƻǊŀǘƻǊȅ ŬƴŘƛƴƎǎ ƻŦ a{
4.1.1.2.2 Trigeminal neuralgia attributed to space-
occupying lesion
Description: Trigeminal neuralgia caused by contact 
ōŜǘǿŜŜƴ ǘƘŜ ŀũŜŎǘŜŘ ǘǊƛƎŜƳƛƴŀƭ ƴŜǊǾŜ ŀƴŘ ŀ ǎǇŀŎŜ-
occupying lesion
4.1.1.2.3 Trigeminal neuralgia attributed to other cause
Description: Trigeminal neuralgia caused by an underlying 
disease other than those described above.

4.1.1.3 Idiopathic trigeminal neuralgia
Description: Trigeminal neuralgia with neither 
ŜƭŜŎǘǊƻǇƘȅǎƛƻƭƻƎƛŎŀƭ ǘŜǎǘǎ ƴƻǊ awL ǎƘƻǿƛƴƎ ǎƛƎƴƛŬŎŀƴǘ 
abnormalities

4.1.1.3.1 Idiopathic trigeminal neuralgia, purely 
paroxysmal
Diagnostic criteria: A. Recurrent paroxysms of unilateral 
ŦŀŎƛŀƭ Ǉŀƛƴ ŦǳƭŬƭƭƛƴƎ ŎǊƛǘŜǊƛŀ ŦƻǊ пΦмΦмΦо LŘƛƻǇŀǘƘƛŎ 
trigeminal neuralgia B. Pain-free between attacks in the 
ŀũŜŎǘŜŘ ǘǊƛƎŜƳƛƴŀƭ ŘƛǎǘǊƛōǳǘƛƻƴΦ

4.1.1.3.2 Idiopathic trigeminal neuralgia with 
concomitant continuous pain



Trigeminal neuropathic pain NOT TN (ICOP)

4.1.2.1 Trigeminal neuropathic pain attributed to herpes zoster

Å5ŜǎŎǊƛǇǘƛƻƴΥ ¦ƴƛƭŀǘŜǊŀƭ ŦŀŎƛŀƭ Ǉŀƛƴ ƻŦ ƭŜǎǎ ǘƘŀƴ о ƳƻƴǘƘǎΩ 
duration in the distribution of one or more branches of the 
trigeminal nerve, caused by, and associated with other 
symptoms and/or clinical signs of, acute herpes zoster.

ÅDiagnostic criteria:

ÅA. Unilateral facial pain in the distribution(s) of a trigeminal 
nerve branch or branches, lasting <3 months B. One or more 
of the following: 1. herpetic eruption has occurred in the 
same trigeminal distribution (as the pain) 2. Varicella-zoster 
ǾƛǊǳǎ ό±½±ύ Ƙŀǎ ōŜŜƴ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ ŎŜǊŜōǊƻǎǇƛƴŀƭ ƅǳƛŘ ό/{Cύ 
by polymerase chain reaction (PCR) 3. direct 
ƛƳƳǳƴƻƅǳƻǊŜǎŎŜƴŎŜ ŀǎǎŀȅ ŦƻǊ ±½± ŀƴǘƛƎŜƴ ƻǊ t/w ŀǎǎŀȅ ŦƻǊ 
VZV DNA is positive in cells obtained from the base of lesions 
C. Not better accounted for by another ICOP or ICHD-3 
diagnosis

4.1.2.2 Trigeminal postherpetic neuralgia

Previously used term: Postherpetic trigeminal neuropathy

4.1.2.3 Post-traumatic trigeminal neuropathic pain

Å Previously used terms: Anaesthesia dolorosa; painful post-traumatic 
trigeminal neuropathy.

Å 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.

Å Diagnostic criteria:

Å A. Pain, in a neuroanatomically plausible area within the distribution(s) 
of one or both trigeminal nerve(s), persisting or recurring for >3 months 
ŀƴŘ ŦǳƭŬƭƭƛƴƎ ŎǊƛǘŜǊƛŀ / ŀƴŘ 5 .Φ .ƻǘƘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ мΦ ƘƛǎǘƻǊȅ ƻŦ ŀ 
mechanical, thermal, radiation or chemical injury to the peripheral 
ǘǊƛƎŜƳƛƴŀƭ ƴŜǊǾŜόǎύ нΦ ŘƛŀƎƴƻǎǘƛŎ ǘŜǎǘ ŎƻƴŬǊƳŀǘƛƻƴм ƻŦ ŀ ƭŜǎƛƻƴ ƻŦ ǘƘŜ 
peripheral trigeminal nerve(s) explaining the pain2 C. Onset within 6 
months after the injury3 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.

Å 4.1.2.3.1 Probable post-traumatic trigeminal neuropathic pain

Å5ƛŀƎƴƻǎǘƛŎ ŎǊƛǘŜǊƛƻƴΥ !Φ tŀƛƴ ŦǳƭŬƭƭƛƴƎ ŀƭƭ ōǳǘ ŎǊƛǘŜǊƛƻƴ .н ŦƻǊ пΦмΦнΦо 
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 



IXthCranial Nerve

Å4.2 Pain attributed to lesion or disease 
of the glossopharyngeal nerve 4.2.1 
Glossopharyngeal neuralgia

Å4.2.1.1 Glossopharyngeal neuralgia

ÅDiagnostic criteria:

ÅA. Recurrent paroxysms of unilateral 
Ǉŀƛƴ ŦǳƭŬƭƭƛƴƎ ŎǊƛǘŜǊƛŀ ŦƻǊ

Å4.2.1.2 Secondary glossopharyngeal 
neuralgia

Å4.2.2.1 Glossopharyngeal neuropathic 
pain attributed to a known cause

Å4.2.2.2 Idiopathic glossopharyngeal 
neuropathic pain



ICHD3 diagnostic criteria for TN (ICHD3 and ICOP) 

17

ÅClassical TN
Å{ǘŀƴŘŀǊŘ ŜƭƛŎƛǘŜŘ hb[¸ Ǉŀƛƴ ƛƴ ±έ ŀƴŘ ±нΣ ǳƴƛƭŀǘŜǊŀƭ ƛƴ ǇŀǘƛŜƴǘǎ ƻǾŜǊ сл ȅŜŀǊǎ ǿƛǘƘ 

Neurovascular conflict
ÅAbove with back ground pain and NVC conflict

ÅSecondary TN
MS, SOL or other cause
bilateral, neuropathy, younger age

ÅIdiopathic TN
ÅNot secondary
ÅNo NVC



Trigeminal Neuralgia
ÅMost common pain syndrome referable to a cranial nerve.1

ÅMost common in adults > 50 y/o, women slightly more than men2

ÅClassically, pain is described as an electric shockςlike, stabbing, unilateral pain with abrupt onset and 
termination in distribution of trigeminal nerve ςusually V2/3.2,3

ÅIntervals between attacks are pain free
ÅMinimal or no sensory loss in the region of pain 

ÅPrecipitation from trigger areas or by certain daily activities, such as eating, talking, washing the face, 
or cleaning the teeth3

ÅDiagnosis is typically made by the history

ÅImaging is often pursued to r/o other causes of facial pain &/or to evaluate for MS, vascular 
compression of the trigeminal nerve etc.

ÅTypically, 80% of patients respond to medical therapy3

Å1st line therapy is carbamazepine2,3,5



TN Investigations

ÅMRI ςpatients under 40 years to exclude
Åmultiple sclerosis 

Åassess if micro vascular compression

ÅSpace occupying lesions (Devor2010)

ÅCT  - tumours of posterior fossa

ÅHaematological tests

ÅBiochemical tests

ÅNeurological ςsensory testing and hearing



MRI scan 

Diagnosis and 
differential diagnosis 
of trigeminal 
neuralgia

Zakrzewska JM. 

Clin.J.Pain 2002;18:14 - 21

15-88% MRI+ superior cerebellar 

artery vascular compromise+ve

results 

25-49% people with NO TN have 

MRI +ve signs!!!!! (Kakizawa et al 

2008,Adamczyk et al 2007)



Trigeminal Neuralgia
ÅSignificant clinical challenge because the symptoms of PTN respond poorly, if at all, to AED or 

surgical therapies commonly used in TN.1,2

ÅNeurolytic treatment may actually worsen pain in this subgroup

ÅMore often associated with young, middle aged women and feelings of depression

ÅMotor cortex stimulation for trigeminal neuralgia seems promising ς70% success rate compared to 
50% for central pain5

ÅMay target trigeminal nerve at various sites with nerve blocks if unresponsive to medical therapy
ÅSuperficial V1/V2, gasserianganglion

ÅIf responsive to local anesthetic block, may pursue trigeminal neurolysis
ÅMost common target is the gasserianganglion via the foramen ovale1

ÅStudies have all used patients w/classic trigeminal neuralgia
ÅLess premorbid depression/anxiety, more satisfied w/outcome, fewer side effect complaints, more willing to 

repeat procedure1

ÅStudy by Taha and Tewin 1996 evaluated RF rhizotomy w/curved electrode, RF rhizotomy, glycerol 
rhizotomy, balloon compression, and posterior fossa exploration (microvascular decompression, partial 
trigeminal rhizotomy)4

ÅShowed initial pain relief to be 91-98% with success of procedure in 85-98% and pain recurrence in 15-54%
Å Glycerol rhizotomy had lowest initial pain relief, lowest procedure success and highest pain recurrence

ÅComplications of trigeminal neurolysis can be devastating and include anesthesia dolorosa, loss of corneal 
sensation, keratitis, dysesthesia1



trigeminal 

neuralgia Type 1 

or 3 classic 

(+NVC or  

idiopathic)

Rare

Spontaneo

us onset

Older 

patients

Trigeminal region

Unilateral can be 

bilateral

Intraoral or 

extraoral

Elicited pain

Allodynia

Each episode of 

pain lasts for 

seconds to 

minutes; 

refractory periods, 

and long periods 

of no pain

+/- spontaneous 

pain

No neuropathic 

area

(May be 

neuropathy in 

Type 2 TN)

Light touch 

provoked (e.g., 

eating, washing, 

talking) 

Discrete trigger 

zones 

PTNP

History of 

surgery or 

trauma

Onset 

related to 

trauma

5% after 

endo

0,2-2% 

after M3M 

surgery

Younger 

patients

Trigeminal region, 

unilateral

Dermatome where 

treatment took 

place

Intraoral or 

extraoral

Elicited pain 

Allodynia to 

mechanical and 

thermal stimuli

+/- hyperalgesia

+/- hyperpathia

+/- spontaneous 

pain

No refractory 

period

Identifiable 

neuropathic area

Areas of 

allodynia, light 

touch, function, 

cold and warm 

changes

Sensory loss, 

subjective-

objective, 

progressive, 

vasodilation and 

swelling may occur 

Adapted from Essentials of physical medicine and rehabilitation: musculoskeletal disorders, pain, and rehabilitation/ [edited by] Walter R. Frontera, Julie K. Silver, Thomas D. Rizzo Jr.τ2nd 
ed. Chapter 90.



Post Traumatic Neuropathic Pain (PTNP)

ÅDiagnostic criteria:

ÅA. Pain, in a neuroanatomically plausible area within the distribution(s) of one or both 
trigeminal nerve(s), persisting or recurring for >3 months and ful ýlling criteria C and D 

ÅB. Both of the following: 
Å1. history of a mechanical, thermal, radiation or chemical injury to the peripheral trigeminal nerve(s) 
Å2. diagnostic test conýrmation1 of a lesion of the peripheral trigeminal nerve(s) explaining the pain2 

ÅC. Onset within 6 months after the injury3 

ÅD. Associated with somatosensory symptoms and/or signs4 in the same 
neuroanatomically plausible distribution 

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

Å4.1.2.3.1 Probable post- traumatic trigeminal neuropathic pain

ÅDiagnostic criterion: A. Pain fulýlling all but criterion B2 for 4.1.2.3 Posttraumatic 
trigeminal neuropathic pain .



Diagnostic criteria PTNP ²ƘŀǘΩǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜΚ
Condition 

Painful Post 

Traumatic 

Trigeminal 

Neuropathy

PPTTN

PTN

ICOP PTNP

Classification

ICHD-3 Beta-2016  Part 3 (13.1.2.3)

Description:

Unilateral facial or oral pain following 

trauma to the trigeminal nerve, with other 

symptoms and/or clinical signs of trigeminal 

nerve dysfunction.

Diagnostic criteria:

A. Unilateral facial and/or oral pain fulfilling criterion C

B. History of an identifiable traumatic event1 to the trigeminal nerve, with clinically evident 

positive (hyperalgesia, allodynia) and/or negative (hypoaesthesia, hypoalgesia) signs of 

trigeminal nerve dysfunction

C. Evidence of causation demonstrated by both of the following:pain is located in the 

distribution of the same trigeminal nerve

pain has developed within 3-6 months of the traumatic event D. Not better 

accounted for by another ICHD-3 diagnosis. BenolielR,ZadikY,EliavE,SharavY. Peripheral painful 

traumatic trigeminal neuropathy: clinical features in 91 cases and proposal of novel diagnostic criteria. J Orofac

Pain.2012 Winter;26(1):49-58.

Persistent dento-

alveolar pain 

(PDAP)

persistent (chronic) continuous pain 
symptom located in the dento-alveolar 
region and cannot be explained within the 
context of other diseases or disorders 
(Nixdorf et al, 2012).
May include Phantom tooth pain, painful 
neuropathy (non-traumatic), atypical 
ontontalgia

A. Unilateralfacialand/or oralpainfulfilling criterionC.
B. Historyof an identifiable traumaticevent to the trigeminalnerve,with clinicallyevident

positive(hiperalgesia, allodynia),and/or negative(hypoaesthesia, hypoaelgesia) signsof
trigeminalnervedysfunction.

C. Evidenceof causationdemonstratedby both of the following:
1. Painis locatedin the distribution of the sametrigeminalnerve.
2. Painhasdevelopedwithin 3-6 monthsof the traumaticevent.

D. Not better accounted for by another ICHD-3 diagnosis. Donald Nixdorf &EstephanMoana-

FilhoDento-Alveolar Pain Disorder (PDAP): Working towards a Better Understanding. Rev Pain. 2011 Dec; 

5(4): 18ς27.

Chronic post 

surgical pain

CPSP

Other names include; Surgically induced 

neuropathic pain SNPP, Post traumatic 

neuropathy PTN (with pain), Postoperative 

neuropathic pain PPNP or Phantom limb 

pain.

A. Pain developed after surgery
B. Minimum 2-month duration
C. Other causes of pain have been excluded (infection, persistent malignancy, misdiagnosis)
D. Excluded preoperative pain from other cause
(80% display NePainfeatures +/- neuropathic area)4

MacraeWA. Chronic post-surgical pain: 10 years on. Br J Anaesth. 2008 Jul;101(1):77-86. 



Diagnosis criteria for Ne Pain Guidelines for Ne Pain

American Medical Association
Geber CBaumgärtnerU Schwab RMüller H StoeterP Dieterich M, Sommer 
C, BirkleinF, TreedeRD. Reviseddefinition of neuropathic pain and its 
grading system: an open case series illustrating its use in clinical practice. 
Am J Med.2009 Oct;122(10 Suppl):S3-12. doi: 
10.1016/j.amjmed.2009.04.005.

Thedefinition of neuropathic pain has recently been revised by an expert 
committee of the Neuropathic Pain Special Interest Group of the 
International Association for the Study of Pain (NeuPSIG) as "pain arising as 
direct consequence of a lesion or disease affecting the somatosensory 
system," and a grading system of "definite," "probable," and "possible" 
neuropathic pain has been introduced.This open case series of 5 
outpatients (3 men, 2 women; mean age 48 +/- 12 years) demonstrates how 
the grading system can be applied, in combination with appropriate 
confirmatory testing, to diagnosis neuropathic conditions in clinical practice. 
The proposed grading system includes a dynamic algorithm that enhances 
the physician's ability to determine with a greater level of certainty whether 
a pain condition is neuropathic. Its clinical use should be further validated in 
prospective studies

IASP neuropathic pain sig
HaanpääM attal N, backonjaM, baron R, bennettM, bouhassiraD, cruccuG, hansson
P, haythornthwaiteJA, iannetti GD, jensenTS, kauppilaT, nurmikkoTJ, rice AS, rowbothamM, serra
J, sommerC, smith BH, treedeRD. Pain.2011 jan;152(1):14-27. Doi: 10.1016/j.Pain.2010.07.031. Epub
2010 sep19. Neupsigguidelines on neuropathic pain assessment.

Abstract this is a revision of guidelines, originally published in 2004

Neuropathic pain is defined as pain arising as a direct consequence of a lesion or disease affecting the 
somatosensory system either at peripheral or central level. Screening questionnaires are suitable for 
identifying potential patients with neuropathic pain, but further validation of them is needed for 
epidemiological purposes. Clinical examination, including accurate sensory examination, is the basis of 
neuropathic pain diagnosis. For more accurate sensory profiling, quantitative sensory testing is 
recommended for selected cases in clinic, including the diagnosis of small fiber neuropathies and for 
research purposes. Measurement oftrigeminalreflexes mediated by a-beta fiberscan be used to 
differentiate symptomatictrigeminalneuralgia from classicaltrigeminalneuralgia. Measurement of 
laser-evoked potentials is useful for assessing function of the a-delta fiber pathways in patients with 
neuropathic pain. Functional brain imaging is not currently useful for individual patients in clinical 
practice, but is an interesting research tool. Skin biopsy to measure the intraepidermalnervefiber
density should be performed in patients with clinical signs of small fiber dysfunction. The intensity of 
pain and treatment effect (both in clinic and trials) should be assessed with numerical rating scale or 
visual analogscale. For future neuropathic pain trials, pain relief scales, patient and clinician global 
impression of change, the proportion of responders (50% and 30% pain relief), validated neuropathic 
pain quality measures and assessment of sleep, mood, functional capacity and quality of life are 
recommended.



Clarifying the diagnostic criteria for V Ne Pain



Mechanisms Neuropathic pain



Risk factors predictive of chronic pain after surgery CPSP
Risk factors for CPSP have been identified in the; Preoperative
Intraoperative
Postoperative periods 

6 broad domains:

Genetic
Demographic
Psychosocial
Pain
Clinical
Surgical factors.



Risk factors predictive of CPSP
Psychosocial

ÅCognitive
ÅFear of surgery and anxiety

ÅFear of pain

ÅPersonality disorder
Å increased preoperative anxiety 

Å Introverted personality 

ÅCatastrophizing

ÅPoor coping skills

ÅHypervigilance state  

ÅPsychological vulnerability ςpain related fear

ÅSocial support

ÅSolicitous responding  
ÅEmpathetic spouse encouraging negative behaviour

ÅMunchausen

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.



Axis 2
Assessment of preceding and injury related psychological problems

ÅNEW

ÅAll patients: 
ÅGAD7 generalised anxiety disorder
ÅPHQ9 Patient Health Questionnaire
ÅPHQ 15 MULTIDIMENSIONAL SCALE OF 

PERCEIVED SOCIAL SUPPORT 
ÅGCPS
ÅSF-MPQ-2 Short-form McGillPainQuestionnaire-2
ÅPAIN DETECT PAIN QUESTIONNAIRE Ne pain
ÅBPI Facial pain
ÅCPSI (sleep)
ÅES-R (abuse)

ÅDash board with red flags suicidal thoughts/ 
depression, anxiety and somatic disorders

ÅOLD
ÅPHQ9 Patient Health Questionnaire
ÅPHQ 15 MULTIDIMENSIONAL SCALE OF PERCEIVED 

SOCIAL SUPPORT 
ÅGCPS
ÅCPAQ-8  Chronic Pain Acceptance Questionnaire
ÅSF-MPQ-2 Short-form McGillPainQuestionnaire-2

ÅPAIN DETECT PAIN QUESTIONNAIRE Ne pain
ÅPCS catastrophizing scale
ÅPSEQ Pain Self-Efficacy Questionnaire



Causes of nerve injuries related to dentistry

ÅSummary of nerve injury patients March 2008 ς2016

Å400 IANI patients (73% F: 26.8% M; mean age = 46.5 years [range 18 ς85])

Å214 LNI patients (64.5% F: 34.6% M; mean age = 38.6 years [range 20 -73])

0 20 40 60 80 100 120 140 160

TMS

Chemical injury from LA

Endodontics

Direct needle injury

Spontaneous

Other

Frequency

C
a

u
s
e

Causes of LNI

TMS

Implants

Chemical injury from LA

Endodontics

Apical infections

Other tooth extraction

Other

Pathological excision

Spontaneous

Trauma

Apicoectomy

0 20 40 60 80 100 120 140

C
a

u
s
e

Frequency

Causes of IANI's



Risk factors predictive of CPSP
SURGICAL

Minimise Surgical risks

ÅPatient younger age

Åminimal access

ÅDuration

ÅSite 

ÅUse of Local anaesthesia

ÅPerioperative pain management





Diagnosis PTNP

ÅDiagnostic criteria:

ÅA. Pain, in a neuroanatomically plausible area 
within the distribution(s) of one or both trigeminal 
nerve(s), persisting or recurring for >3 months and 
ŦǳƭŬƭƭƛƴƎ ŎǊƛǘŜǊƛŀ / ŀƴŘ 5 .Φ 

ÅB. Both of the following: 

Å1. history of a mechanical, thermal, radiation or 
chemical injury to the peripheral trigeminal 
nerve(s) 

ÅнΦ ŘƛŀƎƴƻǎǘƛŎ ǘŜǎǘ ŎƻƴŬǊƳŀǘƛƻƴм ƻŦ ŀ ƭŜǎƛƻƴ ƻŦ ǘƘŜ 
peripheral trigeminal nerve(s) explaining the pain

ÅC. Onset within 6 months after the injury

ÅD. Associated with somatosensory symptoms 
and/or signs4 in the same neuroanatomically 
plausible distribution 

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

ÅмΦ ¢Ŝǎǘǎ ǘƘŀǘ ŎƻƴŬǊƳ ŀ ǊŜƭŜǾŀƴǘ ƭŜǎƛƻƴ ƻǊ ŘƛǎŜŀǎŜ ŀũŜŎǘƛƴƎ 
the trigeminal nerve may, for example, be surgical or 
ǊŀŘƛƻƭƻƎƛŎŀƭ ŎƻƴŬǊƳŀǘƛƻƴ ƻŦ ƴŜǊǾŜ ŎƻƳǇǊŜǎǎƛƻƴ ƻǊ ƭŜǎƛƻƴΣ 
nerve conduction study, laser-evoked potentials, blink 
ǊŜƅŜȄ ƻǊ ǎƪƛƴ ōƛƻǇǎȅ ŎƻƴŬǊƳŀǘƛƻƴ ƻŦ ǊŜŘǳŎŜŘ ƴŜǊǾŜ ŬōǊŜ 
ǘŜǊƳƛƴŀƭǎΦ tƻǎƛǘƛǾŜ ŬƴŘƛƴƎǎ ƛƴ ǘƘŜǎŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ Ƴŀȅ 
provide important diagnostic hints at the source of pain. 
However, all clinical and diagnostic aspects of the pain 
need to be considered. 

Å2. The severity of nerve injuries may range from mild to 
severe. They include external trauma and iatrogenic 
injuries from dental treatments such as local anaesthetic 
injections, root canal therapies, extractions, oral surgery, 
dental implants, orthognathic surgery and other invasive 
procedures. 

ÅоΦ {ǇŜŎƛŬŎŀƭƭȅ ŦƻƭƭƻǿƛƴƎ ǊŀŘƛŀǘƛƻƴ-induced postganglionic 
injury, neuropathic pain may appear after >3 months.

Å4. Somatosensory symptoms or signs may be negative 
(e.g. hypaesthesia and/or hyperalgesia) and/or positive 
(e.g. hyperalgesia and/or allodynia). Note that positive 
ǎƻƳŀǘƻǎŜƴǎƻǊȅ ǎƛƎƴǎ ŀǊŜ ƴƻǘ ǎǇŜŎƛŬŎ ǘƻ ƴŜǳǊƻǇŀǘƘȅΦ 
Negative or positive somatosensory signs consistent with 
ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ Ǉŀƛƴ Ƴŀȅ ōŜ ǎǳŶŎƛŜƴǘ ǘƻ ƛƴŘƛŎŀǘŜ 
the presence of a lesion of the trigeminal nerve. The 
clinical examination is supplemented by laboratory tests.



Red flags of malignancy

NHS 2 (NICE 3) weeks
Referral pathway

¶ Recent onset

¶ Rapid growth

¶ Neuropathy - sensory or motor

¶ Resorption of adjacent structures

¶ Localisedmobility of teeth

¶ Progressive trismus

¶ Persistent painless ulcer

¶ Lymphadenopathy painless 

persistent

¶ Lack of response to conventional 

treatments:

ïAntibiotics

ïEndodontic surgery

¶ Over 50 years

¶ Previoushistory of 

Carcinoma

¶ Smoking /alcohol/ Betel 

nut/ Pan

¶ Night fevers

¶ Weight loss

¶ Blood loss/ aneamia



Treatment not working?

ÅExclude migrainous
symptoms
ÅNausea
ÅVertigo
ÅCold and touch sensitivity
ÅPhoto phobia
ÅPhono phobia
ÅAura 

.ŜƘŀǾƛƻǳǊΧǊŜǘƛǊŜ ǘƻ ŘŀǊƪ 
room and lie down
TREAT Migraine

ÅExclude autonomic symptoms
ÅRed eye  conjunctival irritation
ÅTearing
ÅNasal congestion
ÅFacial flushing
ÅDrooping eyelid (Ptosis)
ÅEnlarged pupil (Meiosis)

.ŜƘŀǾƛƻǳǊΧŀƎƎǊŜǎǎƛǾŜ ƛǊǊƛǘŀǘŜŘ ǊŜǎǘƭŜǎǎ
TREAT TAC



Secondary Neuropathic pain
ÅCentral

ÅTN classical or non classical

ÅVascular compromise, MS, SOL

ÅStroke, IC bleed

Å Peripheral - Disease / Lesioned

ÅTraumatic 

ÅChemical c˟hemotherapy, Endodontic 
treatments

ÅThermal

ÅRadiation p- ost irradiation 

ÅMechanical trauma

ÅChronic post surgical pain, Phantom limb 
pain, spinal cord injury, trauma and 
postoperative neuropathic pain, 

ÅPost Traumatic pain Complex regional 
pain syndromes (CRPSs) (principally type 
1)

ÅPDAP II

Identified cause 
Neuropathic

Central or peripheral

Post traumatic or lesioned

CV (TN),IX, VII classic 
neuralgias-TN classical

PDAP II

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

autoimmune)

Neoplasia
benign or malignant

Systemic disease
DM
Hypothyroid
MS, sickle cell

Infection 
Herpes
Periapical infection
OM, ORN and ON



Secondary neuropathic pain
peripheral lesional

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

Malignancy
Compressionby 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)
InfectionPost 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)



Dental infection
31%

Multiple Sclerosis
15%Malignancy ï

Primary
10%

Fractured 
mandible

8%

Malignancy ï
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.CarterE, Yilmaz Z, 
Devine M,Renton T. Br Dent J. 2016 Jun 24;220(12):627-35. doi: 10.1038/sj.bdj.2016.444

Non Traumatic TNP



Chronic post surgical pain?

MacraeWA1 Chronic post-surgical pain: 10 years on. Br J Anaesth. 2008 Jul;101(1):77-86. doi: 10.1093/bja/aen099. Epub2008 Apr 22.

ÅOver the last 10 years it has become evident that 
significant numbers of patients suffer from chronic 
pain as a result of routine surgery with over 30-40% 
of patients presenting in chronic pain clinics being 
diagnosed with CPSP. Macrae(2008) suggested a 
definition including;

Pain developed after surgery

Minimum 2 month duration

Other causes of pain have been excluded 
(infection, persistent malignancy, misdiagnosis)

Excluded preoperative pain from other cause

80% display NePainfeatures +/- neuropathic area

ÅChronic pain after surgery is a well recognised problem and 
affects upwards of 20-30% of patients undergoing limb 
amputation, thoracotomy and breast surgery. 

ÅThere is confusing nomenclature for surgical induced pain 
without identifiable neuropathy and nerve damage these 
include:

Surgically induced neuropathic pain   SNPP

Chronic post surgical pain                      CPSP

Post traumatic neuropathy                    PTN

Postoperative neuropathic pain          PPNP

Phantom limb pain PLP

Identified cause 
Neuropathic

V (TN),IX, VII classic 
neuralgias-TN 

classical

PDAP II

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

neoplasia, vascular  



CPSP after Dentistry

Chronic pain after dental surgery

Two distinct chronic pain syndromes have been reported after dental surgery

Å Persistent dentoalveolarǇŀƛƴ ҐǇƻǎǘπǘǊŀǳƳŀǘƛŎ dysaesthesia

Å Phantom tooth pain. The incidence of phantom tooth pain after endodontic therapy has been reported as 3%.For other pain syndromes, the incidence has been reported as varying 
from 5% to 13%.An interesting finding from the study by Lobband colleagueswas that most patients who suffered chronic pain after dental surgery did not revisit the dental 
surgeon. This does suggest that many dental surgeons will be underestimating the morbidity of the procedures.

Lobb WK, Zakariasen KL, McGrath PJ. Endodontic treatment outcomes: do patients perceive problems? J Am Dent Assoc 1996;127:597˟ 600: Marbach JJ, 
Hulbrook J, Hohn C, Segal AG. Incidence of phantom tooth pain: an atypical facial neuralgia.Oral Surg Oral Med Oral Pathol 1982;53: 190˟ 3: Campbell RL, 
Parks KW, Dodds RN. Chronic facial pain associated with endodontic therapy. Oral Surg Oral Med Oral Pathol 1990;69: 287˟ 90: Gay- Escoda C1, Párraga-
Manzol G2, Sánchez- Torres A2, Moreno- Arias G3. Chronic neuropathic facial pain after intense pulsed light hair removal. Clinical features and 
pharmacological management.J Clin Exp Dent.2015 Oct 1;7(4):e544- 7. doi: 10.4317/jced.52520. eCollection 2015.

Identified cause 
Neuropathic

V (TN),IX, VII classic 
neuralgias-TN 

classical

PDAP II

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

neoplasia, vascular  
autoimmune)

http://www.ncbi.nlm.nih.gov/pubmed/?term=Gay-Escoda%20C%5bAuthor%5d&cauthor=true&cauthor_uid=26535105
http://www.ncbi.nlm.nih.gov/pubmed/?term=P%C3%A1rraga-Manzol%20G%5bAuthor%5d&cauthor=true&cauthor_uid=26535105
http://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez-Torres%20A%5bAuthor%5d&cauthor=true&cauthor_uid=26535105
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moreno-Arias%20G%5bAuthor%5d&cauthor=true&cauthor_uid=26535105
http://www.ncbi.nlm.nih.gov/pubmed/26535105


Neuropathic pain or toothache?
Idiopathic neuropathic pain

ÅCongenital neuropathic pain conditions

ÅPersistent idiopathic orofacial pain?

ÅBurning Mouth Syndrome

ÅIdiopathic Trigeminal neuralgia

ÅPrimary neuropathic pain in intraoral region =
ÅPre TN

ÅPre Tic

ÅPersistent dentoalveolarpain 
ÅPDAP 1

Å= Atypical odontalgia

Unidentified cause 
Neuropathic

Neuropathic dental 
pain (PDAP 1)

Idiopathic TN 

Burning Mouth (?)



Pain history SOCRATES

ÅSite - Where is the pain? Or the maximal site of the pain.

ÅOnset - When did the pain start, and was it sudden or gradual? Include also whether if it is progressive 
or regressive.

ÅCharacter - What is the pain like? Anache? Stabbing?

ÅRadiation - Does the pain radiate anywhere? (See alsoRadiation.)

ÅAssociations - Any other signs orsymptoms associated with the pain?

ÅTime course - Does the pain follow any pattern?

ÅExacerbating/Relieving factors - Does anything change the pain?

ÅSeverity - How bad is the pain?



Dental causes of Trigeminal Post Traumatic Neuropathy (+/- pain) 

Summary of 535 TNIs assessed by TR 2016

Identified cause 
Neuropathic

V (TN),IX, VII classic 
neuralgias-TN 

classical

PDAP II

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

neoplasia, vascular  
autoimmune)



ÅIdentify the extent of injury

ÅSize neuropathic area

ÅSubjective function

ÅMechanosensory function

ÅDisability

ÅPain / discomfort

ÅAllodynia

ÅHyperalgesia 

ÅSpontaneous or elicited?

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

McgurkM. New method for the objective evaluation of injury to the lingual nerve after operation on third molars.BrJ Oral MaxillofacSurg. 2005 

Jun;43(3):238-45.Renton T, ThextonA, McgurkM. Objective evaluation of iatrogenic lingual nerve injuries using the jaw-opening reflex.Br J Oral Maxillofac

Surg. 2005 Jun;43(3):232-8

Confirm Nerve injury / Neuropathy

Management of nerve injury



Consequences
Presentation Features of neuropathic pain

Wheal and flare

Neuropathic area with
Pain    
Allodyniapain with non noxious stimulus 

pain on touch/cold/hot
Å 70% mechanical allodynia
Å Cold allodynia a particular feature of extra oral 

dermatome in patients with IANIs
Å Some LNI patients report tastent and warm allodynia

Hyperpathia
pain continues when stimulus removed 54% patients

Hyperalgesia  (mechanical +/- thermal)
increased pain to painful stimulus 48% of patients

Altered sensation -Hyperaesthesia
o Paraesthesia ςpins and needles, formication, many 

descriptions
o Dysaesthesiaςuncomfortable sensations often 

burning

Anaesthesia -Numbness- hypo aesthesia

Neuropathic pain in 60 patients 
post implant nerve injury

Neuropathic pain in;
95% of implant patients 
92% of endodontic nerve injuries
57% of wisdom tooth surgery
IANI> LNI



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 

óDISTALô 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 óDISTALô 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!



No complicated tests!

CLINICAL ASSESSMENT
Mechanosensory assessment 

The purpose of this study was to determine the 
statistical efficacy of the clinical neurosensory test using 
surgical findings as the "gold" standard, and to 
determine whether a correlation existed between 
the sensory impairment score obtained by preoperative 
testing and the degree of nerve injury found at surgery.

The positive predictive and negative predictive values 
for LN-injured patients were 95% and 100%, 
respectively. The positive predictive and 
negative predictive values for IAN patients were 77% 
and 60%, respectively. 

There were statistically significant differences in the 
distribution of age, duration of injury, cause 
of injury, presence of neuropathic pain, presence of 
trigger pain, and degree of injury between the IAN 
and LN patient populations. 

There was a statistically significant positive relationship 
found between the sensory impairment score and the 
degree of nerve injury.

Zuniga JR,Meyer RA,Gregg JM,Miloro M, Davis LF.Theaccuracy of clinical 

neurosensory testing fornerveinjury diagnosis. J Oral MaxillofacSurg.1998 

Jan;56(1):2-8.



Presentation of persistent PTNP (n=525) Renton et al unpublished

ÅOnset of neuropathy +/- pain correlates with intervention surgery or 
local anaesthetic

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

Male:Femaleratio  37:63%

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

Male:Femaleratio 27:70%

Referral from:

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

Å Specialist LNI = 50%     IANI = 
32%

ÅReported extreme pain during surgery    48%

ÅReported high level pain post surgically  56%

Å IANI related to;
Å Third molar surgery 60%

Å Implant 14%

Å LA 16%

Å Endo 8%

Å Periapical infections 1%

Å Facial electrolysis1%

ÅLNIs related to;

ÅTMS 75%

ÅLA 21%

Pain descriptors

Presenting with neuropathic pain 70% 

Functionality

Significantly daily functional impact 65% with pain

Psychologically (PTSD in 68% of patients) impact especially with 
pain 62%

Neuropathy 100%

Dermatome: The neuropathic area varied between 5-100% of the 
affected dermatome (intra- and/or extra-orally).

Hypoeastheticor Hyperaesthetic

Mechanical allodynia 70%

Mechanical Hyperalgesia 48%

Cold allodynia in IANI pts 87%



Mechanosensory testing is NOT predictive of outcome

At 2-4 weeks post Lingual nerve  injury
Small size of neuropathic area (<50% of dermatome) and high 
subjective function (>4/10) may be predictive of resolution in 
lingual nerve injuries at 12 weeks

Renton T,ThextonA,CreanSJ,Hankins M. Simplifying the assessment of the recovery from surgical 
injury to the lingual nerve. Br Dent J.2006 May 27;200(10):569-73; discussion 565.

Predictors resolution of nerve injury

0

5

10

15

20

25

30

0-25 25-50 50-75 75-100

F
re

q
u

e
n

c
y

% Extraoral Dermatome affected at presentation

Perm
neuropathy

Significant loss fungi form papillae at 2 weeks
Renton et al un published

Fungiform 
papillae 
absent

Fungiform 
papillae 
present



¸ƻǳ Ŏŀƴƴƻǘ ΨǎŜŜΩ ƴŜǊǾŜǎ ƻƴ ǊŀŘƛƻƎǊŀǇƘǎ Ƨǳǎǘ ǘƘŜ Ŏŀƴŀƭǎ ŀƴŘ 
ŦƻǊŀƳƛƴŀΧΧ

but CBCT may be useful for post wisdom tooth surgery and 
confirmed nerve injury



Post surgical CBCTs only required
for M3M Inferior alveolar nerve injury

ADDITIONAL INVESTIGATIONS
POSSIBLE BIOMARKERS?

Radiology Post surgical radiographs 

(panoral for wisdom teeth and LCPA for endo 

Nis)  are required to confirm causality though 

mainly a clinical diagnosis

Use plain film only

CBCT -unnecessary irradiation of the 

patient

Provides no further information and does 

not change treatment unless M3M nerve 

injury to exclude roots displaced into 
submandibular or sublingual space

Additional tests
Neurosensory

Mechanosensory
QST
Blink reflex

Diagnostic Lidocaine blocks
Psychological



Retained roots? In submandibular space?
CBCT may be useful for post wisdom tooth injury

MRI neuroradiography>>>>>>>>>>>>>>>>>

IMAGING Inferior alveolar nerve injury (IANI)

WHEN IS CBCT INIDICATED POST NERVE INJURY?



IMAGING Lingual nerve injury (LNI)
CBCT early post op detection of Lingual plate damage

CBCT MAY BE USEFUL WITH CLINICAL CONFIRMATION OF LINGUAL NEUROPATHY USEFUL TO ESTABLISH IF LINGUAL PLATE 
DAMAGE INDICATES URGENT NEED FOR LINGUAL NERVE EXPLORATION AND REPAIR CBCT DEMONSTRATING BILATERAL BUR 
PERFORATION OF LINGUAL PLATE POST TMS (COURTESY OF TONY POGREL)
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