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Learning Objectives

• Highlight current hypotheses around mechanisms and aetiology of 
Neuropathic pain

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

• To 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?

• Primordial brain - survival instincts

• Constant unavoidable activity

• C2,3 and vagal interaction (autonomic input)

• Underpins daily pleasure in health
• Eating
• Drinking
• Speaking
• Smiling
• Sexual interaction

• Bilateral cortical representation of pain

• Thus 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 Foester O. 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 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

Nociplastic pain

Neuropathic pain

Nociceptive pain



Definition of neuropathic pain
Incidence

• 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.

• 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

• 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.

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

Disorders of the CNS spinal cord can lead to “central
pain,” such 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 – 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.

• Note: Neuritis (q.v.) is a special case of 
neuropathy and is now reserved for 
inflammatory processes affecting 
nerves.

• sensory (touch, heat, pain)

• motor (movement)

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

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

• Toothache 
• 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, Croucher R, Marcenes W Prevalence 
estimates and associated factors for dental pain: a review. Oral Health Prev Dent.2003;1(3):209-20

• 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.

• 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/

• Pain from TMD 
• Males / Females  6.7% / 12.4% Johansson et al2002

• Chronic post surgical V pain
• 0.01-20% of patients undergoing third molar surgery

• Burning Mouth
• ages 20 and 69 years. Fifty-three individuals (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.

• Trigeminal neuralgia
• 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

“ a sudden, usually unilateral, severe, brief, stabbing, recurrent pain in the distribution of 
one or more branches of the fifth cranial nerve”. 

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 

• Does it meet the White and Sweet criteria:2

• The pain is paroxysmal.
• The pain is confined to the trigeminal distribution.
• The pain is unilateral.
• The bedside clinical sensory examination is normal.
• The 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 Lene Baad-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 
continuous pain of moderate intensity within the affected 
division(s).
Diagnostic criteria:
A. Recurrent paroxysms of unilateral facial pain in the 
distribution(s) of one or more divisions of the trigeminal nerve, 
with no radiation beyond,1 and fulfilling criteria B and C
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. 
Precipitated by innocuous stimuli within the affected trigeminal 
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. 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.

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 
and/or clinical or laboratory findings of MS
4.1.1.2.2 Trigeminal neuralgia attributed to space-
occupying lesion
Description: Trigeminal neuralgia caused by contact 
between the affected trigeminal nerve and a space-
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 
electrophysiological tests nor MRI showing significant 
abnormalities

4.1.1.3.1 Idiopathic trigeminal neuralgia, purely 
paroxysmal
Diagnostic criteria: A. Recurrent paroxysms of unilateral 
facial pain fulfilling criteria for 4.1.1.3 Idiopathic 
trigeminal neuralgia B. Pain-free between attacks in the 
affected trigeminal distribution.

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

• Description: Unilateral facial pain of less than 3 months’ 
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.

• Diagnostic criteria:

• A. 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 
virus (VZV) has been detected in the cerebrospinal fluid (CSF) 
by polymerase chain reaction (PCR) 3. direct 
immunofluorescence assay for VZV antigen or PCR assay for 
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

• 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.

• 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 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.

• 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 



IXth Cranial Nerve

• 4.2 Pain attributed to lesion or disease 
of the glossopharyngeal nerve 4.2.1 
Glossopharyngeal neuralgia

• 4.2.1.1 Glossopharyngeal neuralgia

• Diagnostic criteria:

• A. Recurrent paroxysms of unilateral 
pain fulfilling criteria for

• 4.2.1.2 Secondary glossopharyngeal 
neuralgia

• 4.2.2.1 Glossopharyngeal neuropathic 
pain attributed to a known cause

• 4.2.2.2 Idiopathic glossopharyngeal 
neuropathic pain



ICHD3 diagnostic criteria for TN (ICHD3 and ICOP) 

17

• Classical TN
• Standard elicited ONLY pain in V” and V2, unilateral in patients over 60 years with 

Neurovascular conflict
• Above with back ground pain and NVC conflict

• Secondary TN
MS, SOL or other cause
bilateral, neuropathy, younger age

• Idiopathic TN
• Not secondary
• No NVC



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

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

• Classically, pain is described as an electric shock–like, stabbing, unilateral pain with abrupt onset and 
termination in distribution of trigeminal nerve – usually V2/3.2,3

• Intervals between attacks are pain free
• Minimal or no sensory loss in the region of pain 

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

• Diagnosis is typically made by the history

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

• Typically, 80% of patients respond to medical therapy3

• 1st line therapy is carbamazepine2,3,5



TN Investigations

• MRI – patients under 40 years to exclude
• multiple sclerosis 

• assess if micro vascular compression

• Space occupying lesions (Devor 2010)

• CT  - tumours of posterior fossa

• Haematological tests

• Biochemical tests

• Neurological – sensory 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
• Significant clinical challenge because the symptoms of PTN respond poorly, if at all, to AED or 

surgical therapies commonly used in TN.1,2

• Neurolytic treatment may actually worsen pain in this subgroup

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

• Motor cortex stimulation for trigeminal neuralgia seems promising – 70% success rate compared to 
50% for central pain5

• May target trigeminal nerve at various sites with nerve blocks if unresponsive to medical therapy
• Superficial V1/V2, gasserian ganglion

• If responsive to local anesthetic block, may pursue trigeminal neurolysis
• Most common target is the gasserian ganglion via the foramen ovale1

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

repeat procedure1

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

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

• Complications 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.—2nd 
ed. Chapter 90.



Post Traumatic Neuropathic Pain (PTNP)

• 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 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.

• 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.



Diagnostic criteria PTNP What’s the difference?
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. Benoliel R, Zadik Y, Eliav E, Sharav Y. 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. Unilateral facial and/or oral pain fulfilling criterion C.
B. History of an identifiable traumatic event to the trigeminal nerve, with clinically evident

positive (hiperalgesia, allodynia), and/or negative (hypoaesthesia, hypoaelgesia) signs of
trigeminal nerve dysfunction.

C. Evidence of causation demonstrated by both of the following:
1. Pain is located in the distribution of the same trigeminal nerve.
2. Pain has developed within 3-6 months of the traumatic event.

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

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

5(4): 18–27.

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 NePain features +/- neuropathic area)4

Macrae WA. 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 C Baumgärtner U Schwab R Müller H Stoeter P Dieterich M, Sommer 
C, Birklein F, Treede RD. Revised definition 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.

The definition 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
Haanpää M attal N, backonja M, baron R, bennett M, bouhassira D, cruccu G, hansson
P, haythornthwaite JA, iannetti GD, jensen TS, kauppila T, nurmikko TJ, rice AS, rowbotham M, serra
J, sommer C, smith BH, treede RD. Pain. 2011 jan;152(1):14-27. Doi: 10.1016/j.Pain.2010.07.031. Epub
2010 sep 19. Neupsig guidelines 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 of trigeminal reflexes mediated by a-beta fibers can be used to 
differentiate symptomatic trigeminal neuralgia from classical trigeminal neuralgia. 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 intraepidermal nerve fiber
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 analog scale. 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

• Cognitive
• Fear of surgery and anxiety

• Fear of pain

• Personality disorder
• increased preoperative anxiety 

• Introverted personality 

• Catastrophizing

• Poor coping skills

• Hypervigilance state  

• Psychological vulnerability – pain related fear

• Social support

• Solicitous responding  
• Empathetic spouse encouraging negative behaviour

• Munchausen

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

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



Axis 2
Assessment of preceding and injury related psychological problems

• NEW

• All patients: 
• GAD7 generalised anxiety disorder
• PHQ9 Patient Health Questionnaire
• PHQ 15 MULTIDIMENSIONAL SCALE OF 

PERCEIVED SOCIAL SUPPORT 
• GCPS
• SF-MPQ-2 Short-form McGill Pain Questionnaire-2
• PAIN DETECT PAIN QUESTIONNAIRE Ne pain
• BPI Facial pain
• CPSI (sleep)
• ES-R (abuse)

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

• OLD
• PHQ9 Patient Health Questionnaire
• PHQ 15 MULTIDIMENSIONAL SCALE OF PERCEIVED 

SOCIAL SUPPORT 
• GCPS
• CPAQ-8  Chronic Pain Acceptance Questionnaire
• SF-MPQ-2 Short-form McGill Pain Questionnaire-2

• PAIN DETECT PAIN QUESTIONNAIRE Ne pain
• PCS catastrophizing scale
• PSEQ Pain Self-Efficacy Questionnaire



Causes of nerve injuries related to dentistry

• Summary of nerve injury patients March 2008 –2016

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

• 214 LNI patients (64.5% F: 34.6% M; mean age = 38.6 years [range 20 -73])
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Risk factors predictive of CPSP
SURGICAL

Minimise Surgical risks

• Patient younger age

• minimal access

• Duration

• Site 

• Use of Local anaesthesia

• Perioperative pain management





Diagnosis PTNP

• 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. 

• 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 pain

• 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

• 1. Tests that confirm a relevant lesion or disease affecting 
the trigeminal nerve may, for example, be surgical or 
radiological confirmation of nerve compression or lesion, 
nerve conduction study, laser-evoked potentials, blink 
reflex or skin biopsy confirmation of reduced nerve fibre 
terminals. Positive findings in these investigations may 
provide important diagnostic hints at the source of pain. 
However, all clinical and diagnostic aspects of the pain 
need to be considered. 

• 2. 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. 

• 3. Specifically following radiation-induced postganglionic 
injury, neuropathic pain may appear after >3 months.

• 4. 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 
somatosensory signs are not specific to neuropathy. 
Negative or positive somatosensory signs consistent with 
the distribution of the pain may be sufficient to indicate 
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

• Localised mobility of teeth

• Progressive trismus

• Persistent painless ulcer

• Lymphadenopathy painless 

persistent

• Lack of response to conventional 

treatments:

– Antibiotics

– Endodontic surgery

• Over 50 years

• Previous history of 

Carcinoma

• Smoking /alcohol/ Betel 

nut/ Pan

• Night fevers

• Weight loss

• Blood loss/ aneamia



Treatment not working?

• Exclude migrainous
symptoms

• Nausea
• Vertigo
• Cold and touch sensitivity
• Photo phobia
• Phono phobia
• Aura 

Behaviour…retire to dark 
room and lie down
TREAT Migraine

• Exclude autonomic symptoms
• Red eye  conjunctival irritation
• Tearing
• Nasal congestion
• Facial flushing
• Drooping eyelid (Ptosis)
• Enlarged pupil (Meiosis)

Behaviour…aggressive irritated restless
TREAT TAC



Secondary Neuropathic pain
• Central

• TN classical or non classical

• Vascular compromise, MS, SOL

• Stroke, IC bleed

• Peripheral -Disease / Lesioned

• Traumatic 

• Chemical – chemotherapy, Endodontic 
treatments

• Thermal

• Radiation p-ost irradiation 

• Mechanical trauma

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

• Post Traumatic pain Complex regional 
pain syndromes (CRPSs) (principally type 
1)

• PDAP 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
Compression by a space occupying lesion centrally or peripherally NEOPLASIA
Metabolic Acromegaly, Hormonal neuropathy (Hypothyroidism, Diabetes),
Infarction (sickle cell hypoxic neural damage, giant cell arteritis)
Demyelination (Multiple sclerosis)
Infection Post viral neuropathy, Bacterial, Leprosy
Toxic Heavy metal poisoning (lead, mercury) radiation, thermal, chemotherapy, drugs
Auto immune problems: Lupus, Rheumatoid disease
Sarcoidosis and amyloidosis

Identified cause 
Neuropathic

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

classical

PDAP II

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

neoplasia, vascular  
autoimmune)



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

Non Traumatic TNP



Chronic post surgical pain?

Macrae WA1 Chronic post-surgical pain: 10 years on. Br J Anaesth. 2008 Jul;101(1):77-86. doi: 10.1093/bja/aen099. Epub 2008 Apr 22.

• Over 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 NePain features +/- neuropathic area

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

• There 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

• Persistent dentoalveolar pain =post‐traumatic dysaesthesia

• 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 Lobb and colleagues was 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

• Congenital neuropathic pain conditions

• Persistent idiopathic orofacial pain?

• Burning Mouth Syndrome

• Idiopathic Trigeminal neuralgia

• Primary neuropathic pain in intraoral region =
• Pre TN

• Pre Tic

• Persistent dentoalveolar pain 
• PDAP 1

• = Atypical odontalgia

Unidentified cause 
Neuropathic

Neuropathic dental 
pain (PDAP 1)

Idiopathic TN 

Burning Mouth (?)



Pain history SOCRATES

• Site - Where is the pain? Or the maximal site of the pain.

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

• Character - What is the pain like? An ache? Stabbing?

• Radiation - Does the pain radiate anywhere? (See also Radiation.)

• Associations - Any other signs or symptoms associated with the pain?

• Time course - Does the pain follow any pattern?

• Exacerbating/Relieving factors - Does anything change the pain?

• Severity - 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)



• Identify the extent of injury

• Size neuropathic area

• Subjective function

• Mechanosensory function

• Disability

• Pain / discomfort

• Allodynia

• Hyperalgesia 

• Spontaneous or elicited?

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

Mcgurk M. New method for the objective evaluation of injury to the lingual nerve after operation on third molars.Br J Oral Maxillofac Surg. 2005 

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

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

Confirm Nerve injury / Neuropathy

Management of nerve injury



Consequences
Presentation Features of neuropathic pain

Wheal and flare

Neuropathic area with
Pain    
Allodynia pain with non noxious stimulus 

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

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

Hyperpathia
pain continues when stimulus removed 54% patients

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

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

descriptions
o Dysaesthesia – uncomfortable sensations often 

burning

Anaesthesia -Numbness- hypo aesthesia

Neuropathic pain in 60 patients 
post implant nerve injury

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



Assessment of neuropathic area
Know your anatomy!

Implant extraction or 

endodontic procedure 
undertaken with resultant 

numbness of mouth& lip with pain

Neuropathic area should affect 

‘DISTAL’ domain of dermatome

In some cases only socket area 

can be affected with localised 

hypersensitivity

Neuropathic area you can 

use dental vitality tests but 

not very reliable

Extraoral area may be 

complete or partial

Below illustrates 40% 

affected



Inferior dental block 

undertaken with resultant 

numbness of mouth&lip

with pain

Neuropathic area should 

affect ‘DISTAL’ domain of 
dermatome

Neuropathic area you 

can use dental vitality 

tests but not very 

reliable

Extraoral neuropathy 
affecting 9 of area0%

Assessment of neuropathic area
Know your anatomy!



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.The accuracy of clinical 

neurosensory testing for nerve injury diagnosis. J Oral Maxillofac Surg. 1998 

Jan;56(1):2-8.



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

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

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

Male:Female ratio  37:63%

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

Male:Female ratio 27:70%

Referral from:

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

• Specialist LNI = 50%     IANI = 
32%

• Reported extreme pain during surgery    48%

• Reported high level pain post surgically  56%

• IANI related to;
• Third molar surgery 60%

• Implant 14%

• LA 16%

• Endo 8%

• Periapical infections 1%

• Facial electrolysis 1%

• LNIs related to;

• TMS 75%

• LA 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).

Hypoeasthetic or 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, Thexton A, Crean SJ, 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
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Significant loss fungi form papillae at 2 weeks
Renton et al un published
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You cannot ‘see’ nerves on radiographs just the canals and 
foramina……

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)



Outline
–Introduction

•The trigeminal system

•Definitions

•Painful Post traumatic trigeminal neuropathy (PPTTN)

–Mechanisms

–Assessment and prediction of outcome

–Management;

•Medical

•Interventional

–Surgery

–Advanced Stimulation, Peripheral, DBS

•Psychological

•Adjunctive

•The future



Evidence about interventions for NeuP is 
frequently inconclusive or completely 
lacking. 

New randomized controlled trials about 
interventions for NeuP are necessary; 
they should address safety and use clear 
diagnostic criteria.  (Anesth Analg
2017;125:643–52)



NEUROPATHIC PAIN (NP) ARISES FROM INJURIES OR DISEASES 

OF THE NERVOUS SYSTEM AT ANY LEVEL OF THE PERIPHERAL 

NERVOUS SYSTEM OR CENTRAL NERVOUS SYSTEM (CNS). 

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

• Start with patient education

• 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. 



We do know that
Surgery alone is not enough!



•Prevention is best!

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

•Holistic approach
•Treat 

– Pain

– Functional disability

– Psychological impact

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

•Medical for pain +/- depression

– Topical

– Systemic

•Surgical 

•Remove implant or Endo within 30 hours

Management of dentistry related nerve injury



Most important questions
are based upon your Assessment to predict NI outcome
To surgerise or to wait?

• Pain, altered sensation or / and 
numbness

• Functional problems

• Psychological impact

Assess & treat the patient with the nerve injury
Not the nerve injury alone!!!

DEPENDENT UPON THE PATIENT’S PRESENTATION

CAUSE, DURATION AND IMPACT ON PATIENT

• PATIENT REASSURANCE AND EDUCATION IMPERATIVE

• REALISTIC EXPECTATIONS

• MANAGEMENT OF PAIN

• MANAGEMENT OF FUNCTIONAL LIMITATIONS

• MANAGEMENT OF PSYCHOLOGICAL ISSUES

(PRE-EXISTING AND SEQUELAE)

Patient understanding of their condition and realistic 
expectations underpins their compliance with 
treatment and optimises the outcomes



Management



Treatment depends on the 
Types of pain and types of patient

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

Plus autonomic /
migrainious assocaited factors

Dysfunctional or centralised  pain
Unknown cause

Primary 
Neuropathic

(PDAP 1), TN, 
BMS

(?)

Autonomic

Neurovascular

Primary & Secondary 
Headaches

Trigeminal Autonomic 
Cephalalgias (TACs)

Giant cell arteritis

Secondary

Neuropathic

neuralgias-TN I

Ne 
pain/PTN/PDAP 

(CPSP)

TMDs

Arthritides

Dysfunctional

Arthromyalgia

Dysfunctional 
pain

Associated 
multiple pain 

conditions FM, 
IBS, TH, LBP

Referred pain

CANCER 

Cardiac 

Cervical 

Lung

Acute pain

Dental 
infection, 

trauma, surgery 
sinusitis, 
salivary 

infections



Type of pain Condition Guidance Medical Management

Nociceptive pain Dentine sensitivity SDCEP prescribing 
guidance

Topical agents

Inflammatory pain Irreversible pulpitis
Dental abscess

SDCEP prescribing 
guidance
FGDP AMS guidance

Extirpate RCT or 
extraction NO 
antibiotics

Inflammatory pain
+/-
Mixed Ne centralised

TMD
Arthromaylagia
Arthritides

TMD RDC guidance
FDS RCS TMD 
guidance

Non interventional 
Analgesia Paracetamol 
ibuprofen Bite Guard

Neurovascular pain Headaches
Migraine

NICE Guidance Adult 
headaches

TCAs, Triptans< GON 
Block or Botox

Neurovascular pain Trigeminal Autonomic 
Cephalalgias

NICE Guidance Adult 
headaches

CH GON block
SUNCT Lamotrogine
PH Indomethacin trial

Neuropathic pain Primary PDAP 1 or 
post traumatic

NICE neuropathic 
guidance adults

TCAs, Gabanoids,
SSRIs

Neuropathic pain Burning mouth 
syndrome

AAOP TCAs, topical 
clonazepine, SSRIs

Centralised pain PIFP AAOP TCAs, Gabanoids,
SSRIs



Management of TN



https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Trigeminal-Neuralgia-Fact-Sheet

https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Trigeminal-Neuralgia-Fact-Sheet


Trigeminal neuralgia (TN) is characterized by recurrent attacks of lancinating facial pain in the dermatomal 

distribution of the trigeminal nerve. TN is rare, affecting 4 to 13 people per 100,000.

Although there remains a debate surrounding the pathogenesis of TN, neurovascular compromise is the most 

currently accepted theory. Minimal stimulation caused by light touch, talking, or chewing can lead to debilitating pain 

and incapacitation of the patient. Pain may occur sporadically, though is primarily unilateral in onset. The diagnosis 

is typically determined clinically. Treatment options include medications, surgery, and complementary approaches. 

Anti-epileptic and tricyclic antidepressant medications are first-line treatments. Surgical management of patients 

with TN may be indicated in those who have either failed medical treatment with at least three medications, suffer 

from intolerable side-effects, or have non-remitting symptoms. Surgical treatment is categorized as either 

destructive or non-destructive. Deep brain and motor cortex neuro-modulatory stimulation are off label emerging 

techniques which may offer relief to TN that is otherwise refractory to pharmacological management and surgery. 

Still, sufficient data has yet to be obtained and more studies are needed.

Jones MR1, Urits I2, Ehrhardt KP3, Cefalu JN3, Kendrick JB3, Park DJ4, Cornett EM3, Kaye AD3, Viswanath O5,6,7.A 

Comprehensive Review of Trigeminal Neuralgia. Curr Pain Headache Rep. 2019 Aug 6;23(10):74. doi: 

10.1007/s11916-019-0810-0.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Urits%20I%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ehrhardt%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cefalu%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kendrick%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cornett%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaye%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Viswanath%20O%5BAuthor%5D&cauthor=true&cauthor_uid=31388843
https://www.ncbi.nlm.nih.gov/pubmed/31388843


Trigeminal neuralgia (TN) is a disorder characterized by repetitive lancinating pain along one or more branches of the trigeminal 

nerve and is commonly triggered by chewing and manipulation of the gums. The second and third divisions are most commonly 

affected. Due to these symptoms, patients are likely to consult their local dentist when symptoms first develop and may receive 

further dental evaluation and treatment before they are referred to a neurologist or neurosurgeon. 

We sought to answer questions regarding evaluation and possible dental treatment as well as referral patterns in TN patients.

Using a surgical database, we obtained data of patients undergoing an intervention for trigeminal neuralgia. Telephone interviews 

were conducted, focusing on initial evaluation and possible dental treatment, on referral patterns, and on present status. 

Secondly, a written questionnaire was mailed to local dentists. 

Eighty-two percutaneous rhizotomies and 33 microvascular decompressions were performed in 99 trigeminal neuralgia 

patients. Of 92 patients contacted, 51 were alive and willing to participate. Two thirds reported being pain-free. Forty-one patients 

(82%) initially consulted their dentist; of these, 27 patients received invasive dental treatment for the pain syndrome, including 

extractions, root canal treatments, and implants. 

Of 98 local dentists contacted, 51 responded, with three quarters feeling competent in evaluating trigeminal neuralgia. 

A high percentage of patients that are surgically treated for trigeminal neuralgia consult their dentist first and receive possibly 

unjustified dental treatment. Differential diagnoses include odontogenic pain syndromes as well as atypical orofacial pain. The 

present literature acknowledges difficulties in correctly diagnosing trigeminal neuralgia, but seems to underestimate the extent.

von Eckardstein KL1, Keil M, Rohde V. Unnecessary dental procedures as a consequence of trigeminal 

neuralgia. Neurosurg Rev. 2015 Apr;38(2):355-60; discussion 360. doi: 10.1007/s10143-014-0591-1. Epub 2014 

Nov 25.

https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Eckardstein%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=25418511
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Rohde%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25418511
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Neurosurgical pain management of drug-resistant trigeminal neuralgia (TN) is highly challenging. Microvascular 

decompression is a first-line neurosurgical approach for classical TN with neurovascular conflict, but can show clinical 

relapse despite proper decompression. Second-line destructive techniques like radiofrequency thermocoagulation 

have become reluctantly used due to their potential for irreversible side effects. Subcutaneous peripheral nerve field 

stimulation (sPNFS) is a minimally invasive neuromodulatory technique which has been shown to be effective for 

chronic localised pain conditions. Reports on sPNFS for the treatment of trigeminal pain (sTNFS) are still sparse and 

primarily focused on pain intensity as outcome measure. Detailed data on the impact of sTNFS on attack frequency 

are currently not available.

METHODS: Patients were classified according to the International Headache Society classification (ICHD-3-beta). 

Three patients had classical TN without (n = 3) and another three TN with concomitant persistent facial pain (n = 3). 

Two patients suffered from post-herpetic trigeminal neuropathy (n = 2). All eight patients underwent a trial stimulation 

of at least 7 days with subcutaneous leads in the affected trigeminal area connected to an external neurostimulator. 

Of those, six patients received permanent implantation of a neurostimulator. During the follow-up (6-29 months, mean 

15.2), VAS-scores, attack frequencies, oral drug intake, complications and side effects were documented.

RESULTS: Seven out of eight patients responded to sTNFS (i.e. ≥50 % pain reduction) during the test trial. The pain 

intensity (according to VAS) was reduced by 83 ± 16 % (mean ± SD) and the number of attacks decreased by 

73 ± 26 % (mean ± SD). Five out of six patients were able to reduce or stop pain medication. One patient developed 

device infection. Two patients developed stimulation-related side effects which could be resolved by reprogramming.

CONCLUSIONS: Treatment by sTNFS is a beneficial option for patients with refractory trigeminal pain. Prospective 

randomised trials are required to systematically evaluate efficacy rates and safety of this low-invasive neurosurgical 

technique.

Jakobs M1, Unterberg A2, Treede RD3, Schuh-Hofer S3, Ahmadi R4. Subcutaneous trigeminal nerve field stimulation for refractory trigeminal pain: a cohort 

analysis. Acta Neurochir (Wien). 2016 Sep;158(9):1767-74. doi: 10.1007/s00701-016-2881-6. Epub 2016 Jul 2.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmadi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27372299
https://www.ncbi.nlm.nih.gov/pubmed/27372299


Peripheral nerve field stimulation (PNFS) is a promising modality for treatment of intractable facial pain. 

However, evidence is sparse. We are therefore presenting our experience with this technique in a small patient 

cohort.

METHODS: Records of 10 patients (five men, five women) with intractable facial pain who underwent 

implantation of one or several subcutaneous electrodes for trigeminal nerve field stimulation were 

retrospectively analyzed. Patients' data, including pain location, etiology, duration, previous treatments, long-

term effects and complications, were evaluated.

RESULTS: Four patients suffered from recurrent classical trigeminal neuralgia, one had classical trigeminal 

neuralgia and was medically unfit for microvascular decompression. Two patients suffered from trigeminal 

neuropathy attributed to multiple sclerosis, one from post-herpetic neuropathy, one from trigeminal neuropathy 

following radiation therapy and one from persistent idiopathic facial pain. Average patient age was 74.2 years 

(range 57-87), and average symptom duration was 10.6 years (range 2-17). Eight patients proceeded to 

implantation after successful trial. Average follow-up after implantation was 11.3 months (range 5-28). Using the 

visual analog scale, average pain intensity was 9.3 (range 7-10) preoperatively and 0.75 (range 0-3) 

postoperatively. Six patients reported absence of pain with stimulation; two had only slight constant pain without 

attacks.

CONCLUSION: PNFS may be an effective treatment for refractory facial pain and yields high patient 

satisfaction.

Klein J1, Sandi-Gahun S2, Schackert G2, Juratli TA2. Peripheral nerve field stimulation for trigeminal neuralgia, trigeminal 

neuropathic pain, and persistent idiopathic facial pain. Cephalalgia. 2016 Apr;36(5):445-53. doi: 10.1177/0333102415597526. Epub

2015 Jul 24.
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Unique among the different neuropathic pain conditions, trigeminal neuralgia frequently has an excellent 

response to some selected drugs, which, on the other hand, often entail disabling side effects. Physicians 

should be therefore acquainted with the management of these drugs and the few alternative options. Areas 

covered: This article, based on a systematic literature review, describes the pharmacological options, and 

indicates the future perspectives for treating trigeminal neuralgia. 

The article therefore provides current, evidence-based knowledge about the pharmacological treatment of 

trigeminal neuralgia, and suggests a practical approach to the various drugs, including starting dose, 

titration and side effects. 

Expert commentary: Carbamazepine and oxcarbazepine are the reference standard drugs for treating 

patients with trigeminal neuralgia. They are effective in most patients. The undesired effects however 

cause withdrawal from treatment or a dosage reduction to an insufficient level in many patients. Sodium 

channel blockers selective for the sodium channel 1.7 (Nav1.7) receptor, currently under development, 

might be an alternative, better-tolerated pharmacological option in the next future.

Di Stefano G1, Truini A1. Pharmacological treatment of trigeminal neuralgia. Expert Rev Neurother. 2017 

Oct;17(10):1003-1011. doi: 10.1080/14737175.2017.1370375. Epub 2017 Sep 4.
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Current standard of care for trigeminal neuralgia is treatment with the sodium channel blockers carbamazepine and oxcarbazepine, which although 

effective are associated with poor tolerability and the need for titration. BIIB074, a Nav1.7-selective, state-dependent sodium-channel blocker, can be 

administered at therapeutic doses without titration, and has shown good tolerability in healthy individuals in phase 1 studies. We therefore assessed the 

safety and efficacy of BIIB074 in patients with trigeminal neuralgia in a phase 2a study.

METHODS: We did a double-blind, multicentre, placebo-controlled, randomised withdrawal phase 2a trial in 25 secondary care centres in Denmark, 

Estonia, France, Germany, Italy, Latvia, Lithuania, Romania, South Africa, Spain, Switzerland, and the UK. After a 7-day run-in phase, eligible patients 

aged 18-80 years with confirmed trigeminal neuralgia received open-label, BIIB074 150 mg three times per day, orally, for 21 days. Patients who met at 

least one response criteria were then randomly assigned (1:1) to BIIB074 or placebo for up to 28 days in a double-blind phase. We used an interactive 

web response system to assign patients with a computer-generated schedule, with stratification (presence or absence of existing pain medication). 

Patients, clinicians, and assessors were masked to treatment allocation. The primary endpoint was the difference between groups in the number of 

patients classified as treatment failure during the double blind phase assessed in the modified intention-to-treat population. We assessed safety in all 

patients who received one or more doses of BIIB074. This study is registered with ClinicalTrials.gov (NCT01540630) and EudraCT (2010-023963-16).

FINDINGS: The first patient was enrolled on April 23, 2012, and the last patient completed the study on February 26, 2014. We enrolled 67 patients into 

the open-label phase; 44 completed open-label treatment, and 29 were randomly assigned to double-blind treatment (15 to BIIB074 and 14 to placebo). 

During the double-blind phase, five (33%) patients assigned to BIIB074 versus nine (64%) assigned to placebo were classified as treatment failures 

(p=0·0974). BIIB074 was well tolerated, with similar adverse events in the double-blind phase to placebo. Headache was the most common adverse 

event with BIIB074 in the open-label phase (in 13 [19%] of 67 patients), followed by dizziness (in six [9%] patients). In the double-blind phase, 

headache, pyrexia, nasopharyngitis, sleep disorder, and tremor were the most frequent adverse events in patients assigned to BIIB074 (in one [7%] of 

15 patients for each event), and headache, dizziness, diarrhoea, and vomiting were the most frequent adverse events in patients assigned to placebo 

(in one [7%] of 14 patients for each event). No severe or serious adverse events were reported in the BIIB074 group during the double-blind phase. One 

patient assigned to placebo reported intestinal adhesions with obstruction as a severe and serious adverse event, which was considered as unrelated to 

study medication.

INTERPRETATION: The primary endpoint of treatment failure was not significantly lower in the BIIB074 group than in the placebo group. However, our 

findings provide a basis for continued investigation of BIIB074 in patients with trigeminal neuralgia in future clinical trials.

FUNDING: Convergence Pharmaceuticals.

Zakrzewska JM1, Palmer J2, Morisset V2, Giblin GM2, Obermann M3, Ettlin DA4, Cruccu G5, Bendtsen L6, Estacion M7, Derjean D2, Waxman 

SG7, Layton G8, Gunn K2, Tate S2; study investigators. Safety and efficacy of a Nav1.7 selective sodium channel blocker in patients with 

trigeminal neuralgia: a double-blind, placebo-controlled, randomised withdrawal phase 2a trial. Lancet Neurol. 2017 Apr;16(4):291-300. doi: 
10.1016/S1474-4422(17)30005-4. Epub 2017 Feb 17
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Current and Innovative Pharmacological Options to Treat Typical and Atypical Trigeminal Neuralgia.

Di Stefano G1, Truini A1, Cruccu G2.

Author information

Abstract

Trigeminal neuralgia is a representative neuropathic facial pain condition, characterised by unilateral paroxysmal pain 

in the distribution territory of one or more divisions of the trigeminal nerve, triggered by innocuous stimuli. A subgroup of

patients with trigeminal neuralgia [TN (previously defined as atypical TN)] also suffer from concomitant continuous pain, 

i.e. a background pain between the paroxysmal attacks. The aim of this review is to provide current, evidence-based, 

knowledge about the pharmacological treatment of typical and atypical TN, with a specific focus on drugs in 

development. We searched for relevant papers within PubMed, EMBASE, the Cochrane Database of Systematic 

Reviews and the Clinical Trials database (ClinicalTrials.gov), taking into account publications up to February 2018. Two 

authors independently selected studies for inclusions, data extraction, and bias assessment. Carbamazepine and 

oxcarbazepine are the first-choice drugs for paroxysmal pain. When sodium channel blockers cannot reach full dosage 

because of side effects, an add-on treatment with lamotrigine or baclofen should be considered. In patients with 

atypical TN, both gabapentin and antidepressants are expected to be efficacious and should be tried as an add-on to 

oxcarbazepine or carbamazepine. Although carbamazepine and oxcarbazepine are effective in virtually the totality of 

patients, they are responsible for side effects causing withdrawal from treatment in an important percentage of cases. A 

new, better tolerated, Nav1.7 selective state-dependent, sodium channel blocker (vixotrigine) is under development. 

Future trials testing the effect of combination therapy in patients with TN are needed, especially in patients with 

concomitant continuous pain and in TN secondary to multiple sclerosis.
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MVD
Sup cerebellar artery vascular compromise 

74

Green arrow shows retraction of trigeminal vein in contact with but not 

compressing V; red arrow shows a branch of the superior cerebellar artery 

passing medial to and severely compressing V at the root entry zone

Courtesy Mr Sinan Barazi Neurosurgeon KCH



Tumours

Coronal T1-weighted spin echo image of Patient 1 before 

(A) and after (B) gadolinium enhancement. 

Boerman R et al. Neurology 1999;53:213-213

© 2013 American Academy of Neurology



Issues with TN

• Wrong diagnosis
• GMP toothache

• SUNCT/SUNA

• Mainly managed by GMPs ‘toothache’

• Early MRI beneficial?

• Stevens-Johnson syndrome (SJS) has Genetic link skin reaction in HLA-
B*1502 gene in Han Chinese and Thai population.

Hung SI et al. Genetic susceptibility to carbamazepine-induced cutaneous adverse drug reactions. 
Pharmacogenet Genomics. 2006 Apr;16(4):297-306.
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URGENT treatment < 30 hours 

• Any known or Suspected nerve trauma

• Implants

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

• Within 2 weeks

• Buccal approach causing Lingual nerve

• Inferior alveolar nerve injuries related to 
third molar surgery

• > 2 weeks

• Not ideal

Consent patient properly…forearmed is for warned
Risk assessment in planning
Check on patients post operatively HOMECHECK
Acknowledge problem 
No sit and WAIT !!!!!
You MUST reassure your patient but don’t give them false expectations!
Seek advice- Trigeminalnerve.org.uk- Medication and REFERRAL

Wait for resolution

• Lingual nerve injuries related to 

LINGUAL ACCESS third molar 

surgery (consider explore @ 12 weeks)

• LA

• Trauma

• Orthognathic

Management of PTPN
Cause and duration



Psychological consequences
Patients with severe pain showed particularly elevated levels 
of depression and pain catastrophizing, as well as 
substantially reduced HRQoL and coping efficacy levels. 

Pain intensity level was a significant predictor in all models 
except anxiety, uniquely contributing between 17% and 26% 
of variance to the prediction of pain catastrophizing, 
depression, coping efficacy, and generic and oral HRQoL.

40% of patients display PTSD



Psychological burden of orofacial pain (n=600)
Dr Aalia Karamat PhD unpublished
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Psychological interventions

• Management of existing mental health problems

• Cognitive behavioural therapy

• acceptance commitment

• Mindfulness

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

report Dec 2011



Management principles of patient with NI+/- pain

• Early – Remedial
• Known or Suspected nerve injury –immediate exploration +/- repair

• <36 hours to treat implant or Endo related nerve injuries

• Non resolving injury 2-8 weeks early?

• Medical

• Systemic

• topical

• Surgical

• Later >8 weeks
• Medical 

• Systemic

• topical

• Surgical

• Pain management interventions for refractory patients

• Sit and Wait therapeutic

All patients need psychological assessment and support 
As these may predict 
• persistence and levels of pain, 
• improvement in functional outcomes 
and surgical outcomes!



•Acute management < 30 hours (delayed onset 
neuropathy)

•(LA IDB lasts 3 hours and 25minutes)

•Check on Patient after 6 hours (Home check)

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

•Yes 

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

•Confirmed

•Remove IMPLANT OR Endo / tooth < 30 hours with neuropathy

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

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

•Vitamin B Complex?

•(check medical history!)

•Review

Only use plain films
Removing implant or endo filled tooth
< 30 hours does Improve NI resolution

Bhavsar I, Khalaf M, Ferrin J, Al-Sabbagh M. Resolution of Implant-Induced Neurosensory Disturbance: A Procedural Failure. Implant Dent. 2015 Dec;24(6):735-41. 
Khawaja N, Renton T. Case studies on implant removal influencing the resolution of inferior alveolar nerve injury. Br Dent J. 2009 Apr 11;206(7):365-70

Acute surgical intervention



Why is the timing of nerve repair so paramount?

Peripheral consequences of nerve injury

Central consequences of nerve injury

Improved outcomes with early repair

• Susarla et al 2007

• Ziccardi 2007

Tara Renton Premier symposium  2010

Seddon’s dictum (1943) ‘if a purely expectant policy is pursued the most 
favourable time for operative intervention will always be missed’ 

Mean delay before repair for 21 studies is 16 months = too late!

Are we operating far too late?



Central changes after peripheral nerve injury
Central changes increased with catastrophising

• CPSP likely due to biological and psychological factors. Here, we tested 
the hypotheses that

• high Pain Catastrophizing Scale (PCS) scores at the time of injury and 
repair are associated with pain 

• cold sensitivity after 1-year recovery

• insula gray matter changes reflect the course of injury and 
improvements over time. 

• pain catastrophizing trended toward predicting 
cold pain thresholds at time 2, and at time 1 
cortical thickness of the right insula was reduced. 

• At time 2, chronic pain was related to the time 1 pain-PCS relationship 
and cold sensitivity, pain catastrophizing correlated with cold pain 
threshold, and insula thickness reversed to control levels. 

• This study highlights the interplay between 
personality, sensory function, and pain in patients following PNI and 
repair. The PCS-pain association suggests that a focus on affective or 
negative components of pain could render patients vulnerable to chronic 
pain. Cold sensitivity and structural insula changes may reflect altered 
thermosensory or sensorimotor awareness representations.

Goswami R Anastakis DJ Katz J, Davis KD. A longitudinal study of pain, personality, and brain plasticity following peripheral 
nerve injury. Pain. 2016 Mar;157(3):729-39. 





Nerve exploration what do we find?

•Exploration

•Decompression

•Neuroma in continuity 
(NIC) excision and re-
approximation 

• End neuromata EN) 
excision and re-
approximation with 
minimal tension

Tara Renton Badcock Lecture 2011



Procedure Number of

patients

Exploration and decompression 28

Release of scar tissue, excision of neuroma and

re-anastimosis of the nerve

7

Nerve appears normal 2

Key surgical procedures carried out for LNI patients

Tara Renton Badcock Lecture 2011



Findings during lingual nerve exploration
…………..we can see damaged lingual plates

Damaged Lingual plate can be detected 

by CBCT scanning early post surgically  

Allowing for earlier lingual nerve 

exploration and repair if necessary

ONLY wait for 12 weeks for resolution 

associated ONLY with lingual access 

surgery NOT Buccal access surgery



Lingual nerve injury 
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)



Recent Case Pre op findings
Dense left sided hypoaesthetic neuropathy LN (M3M surgery 3 weeks ago)

c/o numbness with occ spontaneous paraesthesia, functional difficulty speaking and eating.
mechanosensory sf 2/10, no SB detection or LT
Preop DPT CBCT taken 14/08/18



Operative findings lingual nerve injury 22/8/18

Exposed buccal bone 
illustrating healing socket 
marginGranulation tissue in 

healing socket

Sharp ledge bone with 
defect caused by previous 
surgery into lingual space

Nerve tissue 
pulled into socket





If DPT illustrates retained roots or compressed inferior 
dental canal (IDC) the CBCT useful to assess root position/ 
displacement and IDC structure consider early exploration

Inferior alveolar nerve injury

A Survey of the Opinion and Experience of UK Dentists: Part 2: Risk Assessment Strategies and the Management of 
Iatrogenic Trigeminal Nerve Injuries Related to Dental Implant Surgery.
Yilmaz Z, Ucer C, Scher E, Suzuki J, Renton T. Implant Dent. 2017 Apr;26(2):256-262. doi: 
10.1097/ID.0000000000000545



Inferior alveolar nerve injury  with root retention

CBCT useful for risk assessment of nerve injury on removing roots and provides evidence for 
earlier nerve exploration



retained roots in mandibular region on DPT?
BUT…………………
Retained roots? In submandibular space?

95

CBCT important to locate 
Displaced retained roots in sublingual or submandibular spaces



Procedure Number of

patients

Exploration and debridement 1

Exploration and decompression 8

Exploration and removal of roots and decompression 12

Excision of neuroma and reanastamosis of the nerve 3

Extraction of infected retained root and  re-

anastomosis of the nerve,

1

Early surgical intervention for patients  IANI (< 2 weeks)

Tara Renton Badcock Lecture 2011



Root retention with persistent 

Chronic infection-external draining sinus (20 years post surgical) Plan surgical approach

Late management of inferior alveolar nerve injury



If injury is > 36 hours days old or more 

Manage therapeutically

• Surgery - removal of implant doesn’t work

• Reassure patient

• Psychological support

• Pain management Medical management

• Topical Lidocaine patches, Capsaicin, Amitriptyline

• Systemic Pregabalin / Tricyclic antidepressants

Rodriquez-Lozano F, Sanchez-Perez A, Moya-Villaescusa MJ, Rodriguez-Lozano A, Saez-Yuguero MR. Neuropathic orofacial pain after dental
implant placement: review of the literature and case report. OOOE 2010; 109: e8-e12. Renton T, Yilmaz Z. Profiling of patients presenting with
posttraumatic neuropathy of the trigeminal nerve. J Orofac Pain. 2011 Fall;25(4):333-44. Renton T, Dawood A, Shah A, Searson L, Yilmaz Z. Post-
implant neuropathy of the trigeminal nerve. A case series. Br Dent J. 2012 Jun 8;212(11):E17. doi: 10.1038/sj.bdj.2012.497

Late management of inferior alveolar nerve injury



However Neuropathic pain does not respond to surgery
Surgical impact on NP 
• Slight tomild

Lingual nerve repair and recurrence of neuropathic pain

27 patientsmm Various procedures

• 10 no change in pain

• 7 mild to moderate change in pain

• 10 resolution of pain



• Acute phase
• Step down steroids prednisolone 50/40/30/20/10 mg over 5 days
• Vitamin B complex including  Riboflavin 300mg daily 3 months
• NSAIDs 

• Late phase

• Neuralgic pain
• Neurontin (Lyrica) Pregabalin
• Gabapentin
• Oxcarbazepine

• Burning chronic pain
• SNRIs
• TCAs Nortriptyline > Amitriptyline

• 15% Pts persisted with systemic meds 

• 18% IANI used topical medication

Medical management-
Pain medication



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.



American Society Neurology recommendations

• Medical management of neuropathic pain



Canadian Pain society recommendations
Medical management of neuropathic pain



National Institute Clinical excellence (NICE) NHS recommendations
Guidance for prescribing for adult neuropathic pain



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



Medical Trigeminal Ne pain management
Grade A for TN (Tegretol) 
Grade B for BMS (Nortriptyline & clonazepam)
limited for other conditions

Alonso-Ezpeleta O, Martín PJ, López-López J, 
Castellanos-Cosano L, Martín-González J, Segura-Egea
JJ. Pregabalin in the treatment of inferior alveolar nerve 
paraesthesia following overfilling of endodontic sealer. J 
Clin Exp Dent. 2014 Apr 1;6(2):e197-202.

Tara Renton Kings College London



Local medications

•Botoxin A injections

•Peripheral local anaesthetic block

•Capsaicin patches

•Topical LA patches

Ngeow WC, Nair R Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010 
Mar;109(3):e47-50.
Injection of botulinum toxin type A (BOTOX) into trigger zone of trigeminal 
neuralgia as a means to control pain
.

Nadine Khawaja, Zehra Yilmaz, Tara Renton Case studies illustrating the management of trigeminal neuropathic pain using topical 5% lidocaine 
plasters British Journal Pain 2013 https://doi.org/10.1177/2049463713483459 Nadine

https://doi.org/10.1177/2049463713483459
http://journals.sagepub.com/doi/abs/10.1177/2049463713483459


Capsaicin patches

• Grade evidence for other PTNs

• Low evidence for PPTTN



Botulinum toxin A

High level evidence for 

• diabetic neuropathic pain

• Migraine

• Limb amputation pain

• Low evidence PPTTN

• Emerging evidence for TN



Botulinum toxin A
Grade B for TN but low evidence for PTN



Pre Botox LA injections for focal neuropathic pain
Lidocaine 2% (1:80K epinephrine) 1-2mls infiltrations
positive response prerequisite for BTX treatment but not predictive

PDAP 1 or primary localised intra oral 
Ne Pain

• 7 patients
• Mean age 55yrs
• 60% Female
• Site 

• 40% mandibular posterior molar 
region

• 40% posterior maxillary molar region
• 20% anterior maxilla

• Response rate 
• Complete 3 (1 hour-30days)
• Partial 2
• None 2

PPTTN localised intra oral Ne Pain
• 18 patients
• Mean age 42 yrs
• 75% female
• Site

• 15% mandibular posterior molar region
• 5% posterior maxillary molar region
• 80% anterior maxilla

• Response rate
• Complete 14 (duration 1 hour -42 days)
• Partial 2
• None 2



Interventional pain management includes;

• Peripheral stimulation

• Superficial sessional neurostimulation

• Central Neurostimulation/ neuromodulation

• SPG - Ganglia  implanted 
neurostimulation

• TG Pulsed Radiofrequency 
• Spinal cord stimulation (not for OFP)

• Deep brain stimulation

• Transmagnetic stimulation

ABLATIVE TECHNIQUES
Gasserian Ganglion interventions

Radiofrequency ablation
Thermocoagulation
Balloon compression
Glycerolysis
Cryosurgery

Sphenopalatine ganglion injections
Stereotactic radiosurgery
Gamma knife may be indicated If there 
is medical contraindications to MVD



IASP Neuropathic SIG Recommendations 
interventional procedures for Ne Pain

Ne pain due to

• peripheral and central NP conditions

• herpes zoster and postherpetic neuralgia (PHN)

• painful diabetic and other peripheral neuropathies

• spinal cord injury NP

• central post-stroke pain

• radiculopathy 

• failed back surgery syndrome (FBSS)

• complex regional pain syndrome (CRPS)

• trigeminal neuralgia and neuropathy

Evidence is summarized and presented for 

• neural blockade, 

• spinal cord stimulation (SCS),

• intrathecal medication, 

• and neurosurgical interventions 

evidence, including degree of efficacy and safety, are: (1) epidural injections for herpes 
zoster; (2) steroid injections for radiculopathy; (3) SCS for FBSS; and (4) SCS for CRPS type 1. 
Based on the available data, we recommend not to use sympathetic blocks for PHN nor RF 
lesions for radiculopathy. 

Neuropathic pain (NP) is often refractory to pharmacologic and non-
interventional treatment. On behalf of the International Association for the 
Study of Pain Neuropathic Pain Special Interest Group (NeuPSIG), 



Alternative analgesic therapies

• Homeopathic
• Arnica reduces bruising and swelling

• Hypnotherapy
• self hypnosis
• induced hypnosis

• Counselling
• Chronic pain patients may need counselling to improve their coping strategies

• CBT

• Sleep

• Biofeedback
• training in changing function to reduce pain

• Tens shown to reduce the discomfort of ID blocks

• Pet therapy

• Mirror therapy



Summary what do we need to do?
Recommendations

• Ensure that you are familiar with the ICOP orofacial pain classification even if 
there are weaknesses

• TN is a well recognised condition but often misdiagnosed

• There are clear medical and surgical pathways for treatment of TN

• Prevention of PTNP is possible

• Identify when urgent treatment is needed (early referral)

• Focus on a patient centred holistic approach is required

• A multi  multi disciplinary approach is required



Kings College London-Tara Renton

http://www.orofacialpain.org.uk

Tara.renton@kcl.ac.uk





Mechanism Duration Treatment
Known/suspected nerve section Immediate exploration

TMS IANI –retained roots <30 hours Immediate exploration

Implant <30 hours Remove implant

Endodontic <30 hours After development of neuropathy

Remove tooth / overfill

Implant / Endodontic >30 hours Treat therapeutically

TMS IANI large neuropathic area, pain and

disability

<3 months Consider exploration

TMS LNI – large neuropathic area, pain and

disability

<3 months Consider exploration

TMS IANI – >6 month Treat therapeutically

TMS LNI– >6 month Treat therapeutically

LA, fracture, orthognathic, other surgery Treat t therapeutically

TIMING



0 10 20 30 40 50 60 70

Reassurance

Reassurance: patient

discharged

CBT

Surgery carried out

Informed about surgery

Medication

Topical 5% lidocaine

patches

M
a

n
a

g
e

m
e

n
t 

m
e

th
o

d

Number of patients

LNI

IANI

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

MULTIMODAL PATIENT CENTRED  TREATMENT 



recommendations

Post traumatic trigeminal neuropathy can be avoided, an international consensus is needed 

Pre existing Neuropathic pain MUST be assessed prior to ‘REPARATIVE’ surgery for pain.

in order to identify and trial predictors for risk of, resolution or persistence of TRIGEMINAL Nerve injury and neuropathic pain. There 
is a need for holistic future studies on nerve injuries with neuropathic pain to be rigorous in applying an agreed criteria for;

• diagnostic classification using ICHD beta 3 classification

• international consensus for pre and post injury Axis I, Axis II and Axis III assessment protocols 

• Phenotyping

• Health-category of personal factors especially age

• psychological factors

• sensory signs and symptoms QST and CPM

• genetics

• International Classification of Functioning/ Disability and Health model is used as a framework to categorize these predictors

• Neural profiling

• Outcomes?

• Systematic reviews identify that predictors in the category of

environmental factors, activities and participation were less frequently described in studies



Online questionnaires-dashboard
collaboration (inform)
Big Data/ Machine learning

Orofacialpain.org.uk



MRI for V Nerve injuries



Peripheral Stimulation

EMERGING EVIDENCE BASE FOR TN



Neuromodulation TG

Low level evidence base for refractory TN and 
PIFP

• Neural stimulation

• Pulsed radiofrequency

• Non pulsed radiofrequency = Thermocoagulation= 
radiofrequency ablation



Sphenopalatine Ganglion
neuromodulation

Only evidence base for 
Trigeminal autonomic 
cephalalgias



Brain Stimulation

Low evidence base for refractory TN and 
PIFP

Transmagnetic cranial stimulation

Transcranial direct current stimulation



Gamma Knife

LOW EVIDENCE BASE FOR 
REFRACTORY TN in patients 
who cannot undergo 
Microvascular 
decompression
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Tailor the treatment to the patient
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Nociception

Sensation

Behaviour

Suffering



Alternative analgesic therapies
• Homeopathic

• Arnica reduces bruising and swelling

• Hypnotherapy
• self hypnosis
• induced hypnosis

• Counselling
• Chronic pain patients may need counselling to improve their coping strategies

• CBT

• Biofeedback
• training in changing function to reduce pain

• Tens shown to reduce the discomfort of ID blocks

• Pet therapy

• Mirror therapy



• Non pharmacological methods
• Psychological
• Alternative
• Education 
• Sleep 

• Interpersonal strategies
• Communication

• reassurance
• sympathy
• understanding

• Caring
• Comfort
• Consideration
• Clinical Competence

Riboflavin 400ug BD
Q10 co enzyme A 100ug TDS
Or
Magnesium 550ug/day
Or Melatonin 4ug90mins before bed



Rarely indicated Surgical pain management
• Botoxin injections these have to be placed at nerve 

endings with obvious risk of causing temporary 3 month motor palsy 
to local nerves

• Neurostimulation
• Spinal cord stimulation (not for OFP)
• Deep brain stimulation
• Superficial sessional neurostimulation
• Ganglia  implanted neurostimulation
• Transmagnetic stimulation

• Ablative techniques
• Gasserian Ganglion interventions

• Pulsed Radiofrequency ablation
• Thermocoagulation
• Balloon compression
• Glycerolysis

• Sphenopalatine ganglion injections
• Stereotactic radiosurgery
• Gamma knife may be indicated If there is medical contraindications to MVD

Not possible for 
BMS



What next?New classification

Phenotyping base upon clinical and psychological

Development artificial diagnostics

Mobile apps for patients and clinicians

http://www.orofacialpain.org.uk

Thank you



TN

Notes:
1. In a few patients, pain may radiate to another division, but 
remains within the trigeminal dermatomes. 2. Duration can 
change over time, with paroxysms becoming more prolonged. 
A minority of patients will report attacks predominantly lasting 
for >2 minutes. 3. Pain may become more severe over time. 4. 
Some attacks may be, or appear to be, spontaneous, but there 
must be a history or Ending of pain provoked by innocuous 
stimuli to meet this criterion. Ideally, the examining clinician 
should attempt to conErm the history by replicating the 
triggering phenomenon. However, this may not always be 
possible because of the patient’s refusal, the awkward 
anatomical location of the trigger and/or other factors.


