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Part B Overview TN and other NPs

Diagnosis of TN?

Who gets TN?

How to manage TN?

Types of pain
Types of pain
Healthy acute pain
Nociceptive
healthy feeling pain ‘pain’
Inflammatory pain
healthy short lived after insult

Chronic pain =
disease of neuromatrix

Dentine
sensitivity

Pulpitis
reversible
+irreversible
Periapical
periodontitis

Trigeminal
neuropathic pain
PTN, CPSP, 2y TN,
BMS, PDAP/ PHN

Neuropathic pain
Associated with nerve lesion

Dysfunctional or centralised pain
Unknown cause

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

Fibromyalgia
PIFP
TMD
arthromyalgia
?





Pain and stress-related cortical activity links to
subcortical and cerebellar areas serving as a relay station
for a feedforward neural network that may catalyse
neuroimmune sensitization, neuroendocrine imbalance,
sleep and circadian system alterations, and psychological
comorbidities.
Vice versa, dysregulation of these systems may facilitate
pain generation and perpetuation.

Types of neuropathic pain







In 1994, the International Association for the Study of Pain
(IASP) defined neuropathic pain as “pain initiated or caused
by a primary lesion or dysfunction in the nervous system.”
In 2008, a task force initiated by the IASP Special Interest
Group on Neuropathic Pain (NeuPSIG) noted the need to
distinguish neuropathic pain from nociceptive pain arising
indirectly from neurological disorders and pain conditions
with secondary neuroplastic changes occurring in the
nociceptive system, and proposed a new definition that
omitted the term “dysfunction”:
“pain arising as a direct consequence of a lesion or disease
affecting the somatosensory system.”30
A slightly modified version of this definition was proposed
by the IASP Taxonomy Committee and accepted by the
IASP: “pain caused by a lesion or disease of the
somatosensory nervous system.”

Classification of Neuropathic Pain:
The type of damage or related pathophysiology causing a painful
neuropathic disorder can be classified as the following 1, 2,
1.

2.
3.
4.
5.
6.
7.

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

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

About 413 physicians completed a total of 3,956 patient records forms. Total
annual direct health-care costs per patient ranged from €1,939 (Italy) to €3,131
(Spain).
Annual professional caregiver costs ranged from €393 (France) to €1,242 (UK),
but this only represented a small proportion of total care because much care is
provided by family or friends. Sick leave costs ranged from €5,492 (UK) to
€7,098 (France), with 10%–32% patients prevented from working at some point
by NP.
Total cost (including direct and indirect costs) of NP per patient was
€10,313 in France (69% of the total cost), €14,446 in Germany (78%), €9,305 in
Italy (69%), €10,597 in Spain (67%), and €9,685 in the UK (57%).
Indirect costs (ie, sick leave) constituted the majority of costs in all five
countries: €7,098 in France, €11,232 in Germany, €6,382 in Italy, €7,066 in
Spain, and €5,492 in the UK. In the subgroup analysis, total annual direct costs
per patient were highest for neuropathic back pain and radiculopathy, and
lowest for fibromyalgia.
Mean WPAI score range was 34.4–56.1; BPI interference was 4.1–4.8; and EQ5D was 0.57–0.74. The results suggest that a significant proportion of the
patient’s work time in the previous week was affected by NP, and these are
relatively high compared with other diseases such as diabetes, respiratory
conditions, and arthritis.
The wider costs appear significantly higher to patients, carers/families, and
society as a whole than to the health system alone.

International Classification of OFP (ICOP) 2020

ICOP

Neuropathic pain

Acute nociceptive pain

Acute chronic
Myogenous pain

Acute chronic joint
pain

Neurovascular pain

Nociplastic pain

Definitions – do not confuse nomenclature!


Neuralgia – nerve pain



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



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



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


sensory (touch, heat, pain)



motor (movement)

Pain related to lesions of the cranial nerves
Neuropathic pain


Trigeminal neuralgia



Post traumatic
neuropathic pain



Neuropathic pain
Viral
Herpes
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Vitamin deficiency
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CTD, MS, GB
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Pain related to lesions of the cranial nerves
Neuropathic pain


Trigeminal neuralgia



Post traumatic neuropathic
pain
Damage due to

•
•
•
•

•

•

Local anaesthesia
Implants
Endodontics
Extractions especially third molar
extractions

Post viral
•

Post herpetic neuralgia

Post traumatic neuropathy

Post Traumatic neuropathic pain PTNP (ICOP)
4.1.2.3 Post-traumatic trigeminal neuropathic pain


Previously used terms: Anaesthesia dolorosa; painful posttraumatic trigeminal neuropathy.



Description: Unilateral or bilateral facial or oral pain
following and caused by trauma to the trigeminal nerve(s),
with other symptoms and/or clinical signs of trigeminal
nerve dysfunction, and persisting or recurring for more than
3 months.



4.1.2.3.1 Probable post-traumatic trigeminal neuropathic pain



Diagnostic criterion: A. Pain fulﬁlling all but criterion B2 for
4.1.2.3 Posttraumatic trigeminal neuropathic pain.

4.1.2.4 Trigeminal neuropathic pain attributed to other disorder
4.1.2.5 Idiopathic trigeminal neuropathic pain
Description: Unilateral or bilateral facial pain in the
distribution(s) of one or more branches of the trigeminal nerve

Diagnostic criteria:
A. Pain, in a neuroanatomically plausible area within the
distribution(s) of one or both trigeminal nerve(s),
persisting or recurring for >3 months and fulﬁlling
criteria C and D
B. Both of the following:
1. history of a mechanical, thermal, radiation or chemical
injury to the peripheral trigeminal nerve(s)
2. diagnostic test conﬁrmation1 of a lesion of the
peripheral trigeminal nerve(s) explaining the pain2
C. Onset within 6 months after the injury
D. Associated with somatosensory symptoms and/or
signs4 in the same neuroanatomically plausible distribution
E. Not better accounted for by another ICOP or ICHD-3
diagnosis.

Diagnostic Criteria PTPN

Traumatic event = onset

Neuropathic area
Allodynia / Hyperalgesia =
hyperaesthesia
Anaesthesia/paraesthesia = hypoaesthesia

Late diagnosis of Endo PTN
causing additional morbidity

Exclude other secondary non-traumatic causes of
Neuropathic pain
Nutritional deficiencies
Fe, Ferritin, Zinc, Magnesium,
Vit B complex, D, E
Malignancy
Compression by a space occupying lesion centrally or peripherally NEOPLASIA
Metabolic Acromegaly, Hormonal neuropathy (Hypothyroidism, Diabetes),
Infarction (sickle cell hypoxic neural damage, giant cell arteritis)
Demyelination (Multiple sclerosis)
Infection Post viral neuropathy, Bacterial, Leprosy
Toxic Heavy metal poisoning (lead, mercury) radiation, thermal, chemotherapy, drugs
Auto immune problems: Lupus, Rheumatoid disease
Sarcoidosis and amyloidosis

Secondary Trigeminal neuropathic pain + neuropathy but NOT PTNP
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

Central
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Periphe
ral
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Fractured
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Primary
10%

Multiple
Sclerosis
15%

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

Chronic post surgical pain (CPSP) or NeP?
Haroutiunian S, Nikolajsen L, Finnerup NB, Jensen TS. The neuropathic
component in persistent postsurgical pain: a systematic literature review.
Pain. 2013 Jan;154(1):95-102. doi: 10.1016/j.pain.2012.09.010.

Persistent postsurgical pain (PPSP) is a frequent and often disabling complication of
many surgical procedures.
Nerve injury-induced neuropathic pain (NeuP) has repeatedly been proposed as a
major cause of PPSP. However, there is a lack of uniformity in NeuP assessment
across studies, and the prevalence of NeuP may differ after various surgeries.
We performed a systematic search of the PubMed, CENTRAL, and Embase databases
and assessed 281 studies that investigated PPSP after 11 types of surgery.
The prevalence of PPSP in each surgical group was examined. The prevalence of NeuP
was determined by applying the recently published NeuP probability grading system.
The prevalence of probable or definite NeuP was high in patients with persistent pain
after thoracic and breast surgeries-66% and 68%, respectively. In patients with PPSP
after groin hernia repair, the prevalence
or knee arthroplasty it was 6%.

of NeuP was 31%, and after total hip

The results suggest that the prevalence of NeuP among PPSP cases differs in various
types of surgery, probably depending on the likelihood of surgical iatrogenic nerve
injury. Because of large methodological variability across studies, a more uniform
approach is desirable in future studies for evaluating persistent postsurgical NeuP.

30% get persistent pain 10% are severely affected
Very few related to dentistry likely due to LA

Kehlet H et al, 2006 Lancet

Features of Neuropathic pain









Multiple injuries or episodes of
infection and pain
Non respondent to anti inflammatory
pain killers (NSAIDs Paracetamol)
Better in mornings
Does not disturb sleep
Worsens during day
Worsens with stress, tiredness and
illness
Pain presentation
 Constant burning
 Elicited neuralgic
 Or combination

Diagnostic Criteria

Traumatic event = onset

Neuropathic area
Allodynia / Hyperalgesia =
hyperaesthesia
Anaesthesia/paraesthesia = hypoaesthesia

Post Traumatic neuropathic pain PTNP (ICOP)
4.1.2.3 Post-traumatic trigeminal neuropathic pain


Previously used terms: Anaesthesia dolorosa; painful posttraumatic trigeminal neuropathy.



Description: Unilateral or bilateral facial or oral pain
following and caused by trauma to the trigeminal nerve(s),
with other symptoms and/or clinical signs of trigeminal
nerve dysfunction, and persisting or recurring for more than
3 months.



4.1.2.3.1 Probable post-traumatic trigeminal neuropathic pain



Diagnostic criterion: A. Pain fulﬁlling all but criterion B2 for
4.1.2.3 Posttraumatic trigeminal neuropathic pain.

4.1.2.4 Trigeminal neuropathic pain attributed to other disorder
4.1.2.5 Idiopathic trigeminal neuropathic pain
Description: Unilateral or bilateral facial pain in the
distribution(s) of one or more branches of the trigeminal nerve

Diagnostic criteria:
A. Pain, in a neuroanatomically plausible area within the
distribution(s) of one or both trigeminal nerve(s),
persisting or recurring for >3 months and fulﬁlling
criteria C and D
B. Both of the following:
1. history of a mechanical, thermal, radiation or chemical
injury to the peripheral trigeminal nerve(s)
2. diagnostic test conﬁrmation1 of a lesion of the
peripheral trigeminal nerve(s) explaining the pain2
C. Onset within 6 months after the injury
D. Associated with somatosensory symptoms and/or
signs4 in the same neuroanatomically plausible distribution
E. Not better accounted for by another ICOP or ICHD-3
diagnosis.

Grading of neuropathic pain

Compared to the grading system published in 2008, we have (1) changed the order of the grading criteria to better reflect
clinical practice. (2) annotated the terms used to improve clarity. (3) recognized the role of screening tools
(questionnaires) in neuropathic pain evaluation. (4) emphasized that reaching the final level of certainty (definite
neuropathic pain) confirms clinically that a lesion or disease of the somatosensory nervous system can explain the pain
but, as often in neurology, it does not establish causality (ie, there may still be other causes of the pain such as a diabetic
ulcer). The main purpose of the grading system is to help in the classification of the pain as neuropathic.

Exclude non-traumatic
Neuropathic pain

Identified cause
Neuropathic
V (TN),IX,VII
classic neuralgiasTN classical
PDAP II

Nutritional deficiencies
Ne pain/PTN (CPSP)
Fe, Ferritin, Zinc, Magnesium,
metabolic, infection, MS,
neoplasia, vascular
Vit B complex, D, E
autoimmune)
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

Any spontaneous neuropathy
think Red flags of malignancy
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Over 50 years

•

Previous history of
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Recent onset

•

Rapid growth
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motor
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Resorption of adjacent
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Localised mobility of teeth
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Progressive trismus
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–
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Summary risk factors for PTPN
/chronic post surgical pain
Resultant sensory nerve injury
Large neuropathic area
Thermal allodynia
Mechanical allodynia
Hyperalgesia

Age > 50 yrs
Female
Multiple pain conditions
Social Factors

Injury

Surgical factors
Type of surgery
Site
Minimise nerve injury
(Tissue tension & Duration)
High level perioperative pain
(Lack of local anaesthesia)

Patient

Surgery

Joel Katz & Ze’ev Seltzer Transition from acute to chronic postsurgical pain: risk factors and protective
factors. Expert Review of Neurotherapeutics Volume 9, 2009 - Issue 5

Axis II Psychological factors
Mood anxiety / depression
Introversion, neuroticism,
hypervigilance, catastrophising
Fear of surgery
Fear of pain
Poor pain modulation DNIC
positive tests
Genetics
COMPT CA channels
Epigenetics
Prior abuse and neglect
OMICS ????

Dentistry causes of nerve injuries + neuropathic pain
Causes of LNI

Apicoectomy
Trauma
Spontaneous
Pathological excision
Other
Other tooth extraction
Apical infections
Endodontics
Chemical injury from LA
Implants
TMS

Other
Spontaneous

Cause

Cause

Causes of IANI's

Direct needle injury
Endodontics

Chemical injury from LA
TMS
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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])

160

Predictive patient factors


Presurgical pain intensity, child anxiety, child pain coping
efficacy, and parental pain catastrophizing were the only
presurgical factors identified as predictive of CPSP. Biological and
medical factors assessed were not associated with CPSP in any
study. Well-designed studies examining prevalence and predictors
of CPSP are critically needed in children.



The biopsychosocial model of pain is central to our
understanding of factors involved in the development and
maintenance of CPSP.

Several presurgical risk factors for CPSP have been
consistently identified in adults undergoing surgery,
including biological factors (older age, female sex),
medical factors (greater presurgical pain), and
psychosocial factors (higher levels of presurgical anxiety
and pain catastrophizing)7–10.
Hinrichs-Rocker A, Schulz K, Jarvinen I, Lefering R, Simanski C, Neugebauer EA. Psychosocial predictors and correlates for chronic postsurgical pain (CPSP) - a systematic review. Eur J Pain. 2009; 13:719–30. [PubMed: 18952472] 8. Katz J, Seltzer Z. Transition from acute to
chronic postsurgical pain: risk factors and protective factors. Expert Rev Neurother. 2009; 9:723–44. [PubMed: 19402781] 9. Kehlet H, Jensen
TS, Woolf CJ. Persistent postsurgical pain: risk factors and prevention. Lancet. 2006; 367:1618–25. [PubMed: 16698416] 10. Kehlet, H., Edwards,
RR., Brennan, T. Persistent Postsurgical Pain: Pathogenic Mechanisms and Preventive Strategies, Pain 2014. In: Srinivasa, RN., Sommer, CL.,
editors. Refresher Courses, 15th World Congress of Pain. Washington, D.C: IASP Press; 2014.


Psychosocial risk factors predictive of CPSP




Cognitive


Fear of surgery and anxiety



Fear of pain

Personality disorder


increased preoperative anxiety



Introverted personality



Catastrophizing



Poor coping skills



Hypervigilance state



Psychological vulnerability – pain related fear



Social support



Solicitous responding


Empathetic spouse encouraging negative behaviour



Munchausen

Katz J, Seltzer Z. Transition from acute to chronic postsurgical pain: risk factors and protective
factors. Expert Rev Neurother. 2009 May;9(5):723-44. doi: 10.1586/ern.09.20. Review.

Type of patient
Nociception
Sensation
Behaviour
Suffering
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Women
GWAS
Injury- PTSD
Inhibition is poor
with low pain
modulation
Mood disorders
Anxiety & Stress
Personality
disorders
introspective, catastrophiser and
hypervigilance

S

Prior abuse and
neglect
Sleep deprivation
Stress

Determinants for onset and maintenance of chronic pain=AXIS II

Denk F, McMahon SB Neurobiological
basis for pain vulnerability: why me?
Pain. 2017 Apr;158 Suppl 1:S108-S114.

Past life events………
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What is Neuropathic
pain?

Who gets PTNP? Why prevent
PTNP?

How to prevent How to manage
these injuries?
these injuries?

Why are nerve injuries such a big deal ?

Mainly
permanent

Avoidable /
negligent

50-70%
patients have
chronic pain

Associated
functional and
psychological
impact

Particular issues with Trigeminal pain?





Big part of our lives
Underpins the primordial survival instincts
Constant unavoidable activity
Underpins daily pleasure in health









Eating
Drinking
Speaking
Smiling
Sexual interaction

Underpins our identity!

Most nerve injuries are permanent and cannot be fixed

Prognosis V Nerve injuries N=1331

Van der Cruyssen F, Peeters F, De Laat A, Jacobs R, Politis C, Renton T. Factors affecting evolution of symptoms and quality of life in patients
referred for iatrogenic post-traumatic trigeminal neuropathy: a longitudinal study in two tertiary referral centers in UK and Belgium. Pain 2020 in

Predictive prognosis by clustering n=1331

Positive factors for resolution
LA or M3M cause
EQ5D low pain
Lingual nerve
Sensory loss with or without pain

Negative factors for resolution
EQ5D poor activity
Allodynia
Endo Implant nerve injuries
Maxillary nerve
Duration of NI
Collaboration with University of Leuven
Fréderic Van de Cruyssen

Clustering of Sensory Profiles (N = 976) in press

Sensory Loss
N = 420 (43,03%)

Mechanical
Hyperalgesia
N = 309 (31,66%)

Thermal Hyperalgesia
N = 247 (25,31%)

Collaboration with University of Leuven
Fréderic Van der Cruyssen
Constantis Politis
Reinhilde Jacobs

Van der Cruyssen F, Peeters F, De Laat A, Jacobs R, Politis C, Renton T. Factors affecting evolution of symptoms and quality of life in patients
referred for iatrogenic post-traumatic trigeminal neuropathy: a longitudinal study in two tertiary referral centers in UK and Belgium. Pain 2020 in

Consequences
Neuropathy causing functional problems

Renton T, Dawood A, Shah A, Searson L, Yilmaz Z. Postimplant neuropathy of the trigeminal nerve. A case series. Br Dent J.
2012 Jun 8;212(11):E17. doi: 10.1038/sj.bdj.2012.497

Shaving
Work
Make-up…
Confidence
Socialising
Speech
Drinking
Brushing teeth
Kissing
Eating
Functionality Problems

Recent study @ KCL on 100 implant
nerve injury patients
95% of implant nerve injury
neuropathic pain
92% permanent
Functional and psychological impact
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Psychological consequences








Depression
Anger
Post traumatic stress disorder 68%
Victim of abuse
Loss of ability to trust

Kubler Ross

The psychosocial and affective burden of posttraumatic neuropathy following injuries to the trigeminal nerve. Smith JG, Elias LA, Yilmaz Z,
Barker S, Shah K, Shah S, Renton T. J Orofac Pain. 2013 Fall;27(4):293-303. doi: 10.11607/jop.105 Sullivan MJ et al. Catastrophizing and
perceived injustice: risk factors for the transition to chronicity after whiplash injury. Spine (Phila Pa 1976). 2011 Dec 1;36(25 Suppl):S244-9
Dec;92(12):2041-56. Review

Medicolegal consequences
Nerve damage related to dental
procedures are often NEGLIGENT as
they are elective surgery and damage
is avoidable.
This results in litigation and
Settlements getting more expensive
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Overview

What is Neuropathic
pain?

Who gets PTNP? Why prevent
PTNP?

How to prevent Trigeminal
these injuries and neuralgia
how to manage
them?

Preventing dentistry related nerve injury and PTNP
How do we prevent these injuries?
 Managing patients expectations
 Risk assessment and management
 Operative technique
 Post op follow up
 Recognition and early medical and or
surgical intervention (if indicated)

Prevention of Trigeminal Post Traumatic Painful Neuropathy?

Local anaesthesia
Dental Implants
Endodontics
Third molar surgery

Risk factors for persistent neuropathy related to IDBs
In order to minimise complications related to dental LA you need to consider modifying the following risks;

•

•

•
•
•

•
•
•
•
•

Block anaesthesia Nerve block injections should be undertaken without intent on direct ‘hit’ of the nerve. 60% of
patients who experience the ‘funny bone’ neuralgia due to the IDB needle being placed too close to the lingual or
inferior alveolar nerves experience persistent neuropathy (20)

Block
Lingual nerve > IAN Is this technique related or anatomically related (less fascicles in LN lower
capacity for
recovery). Perhaps the direct IDB approach may place the lingual nerve at increased risk compared with eth
injections
indirect technique. (14)
Concentration of LAAny increased concentration of any agent leads to increased neural neurotoxicity (21)

Volume of LA
There is no evidence to support this suggestion but all chemicals are neurotoxic,
Multiple
dependent upon the proximity, LA concentration, neural damage additional volume
would add to potential
neurotoxicity.
injections
Multiple injections Second or subsequent injections that impede directly on or in neural tissue may not be
associated with the usual ‘funny bone’ neuralgic pain. Thus the patient does not self-protect as effectively possibly
Type and
rendering the nerves more at risk of direct damage.
Severe pain on injection 60% increased occurrence of persistent neuropathy after IDBs (21) concentration
Type of LA Agent
Bupivicaine most neurotoxic of all LA agents
of LA agents
Type of vasoconstrictor? The role of vasoconstrictor in nerve damage is unknown
Sedated or anaesthetized patients? There is no evidence to support unresponsive patients, are less likely to protect
themselves when neuralgia (funny bone reaction) occurs as the IDB needle encroachesExtreme
too close to the nerve.
Lack of LA aspiration? Again there is no evidence to support that aspiration during IDB pain
results in lower persistent
neuropathies but a pragmatic view may infer less chemical injected intra neurally will cause less chemical nerve
during
injury.

Infiltration dentistry is dependant upon the site and procedure
Maxillary dentistry can be
performed entirely using
Lidocaine 2% with
adrenaline for all
procedures
Buccal infiltration with intraseptal injections
No additional benefit using
4% Articaine
No palatal or incisal blocks
are indicated
IDBS needed for
Posterior mandibular molar
Endodontic procedures may
require IDBs or higher
techniques (Gow Gates or
Akinosi)
Illustration modified from figure courtesy of Andrew Mason University Dundee

Mandibular 7s and 8s for perio, restorations or
implants
Articaine 4% buccal infiltration and Lidocaine 2%
lingual infiltrations OR for extractions
intraligamental
If fails may need lidocaine IDB
Mandibular 1st molars for perio, restorations or
implants
Articaine 4% buccal +/- Lidocaine 2% crestal or
lingual infiltration s OR for extractions add
lidocaine lingual of intra-ligamental
Mandibular premolars, canines incisors for perio,
restorations or implants
Articaine buccal infiltration (incisal nerve block
using 30% cartridge) adjacent not in the mental
foramen and massage over region. If fails repeat or
add crestal or lingual infiltration OR for extractions,
intra-ligamental

Prevention of Trigeminal Post Traumatic Painful Neuropathy?

Local anaesthesia
Dental Implants
Endodontics
Third molar surgery

Prevention of Implant nerve injury
Risk factors
Most nerve injuries occur:
 In patients over 47 years
 In the parasymphyseal region
 During preparation of implant bed
 Using Implants >10mm
 When the patient experiences severe pain


during prep or implant placement



severe pain post surgery



Intraoperative bleed during prepping

Yilmaz Z, Ucer C, Scher E, Suzuki J, Renton T. A Survey of the Opinion and Experience of UK Dentists: Part 1: The
Incidence and Cause of Iatrogenic Trigeminal Nerve Injuries Related to Dental Implant Surgery. Implant Dent. 2016
Oct;25(5):638-45.

Risk factors 1
A. Poor risk assessment - Inadequate preoperative assessment and planning due to;

Lack of knowledge/inexperience

Poor Planning
Insufficient Safety zone
Lack of identification of existing pre-surgical neuropathy.
Inappropriate radiographs
Additional risk assessment of mandibular premolars and molars
Inability to read CBCT
Poor planning
Using
implants > 8mm
Know where the nerve is. Nerve localisation, risk factors when assessing IAN
position
Inadequate informed consent and management of patient expectations

(Mental loop, characteristics of IAN position in various sites of mandible).
Parasymphyseal zone high risk.
The accuracy of estimating the position of the IDC based on plain films Operative
or CT scans is highlighted in the radiographic assessment section.

Poor technique reducing Safety zone/ lack
drill stops,
LCPAs
Insufficient Safety zone- Risk perforation of a canal use
surrounding
IDCguides/
or, evenintraoperative
direct perforation
and damage
to the nerve.
Lack of recognition risks bleeding/ drill sink
Poor surgical technique
Poor recognition of intraoperative problems
Poor implant placement
Post operative
Selection of implants 10mm plus
Late recognition of nerve injury
(evidence supports shorter implants -short implants <8mm to simplify
procedure and minimise morbidity)
Lack removal implant within 30 hours

Evidence for prevention of implant related nerve injuries



Computer guided surgery (none)



Use surgical guides (moderate)


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

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



Drill stops stock or tailored (none)



ITI recommendation (moderate)
•PAUSE after 60% planned depth OR 6mm
•Take LCPA and check position

USE SHORT IMPLANTS less than 10 mm for parasymphyseal region

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

Prevention of Trigeminal Post Traumatic Painful Neuropathy?

Local anaesthesia
Dental Implants
Endodontics
Third molar surgery

Endodontic related nerve injuries mechanisms


Mechanical compression canal due to overfill



Direct mechanical damage due to over instrumentation



Haemorrhage with direct and indirect neural ischaemia



Loss of apical seal and CHEMICAL leakage and damage



Inflammation / infection

Fanibunda K, Whitworth J, Steele J (1998) The management of thermomechanically compacted
gutta percha extrusion in the inferior dental canal. Br Dent J. 1998 Apr 11;184(7):330-2

Prevention of Endodontic related neuropathy: Risk factors
A. Inadequate preoperative assessment and planning due to;
•
Lack of knowledge
o
GDP (80% of referrals) GDP endodontic success rates are significantly lower than that of specialist endodontists (15% vs 85%)
o
The American Association of Endodontists have made several recommendations regarding the necessity of referral of these
patients
•
Inability to read the radiographs or CBCT
•
Inadequate informed consent-all options provided and related risk benefit for each
•
Lack of identification of existing pre-surgical neuropathy (periapical lesions).

Tooth apex position
Proximity to IDC
Related root
morphology

B.

Premolar teeth & Proximity of tooth apex to IDC – 90% of the mandibular teeth in this series, were close to the IAN canal or
premolars adjacent to the mental foramen. Proximity to the apex to the IAN/ breach apical seal and over chemical or
instrumentation
•
Tantanapornkul et al (33) reported the specificity and sensitivity of CBCT versus panorals in identifying the proximity of the
IAN to the tooth roots in 161 mandibular third molars 161; for it was CBCT 93% and 77% respectively and for panoramic 70%
and 63% which were not significantly different.
•
Patel et al (34) have reported on the use of CBCT in managing complications related to endodontics when compared with long
cone periapicals.
C. Poor technique
o
Breach of apex causing pain during surgery on irrigation or during instrumentation and damage to periapical tissues
o
Over instrumentation
o
Overfill Detectable overfill occurred in 60% of cases and over instrumentation during preparation

Poor technique
Lack apical seal
Over instrumentation
Over filling

D. Early recognition and intervention for Endodontic related nerve injuries
•
ALWAYS undertake HOMECHECK , review patient and confirm neuropathy
•
Neuropathy related to endodontics can be delayed and the patient must be encouraged to report any change in sensation up to
3-4 days post treatment (Renton et al unpublished).
•
If nerve injury is suspected, you will already be aware of the proximity of the tooth apex to the IDC and whether there was
likely breach of apex, over instrumentation or deposition of endodontic material into the IAN canal.
•
If there is suspected the material, the apex and or tooth must be removed within 48 hours of placement in order to maximise
recovery from nerve injury (9). If the patient is insistent on keeping the tooth urgent referral of the patient may be indicated for

Postoperative
Late recognition and late
tooth or overfill removal

Risk assessment Radiographic
Proximity to the Inferior dental canal (IDC)
Mandibular teeth proximal to the IAN canal


Apex of the tooth may be adjacent or intruding into the IDC
canal and any small degree of leakage or overfilling may
compromise the IAN.



Assessment of the proximity of the tooth apex to the IAN
canal has become significantly improved with Cone Beam CT
scanning (CBCT) with the attendant risk of additional radiation
and may not provide significantly more information than a
plane long cone radiograph.



Most of CBCT assessment of tooth positioning relation to the
IAN canal is based on M3M prior to extraction
Tilotta-Yasukawa F, Millot S, El Haddioui A, Bravetti P, Gaudy JF.Labiomandibular paresthesia caused by endodontic
treatment: an anatomic and clinical study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2006 Oct;102(4):e47-59.

Prevention of Trigeminal Post Traumatic Painful Neuropathy?

Local anaesthesia
Dental Implants
Endodontics
Third molar surgery

Preventing M3M surgery related PTPN

Lingual nerve
Age of the patient
Poor surgical technique
Junior surgeons
Duration of surgery
Lingual access surgery
Distal bone removal and lingual nerve
injury
Use Buccal approach
Minimal access
‘aberrant’ Lingual nerve anatomy
11-18% of lingual nerve above
alveolar crest distal to M3Ms

Inferior alveolar nerve
Age of the patient
oIntra-operatory exposure of the nerve
oUn-erupted tooth
Poor Radiographic risk assessment
Perforation of tooth roots by IDC
Proximity of tooth roots to inferior dental
canal (IDC)
Plain film
IDC loss LD
Darkening of roots
Deviation of IDC
CBCT lack cortication, distortion of canal.
Lingual IDC

Acta Odontol Scand. 2013 Jul 4. The importance of a good evaluation in order to prevent oral nerve injuries: A review.Céspedes-Sánchez JM, Ayuso-Montero R, Marí-Roig A, Arranz-Obispo C, López-López J.
662 were obtained from the search, from which 25 were selected accomplishing the inclusion criteria. Moreover, seven important articles were selected from the references of the ones mentioned, obtaining a
total of 32 articles for the review.
Renton T, McGurk M. Brit J Oral Maxillofac Surg 2001; 39: 423-428 Acta Odontol Scand. 2013 Jul 4. [Epub ahead of print]
The importance of a good evaluation in order to prevent oral nerve injuries: A review.Céspedes-Sánchez JM, Ayuso-Montero R, Marí-Roig A, Arranz-Obispo C, López-López J.
662 were obtained from the search, from which 25 were selected accomplishing the inclusion criteria. Moreover, seven important articles were selected from the references of the ones mentioned, obtaining a
total of 32 articles for the review.

Prevention
Lingual nerve Injury in M3M surgery

Spot the lingual nerve!

Avoid going
anywhere
near the
lingual nerve
or lingual
plate!

Minimal access prevents LNI

NEVER
Remove
distal bone
OR section
through the
tooth

Old Technique ‘Explode the patient’

New technique minimal access

Evaluation of trigeminal nerve injuries in relation to third molar surgery in a prospective patient cohort. Recommendations
for prevention. Renton T, Yilmaz Z, Gaballah K. Int J Oral Maxillofac Surg. 2012 Dec;41(12):1509-18.

Prevention LNI related to M3M surgery
Buccal minimal access surgery

Fissure bur not
rose head bur to
get more
accurate and
minimal bone
removal and
tooth section

X

X

√

Triangular flap ensures minimal access and no
exposure of distal bone behind M3M
Envelope flap increases trismus too

Prevention of lingual nerve injury

Use the buccal approach with No distal bone removal

The buccal approach

Preventing inferior alveolar nerve injury
Risk assessment

Céspedes-Sánchez JM, Ayuso-Montero R, Marí-Roig A, Arranz-Obispo C, López-López J The importance of a good evaluation in order to prevent oral nerve
injuries: A review. Acta Odontol Scand.2013 Jul 4.
Factors that are associated with injury to the IAN in high-risk patients after removal of third Molars. Selvi, Dodson, Nattestad, Robertson, Tolstunov.
BJOMS 51 (2013) 868–873. with permission.

Risk assessment using plain films
Radiographic factors
• Diversion of the canal
• Darkening of the root
• Interruption of the canal LD

Recognise
plain film risk
factors
If high risk CBCT

NEW
• Juxta-apical area
• Deviation of canal
• Narrowing / darkening of
roots

Renton T, Hankins M, Sproate C, McGurk M. A randomised controlled clinical trial to compare the incidence of injury to the inferior alveolar nerve as a result of
coronectomy and removal of mandibular third molars. Br J Oral Maxillofac Surg. 2005 Feb;43(1):7-12 Rood JP, Shehab BA.The radiological prediction of inferior
alveolar nerve injury during third molar surgery.Br J Oral Maxillofac Surg. 1990 Feb;28(1):20-5 Rud J.Third molar surgery: perforation of the inferior dental nerve
through the root. Tandlaegebladet. 1983 Oct;87(19):659-67. No abstract available.

Risk assessment using plain films
Risk
• 0.5% of cases permanently
• 2% of cases temporarily
BUT if the teeth are superimposed on
the IAN canal
• 20% temporary
• 2% permanent

10 x

Risk factors

• increased age
• difficulty of surgery
• proximity to the IAN canal
•
•
•

Renton T, Hankins M, Sproate C, McGurk M. A randomised controlled clinical trial to compare the incidence of injury to the inferior alveolar nerve as a result of
coronectomy and removal of mandibular third molars. Br J Oral Maxillofac Surg. 2005 Feb;43(1):7-12
Rood JP, Shehab BA.The radiological prediction of inferior alveolar nerve injury during third molar surgery.Br J Oral Maxillofac Surg. 1990 Feb;28(1):20-5
Rud J.Third molar surgery: perforation of the inferior dental nerve through the root. Tandlaegebladet. 1983 Oct;87(19):659-67. No abstract available.

CBCT Risk assessment to IANI
Proximity to IDC and perforation
Perforation is very rare
How close does the nerve have to be?
The nerve doesn’t have to ‘perforate’ tooth…
IAN at risk CBCT
Distortion of IDC
Lingual position IDC
Loss of cortication IDC
Bifid IDC
Inter proximal
IDC/perforation tooth
root by IDC

Dalili Z, Mahjoub P, Sigaroudi AK. Comparison between cone beam computed tomography and panoramic radiography in the assessment of the
relationship between the mandibular canal and impacted class C mandibular third molars. Dent Res J. 2011;8:203
Roberto Pippi. Inferior Alveolar Nerve Entrapment. J Oral Maxillofac Surg 68:1173-1178, 2010

M3M Removal or Coronectomy?
Yes to all


Patient healthy?



Patient reliable?



Tooth vital?



Tooth high riskconfirmed on CBCT
inter radicular IAN?

Coronectomy

No to any
Removal
with sectioning

Guerrero ME, Botetano R, Beltran J, Horner K, Jacobs R Can preoperative imaging help to predict postoperative
outcome after wisdom tooth removal? A randomized controlled trial using panoramic radiography versus cone-beam CT.
Clin Oral Investig. 2014 Jan;18(1):335-42. doi: 10.1007/s00784-013-0971-x. Epub 2013 Mar 15.

Prevention of M3M IANI
Technique decision Coronectomy
Less than 4% of high risk M3Ms need a coronectomy (slides courtesy Gexala Umar)

Prevention of IAN injury
Coronectomy technique

Coronectomy does prevent nerve injury in selected
cases
Unfortunate case:
Booked for coronectomy but had M3M removal
Now patient has a permanent painful IANI

Management of dentistry related nerve injury
•Treat the patient with the nerve injury!
•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

We do know that
Surgery alone is not enough for
neuropathic pain!

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.

No complicated tests!

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.

Management of Implant nerve injury
Confirm Nerve injury
Temporary or permanent?
• Mechanism
• Duration
• Identify the extent of injury
• Size neuropathic area
• Subjective function
• Mechanosensory function
• Disability
• Pain / discomfort
• Allodynia
• Hyperalgesia
• Spontaneous or elicited?
Patient’s story and expectations?
Renton T, Thexton A, SJ Crean, Hankins M. Simplifying assessment of recovery of the lingual nerve from injury. BDJ 2006 10:569-573 Renton
T, Thexton A, Mcgurk M. New method for the objective evaluation of injury to the lingual nerve after operation on third molars.Br J Oral Maxillofac

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

Assessment of neuropathic area
Know your anatomy!

Neuropathic area you
can use dental vitality
tests but not very
reliable
Extraoral neuropathy
affecting 9 of area0%

Inferior dental block
undertaken with
resultant numbness of
mouth&lip with pain
Neuropathic area should
affect ‘DISTAL’ domain
of dermatome

Presentation
of persistent PTNP (n=525) Renton et al unpublished
Onset of neuropathy +/- pain correlates with intervention
Pain descriptors



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%

Presenting with neuropathic pain 70%
Functionality
Significantly daily functional impact 65% with pain

Psychologically (PTSD in 68% of patients) impact especially

Referral from:

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

Specialist
LNI = 50% IANI = 32%


Reported extreme pain during surgery






48%

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%

Reported high level pain post surgically 56%

Mechanical Hyperalgesia

48%

IANI related to;

Cold allodynia in IANI pts

87%



Third molar surgery



Implant



LA

16%



Endo

8%



Periapical infections

1%



Facial electrolysis

1%

LNIs related to;

60%
14%

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

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

Post surgical CBCTs only required
for M3M Inferior alveolar nerve injury

Additional tests
Neurosensory
Mechanosensory
QST
Blink reflex
Diagnostic Lidocaine blocks
Psychological

IMAGING Inferior alveolar nerve injury (IANI)
WHEN IS CBCT INIDICATED POST NERVE INJURY?

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

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)

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

Management of trigeminal nerve injuries

Management of trigeminal nerve injuries

Treat the patient with the nerve injury

2014

What are we trying to treat?




The patient with the nerve injury
Impact of nerve injury include;







Pain, numbness and or altered sensation
Functional difficulties
Psychological impact

These result in changed behaviours, anxiety depression, anger, frustration
and PTSD
Management Strategies




Understanding and acknowledging their problem. Providing realistic prognosis
and possible management strategies
Pain ‘relief’
Behavioural techniques to assist the patient in adapting to new self (both
functional and psychological)

Maximising response to treatment requires a multi modal
approach
Topical 5% lidocaine
patches

LNI
IANI

Management method

Medication

Informed about surgery

Surgery carried out

CBT
Reassurance: patient
discharged
Reassurance

0

10

20

30

40

50

60

70

Number of patients

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

Multidisciplinary management
Regardless of location of injury, NP is diagnosed based on common neurologic signs
and symptoms that are revealed by history taking and on physical examination.

NP is best treated with a combination of multiple therapeutic
approaches, which starts with patient education, and the
treatments include conservative, complementary, medical,
interventional, and surgical treatment modalities.
Goals of treatment include improvement in pain control and in coping skills
as well as restoration of functional status. Early identification of realistic
treatment expectations is the key to building a successful relationship with a
patient suffering from NP.
In most instances when treating chronic NP, the approach to pain management begins with conservative
therapies and advances to more interventional ones only when earlier modalities do not meet goals of pain
relief and improved function, because risks increase with the invasiveness of the therapies. Most patients
with NP benefit most from an individualized, multimodal approach that emphasizes both pain and function.

Management of trigeminal nerve injuries
will depend upon….
The patients
symptoms

Mechanism
of injury

Duration
of injury

Management of PTPN
Cause and duration
URGENT treatment < 30 hours




Any known or Suspected nerve trauma
Implants
Endodontics (neuropathy may develop 2-3
days post treatment)










Wait for resolution
•

•
•
•

Lingual nerve injuries related to
LINGUAL ACCESS third molar
surgery (consider explore @ 12 weeks)
LA
Trauma
Orthognathic

Within 2 weeks
Buccal approach causing Lingual nerve
Inferior alveolar nerve injuries related to
third molar surgery Consent patient properly…forearmed is for warned
> 2 weeks
Not ideal

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

Why is timing of intervention do crucial?

Pain
Central changes after peripheral nerve injury


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.

Psychological and functional 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 intervention for PTNP
Hear the patient They are often
angry and frustrated by
misdiagnosis and denial
Let them tell their story

Be clear
Provide a diagnosis
Make no false promises (will
get better in 12 weeks or 2
years!
I say ‘The good news it
wont get worse bad news
its unlikely to get better’

Attend to:
Pain
Functional difficulties
And psychological impact

Cognitive behavioural
therapy
CBT

Mindfulness

Acceptance and
commitment therapy
ACT

Medical interventionAcute and chronic Pain medication


Acute phase








Late phase
Neuralgic pain
•
•
•



•



Neurontin (Lyrica) Pregabalin
Gabapentin
Oxcarbazepine

Burning chronic pain
•



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

SNRIs
TCAs Nortriptyline > Amitriptyline

15% Pts persisted with systemic meds
18% IANI used topical 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.

Lidocaine patches



Prevent cold allodynia
For outdoor sports,
cycling, tennis, golf,
swimming




Prevent sleep interruption
at night
Improve quality and
quantity of sleep

Medical Managementtopical 5% Lidocaine
Versatis patches






Excellent in minimising elicited pain due to:
Cold allodynia caused by sport and winter
activity
Mechanical allodynia interfering sleep

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

Botoxin A

Grade B for TN but low evidence for PTN

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.

Acute surgical intervention –
removal implant / endo tooth
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 for patients IANI (< 2 weeks)
Procedure

Number
patients

of

Exploration and debridement
Exploration and decompression
Exploration and removal of roots and decompression

1
8
12

Excision of neuroma and reanastamosis of the nerve

3

Extraction of infected retained root and reanastomosis of the nerve,

1

Tara Renton Badcock Lecture 2011

Nerve exploration what do we find?
Exploration
Decompression
Neuroma

in continuity
(NIC) excision and reapproximation
End neuromata EN)
excision and reapproximation with
minimal tension


Tara Renton Badcock Lecture 2011

Key surgical procedures carried out for LNI patients
Procedure
Exploration and decompression
Release of scar tissue, excision of neuroma and
re-anastimosis of the nerve
Nerve appears normal

Number
patients
28

of

7
2

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

Operative findings lingual nerve injury

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

Granulation tissue in
healing socket

Nerve tissue
pulled into socket

Exposed buccal bone
illustrating healing socket
margin

Inferior alveolar nerve injury
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

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
early surgical intervention < 2 weeks
CBCT useful for risk assessment of nerve injury on removing roots and provides
evidence for earlier nerve exploration

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


Slight tomild

Lingual nerve repair and recurrence of neuropathic pain
27 patients Various procedures


10 no change in pain



7 mild to moderate change in pain



10 resolution of pain

Adjunctive therapies


Homeopathic











self hypnosis



induced hypnosis

Counselling




Chronic pain patients may need counselling to improve their coping strategies

CBT
Sleep
Biofeedback




reduces bruising and swelling

Hypnotherapy





Arnica

training in changing function to reduce pain

Tens shown to reduce the discomfort of ID blocks
Pet therapy
Mirror therapy

New developments
Zuniga JR, Mistry C, Tikhonov I, Dessouky
R, Chhabra A Magnetic Resonance
Neurography of Traumatic and Nontraumatic
Peripheral Trigeminal Neuropathies. J Oral
Maxillofac Surg. 2018 Apr;76(4):725-736. doi:
10.1016/j.joms.2017.11.007. Epub 2017 Nov
16.
Dessouky R, Xi Y, Zuniga J, Chhabra A. Role
of MR Neurography for the Diagnosis of
Peripheral Trigeminal Nerve Injuries in Patients
with Prior Molar Tooth Extraction. AJNR Am J
Neuroradiol. 2018 Jan;39(1):162-169.
Cox B, Zuniga JR, Panchal N, Cheng
J, Chhabra A. Magnetic resonance neurography
in the management of peripheral trigeminal
neuropathy: experience in a tertiary care centre.
Eur Radiol. 2016 Oct;26(10):3392-400. doi:
10.1007/s00330-015-4182-5. Epub 2016 Jan 21
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Part B Overview TN and other NP

Diagnosis of TN?

Who gets TN?

How to manage TN?
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Trigeminal neuralgia History
TN was first described in the writings of Galen, Aretaeus of Cappadocia, and
Avicenna as early as the first century, although the first accurate
descriptions were not officially documented until the 1700s .
In 1756, Nicholas André coined the term “tic douloureux” because of the
distinctive facial spasms that accompany the attacks.
An English physician named John Fothergill is creditedas the first to give a
full and accurate description of the disorder in a submission to the Medical
Society of London in 1773, titled “On a Painful Affliction of the Face.” As such,
the disease is also known as “Fothergill’s Disease.

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.iasppain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/20132014OrofacialPain/FactSheets/Trigeminal_Neuralgia.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”.

ICOP diagnostic criteria

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

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

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

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

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.

ICOP classification for TN
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.

4.1.1.3 Idiopathic trigeminal neuralgia
Description: Trigeminal neuralgia with neither
electrophysiological tests nor MRI showing signiﬁcant
abnormalities

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.

4.1.1.3.1 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

ICHD3 diagnostic criteria for TN (IASP, ICHD3 and ICOP)


Classical TN





Paroxysmal pain 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



132

Not secondary
No NVC

TN is rare, affecting 4 to 13 people per 100,000.

TN is rare, affecting 4 to 13 people per 100,000.


Classical TN





Paroxysmal pain ONLY pain in V” and V2, unilateral in patients over 60 years with Neurovascular conflict
Above with back ground pain and Neurovascular conflict (NVC) conflict

Secondary TN

Multiple sclerosis (MS)
bilateral, neuropathy, younger age
Space occupying lesions (SOL) tumour
Stroke
Vasculitis


Idiopathic TN



Not secondary
No NVC

Diagnosis and differential diagnosis of trigeminal neuralgia Zakrzewska JM. Clin.J.Pain 2002;18:14-21

Trigeminal Neuralgia








Patient characteristics
Older patients 5th-6th decade
Spontaneous onset
V2 and V3 most commonly
affected
Often starts as pain on
brushing teeth ‘dental pain’










Familial TN
? Nav1.7 and Nav1.8 sodium
channel genetic mutation



Light touch, eating, talking

Relieving factors




Bouts last for seconds, pain free periods

Refractory period
Less pain at Night
Elicited pain




Distribution of trigeminal nerve

Duration, periodicity




Moderate to severe

Site, radiation




Flashing, shooting, sharp, unbearable

Severity






Pain Characteristics

Avoid touch, anticonvulsants

Associated factors


Trigger areas, weight loss

Trigeminal Neuralgia clinical features




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
Although the duration of trigeminal neuralgia paroxysms may last up to 2 minutes, in most patients they are
only a few seconds long

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
Unlike other neuropathic pains, trigeminal neuralgia may enter into periods of complete pain
remission in up to 63% of patients
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

Aetiology of TN
Several studies suggest that
compression-induced
microstructural changes may
be estimated using diffusiontensor imaging (DTI) and
tractography to measure focal
demyelination and edema.
Leal PR, Roch JA, Hermier M, et al. Structural abnormalities of the trigeminal root revealed by diffusion tensor imaging in
patients with trigeminal neuralgia caused by neurovascular compression: a prospective, double-blind, controlled study. Pain
2011;152(10): 2357-2364. doi:10.1016/j.pain.2011.06.029.
Desouza DD, Davis KD, Hodaie M. Reversal of insular and microstructural nerve abnormalities following effective surgical
treatment for trigeminal neuralgia. Pain 2015;156(6):1112-1123. doi:10.1097/ j.pain.0000000000000156.

NVC Focal neuropathy Pathogenesis of TN


The primary mechanism is focal demyelination of primary afferents near the entry (extraaxial or intra-axial) of the trigeminal root into the pons.




A second pathophysiologic theory, admittedly more debatable, is that the damaged
primary afferents in the area of focal demyelination become a source of ectopic
generation of impulses.






Some investigators believe this area represents a locus minoris resistentiae (a site of lower
resistance or higher susceptibility to damage) because it is the site where Schwann cells are
substituted by oligodendroglia in providing the myelin sheath.

Cruccu proposes that, because mitochondria and the energetic apparatus necessary to pump
sodium off are physiologically concentrated at the level of the nodes of Ranvier, when the
demyelinating process allows the passage of ions in and out of the axon, then the axons do not have
enough energy to promptly re-establish the resting potential.
Hence, the axons tend toward a depolarization level, which makes them hyperexcitable

A third potential pathophysiologic theory, with almost no sound evidence at all at this
time, is that the hyperactivity of primary afferents secondarily induces central
sensitization of wide dynamic range neurons in the spinal trigeminal nucleus or even
more central changes

New theories of Pathogenesis TN


NAV 1.7 ongoing trial Nav 1.7 blocker


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



NaV 1.6



Familial TN ?

Familial TN









12 out of 88 pts had a family history of TN
In patients with familial trigeminal neuralgia, pain was
more often located in the right, second division. All
patients reported triggers. Four patients experienced
concomitant continuous pain
Whole genome sequencing
We concentrated on the genetic variants within a 173gene panel, comprising channel genes encoding sodium,
potassium, calcium, chloride, transient receptor potential
channels, and gap junction channels. Gene expression
profiles were based on published RNA sequencing
datasets of rodent/human trigeminal ganglia tissues, with a
focus on genes related to neuronal excitability
41 rare variants in ion channels, consisting of variants in
sodium channels (6), potassium channels (10), chloride
channels (5), calcium channels (7), transient receptor
potential channels (12), and gap junction channels (1). In
one patient, a previously profiled gain-of-function
mutation in SCN10A (Nav1.8p.Ala1304Thr), previously
reported in painful neuropathy, was found; this variant was
not present in unaffected siblings.

Trigeminal neuralgia







Trigeminal neuralgia is a manifestation of orofacial
neuropathic pain restricted to one or more divisions of
the trigeminal nerve.
The pain is recurrent, abrupt in onset and termination,
triggered by innocuous stimuli and typically compared to
an electric shock or described as shooting or stabbing.
Some patients experience continuous pain between
these painful paroxysms (50%).
The diagnosis comprises




Idiopathic trigeminal neuralgia,
Classical neuralgia produced by vascular compression of the
trigeminal nerve
Secondary neuralgias caused by a tumor or cyst at the
cerebellopontine angle, or multiple sclerosis.6 As for other
conditions of chronic neuropathic pain, the detailed content
model will include a discussion of the etiology.

All three types of TN ay present with
continuous pain
The mechanisms underlying continuous as
opposed to paroxysmal pain are not fully
understood.
Continuous pain may develop as a result of
progressive root damage after prolonged
compression or reflect central mechanisms.
Several authors have suggested that
continuous pain is associated with poorer
outcome after surgical intervention

TN Diagnostic algorithm

Diagnosis of TN

Differential Diagnosis TN PTPN
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

May have
background
intermittent or
continuous pain

Remission periods

Refractory period

Secondary TN

Identifiable
cause

same

same

Identifiable
neuropathic area

same

Same as below

PTNP
History of
surgery or
trauma

Onset
related to
trauma
5% after
endo
0,2-2%
after M3M
surgery

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 changes
subjective
qualitative and
quantitative
sensory tests

May have
continuous and
elicited pain

Rare autonomic
signs
No refractory
period
Younger
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
patients
No remission
ed. Chapter 90.

Exclude Trigeminal autonomic cephalalgias and Migraine?


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

Trigger zones
Because triggered pain
paroxysms are a unique
somatosensory
phenomenon, it also
increases the diagnostic
certainty of neuropathic
pain so that it should also be
considered probable
neuropathic
pain.
Treede RD, Jensen TS, Campbell JN, et al. Neuropathic pain: redefinition and a grading system for clinical and research
purposes. Neurology 2008;70(18):1630-1635. doi:10.1212/01.wnl.0000282763.29778.59.

Most common triggers
Gentle touching face 79%
And
 Talking 54%


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
ECG prior to prescribing Tegretol
Neurological


sensory testing and hearing

Cruccu and colleagues reviewed studies of MS associated with trigeminal neuralgia and identified a total of 24 cases of
bilateral trigeminal neuralgia out of 252 MS patients with trigeminal neuralgia (ie, a frequency of slightly less than 10%).

For patients with TN without non-trigeminal neurological
symptoms, routine imaging may be considered to identify STN
(Level C).
Younger age of onset, involvement of the ﬁrst division of the
trigeminal nerve, unresponsiveness to treatment, and
abnormal trigeminal evoked potentials should be disregarded
as useful for disclosing STN (Level B).
Determining the presence of trigeminal sensory deﬁcits or
bilateral involvement of the trigeminal nerves should be
considered useful to distinguish STN from CTN. However, the
absence of these features should be disregarded as useful for
distinguishing STN from CTN. (Level B).
Measuring
Trigeminal reﬂexes in a qualiﬁed electrophysiogical laboratory
should be considered useful for distinguishing STN form CTN
(Level B).
There is insuﬃcient evidence to support or refute the
usefulness of MRI to identify CTN patients who are more likely
to respond to MVD.

Secondary neuropathic pain

Identified cause
Neuropathic
V (TN),IX,VII
classic neuralgiasTN classical
PDAP II

Ne pain/PTN (CPSP)

metabolic, infection, MS,
Nutritional deficiencies
neoplasia, vascular
autoimmune)
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

Secondary Trigeminal neuropathic pain + neuropathy but NOT PTNP
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

Central

Brain stem
tumour
2%

Cranial
Vascular
malformation
2%

Dental
infection
31%

Ameloblastoma
5%
Osteomyelitis
8%

Periphe
ral

Sickle Cell
Anaemia
8%
Malignancy –
Metastases
8%
Fractured
mandible
8%

Pagets
disease
3%

Malignancy –
Primary
10%

Multiple
Sclerosis
15%

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

Classic or symptomatic TN?
Younger age (one Class I, three Class II studies) and abnormal trigeminal nerve evoked potentials
(two class II and two Class III studies) are probably associated with an increased risk of STN.
However, there is too much overlap in patients with CTN and STN for these predictors to be
considered clinically useful
The presence of trigeminal sensory deﬁcits or bilateral involvement of the trigeminal nerves
probably increases the risk of STN. However, the absence of these features does not ‘‘rule out’’
STN. (One Class I, two Class II). Because of a high speciﬁcity (94%) and sensitivity (87%) abnormal
trigeminal reﬂexes are probably useful in distinguishing STN from CTN (one Class I and two Class II
studies).

Neurovascular contact (NVC)


Recent studies have emphasized the importance of differentiating the
type of contact and its physical impact on the nerve, to the point
that Cruccu and colleagues became convinced that the
reintroduction of the term idiopathic trigeminal neuralgia was
needed.



The degree of morphologic trigeminal root changes is
therapeutically relevant. The long-term outcome after surgical
correction of simple neurovascular contacts is poorer compared to
the decompression of dislocated, distorted, or flattened nerve roots



Advanced MRI techniques now allow radiologic verification of
morphologic changes of the compressed trigeminal root. These
changes of symptomatic nerve roots are highly suggestive of physical
alteration and have a high predictive value for pain relief after
decompression.



In a recent meta-analysis of nine high-quality blinded and controlled
studies, mere neurovascular contact was found in 471 out of 531
symptomatic nerves and in 244 out of 681 asymptomatic nerves,
indicating high sensitivity but low specificity.

+/- Neurovascular contact NVC?
MRI scan to;
Exclude MS
Space occupying lesions
Evaluate Neurovascular conflict
Typical imaging paradigms include sequences for
three-dimensional T2-weighted MRI (eg, constructive
interference in steady state [CISS]) for a detailed
examination of the cisternal and cavernous segments
of the nerve and three dimensional time-of-flight
magnetic resonance angiography (MRA) for
visualization of arteries
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)
Diagnosis and differential diagnosis of trigeminal neuralgia
Zakrzewska JM. Clin.J.Pain 2002;18:14-21

Type of MRI sequence will affect sensitivity and
specificity of NVC detection

We suggest
patients
considered
suitable for MVD
undergo highresolution MRI.

Patients with MS have a 20-fold increased risk of trigeminal neuralgia.
The prevalence of trigeminal neuralgia in MS is 2% to 5%

Sensory testing for TN



Exclude neuropathic area
Probable neuropathic pain (check patient not in
remission)









Mechanical and or thermal allodynia
Hyperalgesia
Hyperpathia
Refractory period

Trigeminal reflex testing is an established neurophysiologic
assessment of nerve function (Figure 3-539). Trigeminal
reflex testing requires only standard nerve conduction
study equipment
Evoked potentials after electric or thermal stimuli have
been studied in trigeminal neuralgia. In contrast to
trigeminal reflex testing, which is normal in idiopathic or
classic trigeminal neuralgia, evoked potentials may be
altered, but their mean specificity of 64% is low

TN has No Neuropathy

Outline
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•The trigeminal system
•Definitions neuropathic pain
•Trigeminal neuralgia
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–Management;
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–Medical
–Interventional
–Surgery

–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

Management of TN

Medical Management TN
Carbamazepine is established as eﬀective (level A)
and oxcarbazepine is probably eﬀective (level B)
for controlling pain in CTN.
Baclofen, lamotrigine, and pimozide may be
considered to control pain in patients with CTN
(level C).
Topical ophthalmic anesthesia is probably
ineﬀective in controlling pain in patients with CTN
(Level B).
There is insuﬃcient evidence to support or refute
the eﬃcacy of other medications in CTN, of any
medication in STN, and of any intravenous
medication for the acute treatment of pain form
TN.

Medical regimes for TN

Evidence based Treatment algorithm for TN

Issues with drug compliance in TN

Surgical Management TN
Our literature search on surgical procedures revealed three Class I
prospective RCTs, one Class II prospective cohort study, and a handful
of Class III studies where the outcome was independently assessed
(explicitly stated).
The vast majority of the evidence was Class IV.
For patients with TN refractory to medical therapy early surgical
therapy may be considered (Level C).
Percutaneous procedures on the Gasserian ganglion, gamma knife and
microvascular decompression may be considered (Level C).
Microvascular decompression may be considered over other surgical
techniques to provide the longest duration of pain freedom (Level C).
Although the evidence regarding the surgical management of TN in
patients with MS is insuﬃcient, we recommend that before surgical
intervention pharmacological avenues be thoroughly explored (Clinical
good practice point).

Surgical management TN
Microvascular decompression






Although microvascular decompression is the only causal cure and huge
numbers of patients have undergone this procedure, no reported trial meets the
minimal criteria of evidence to be considered in a Cochrane Review!
Allowing for the lack of evidence based data, still the meta-analyses of the
largest studies make microvascular decompression the most efficacious of the
surgical interventions for classic trigeminal neuralgia: according to the
AAN/EFNS guidelines, 90% of patients obtain pain relief.
More than 80% of patients will still be pain free at 1 year, 75% at 3 years, and
73% at 5 years. The average mortality associated with the operation is 0.2%. Up
to 4% of patients incur major problems such as CSF leaks, infarctions, or
hematomas. Aseptic meningitis is the most common complication (11%).
Diplopia is usually transient, and facial palsy is rare. Sensory loss occurs in 7% of
patients. The major long-term complication is ipsilateral hearing loss

MVD
Sup cerebellar artery vascular compromise

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
167
Courtesy Mr Sinan Barazi Neurosurgeon KCH

Surgical Management TN
Gamma knife
According to the 2008 AAN/EFNS guidelines on trigeminal neuralgia,6 at 1 year after gamma
knife therapy, complete pain relief with no medication occurs in up to 69% of patients. This
falls to 52% at 3 years. Facial numbness is reported in 9% to 37% of patients (although it tends
to improve with time), and troublesome sensory loss or paresthesia is reported in 6% to 13%,
whereas anesthesia dolorosa is practically absent
A recent metaanalysis of gamma knife interventions, however, found that, because about 34%
of patients do not reach 1 year of pain relief, repeated administration of radiations were
necessary. With the increasing number of interventions, the rate of success and the pain-free
time increase significantly Unfortunately, toxicity also increases, with facial hypesthesia
persisting in 50% of patients at 1-year follow-up.82

Other emerging Rx


Peripheral stimulation

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.

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.

Repeated Local anaesthetic
injections
 Botulinum toxin
 Deep brain stimulation
Jones MR , Urits I , Ehrhardt KP , Cefalu


1

JN3,

2

3

Kendrick
Park
Cornett EM3, Kaye
5,6,7
Viswanath O .A Comprehensive Review of
Trigeminal Neuralgia. Curr Pain Headache Rep. 2019
Aug 6;23(10):74. doi: 10.1007/s11916-019-0810-0.
AD3,

JB3,

DJ4,

TN single diagnostic = ‘therapeutic’ block
The study evaluated the therapeutic effect of
combination of pharmacotherapy
and lidocaine block.



Comparisons of measurements of pain,
general health and depression scales were
secondary endpoints.



The results from the follow-up visits at 30
and 90 days showed the Group II to have
larger reduction in the frequency of pain and
exhibited a bigger improvement in the scores
of the pain, general health and depression
scales.



The results from this preliminary study
suggest a clinical benefit of the combination
of pharmacotherapy and lidocaine block.

Thirteen patients with CTN managed with
pharmacotherapy were recruited and assigned
either to no additional treatment (Group I) or to
additional analgesic block (Group II).
The primary endpoint was the reduction in the
frequency of pain episodes in a month assessed
at 30 and 90 days.

Di Stani F Ojango C, Dugoni D, Di Lorenzo L, Masala S, Delfini R, Bruti G, Simonetti G, Piovesan EJ, Ruggeri AG.
Combination of pharmacotherapy and lidocaine analgesic block of the peripheral trigeminal branches for trigeminal
neuralgia: a pilot study. Arq Neuropsiquiatr. 2015 Aug;73(8):660-4. doi: 10.1590/0004-282X20150077.

LA infiltrations or NB for TN

Botulinum Toxin for TN
The effect of BTX-A was sustained throughout the initial 6 months
of the follow-up and was demonstrated to persist for as long as 28
months. Female sex, short disease course and high injection dose
(>70 units) were associated with lower long-term VAS scores.
Patients receiving short-term medium-(50-70 units) or high-dose
injections were more likely to be completely cured. Patients with a
median disease course (1-10 years) or multiple branches were
more likely to exhibit facial asymmetry. Based on the stratified
analysis, female patients with a median disease course (1-10 years)
exhibited a higher incidence of side effects and male patients
achieved better treatment outcomes with high BTX-A doses. BTXA effectively alleviated patients with TN in both short or long term,
although the treatment efficacy may depend on patient
characteristics.

BTX
TN -Systematic Review 2017
4 PRCTS


Several different interventions have been examined to alleviate pain and reduce
frequency of trigeminal neuralgia (TN) paroxysms. However, some patients
continue to have persistent or recurrent painful attacks. Using a systematic review
and meta-analysis approach, we aimed to synthesize evidence from published
randomized controlled trials (RCTs) regarding safety and efficacy of botulinum
toxin type A (BTX-A) as a possible emerging choice of treatment for TN.



METHODS: We conducted an electronic search in 10 databases/electronic
search engines to access relevant publications. All articles in all languages reporting
RCTs on the efficacy and safety of BTX-A in the treatment of TN were included
for systematic review and meta-analysis.



RESULTS: A total of four RCTs (n = 178) were identified for final meta-analysis.
The overall effect favored BTX-A versus placebo in terms of proportion of
responders (risk ratio RR = 2.87, 95 % confidence interval CI [1.76, 4.69], p
<0.0001) with no significant detected heterogeneity (p = 0.31; I(2) = 4 %).
Paroxysms frequency per day was significantly lower for BTX-A group (mean
difference MD = -29.79, 95 % CI [-38.50,-21.08], p <0.00001) with no significant
heterogeneity (p = 0.21; I(2) = 36 %).



CONCLUSION: Despite limited data, our results suggest that
BTX-A may be an effective and safe treatment option for
patients with TN. Further larger and well-designed RCTs are
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J Headache Pain. 2016 Dec;17(1):63. doi: 10.1186/s10194-016-0651-8. Epub 2016 Jul 5.

Grade B evidence

Less favoured neuro ablative techniques
Rhizotomy
Glycerol injections
Thermocoagulation
Cryotherapy

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
von Eckardstein KL1, Keil M, Rohde V. Unnecessary dental procedures as a consequence of trigeminal
neuralgia, but seems to underestimate the extent.






neuralgia. Neurosurg Rev. 2015 Apr;38(2):355-60; discussion 360. doi: 10.1007/s10143-014-0591-1. Epub 2014
Nov 25.

Issues with TN


Wrong diagnosis







GMPs diagnose TN raher than much more common toothache
Mis diagnosis SUNCT/SUNA

Pre TN mimics ‘toothache’ exactly in older patients with heavily
restored dentition
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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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

Post Herpetic Neuralgia





20% of patients (60%>50yrs) progress to neuropathic pain after Shingles caused by
a reactivation of the varicella-zoster virus (VZV).
In the trigeminal system most commonly V1 and V2
If patient is <40 years check immunostatus (15 times higher in HIV-infected patients)


If caught early treat with high dose antifungals






Acyclovir (Zovirax)†800 mg orally five times daily for 7 to 10 day 10 mg per kg IV every 8 hours for 7 t
10 days
Prednisone 30 mg orally twice daily on days 1 through 7; then 15 mg twice daily on days 8 through 14
then 7.5 mg twice daily on days 15 through 21

Ramsay hunt syndrome HZ of geniculate ganglion (facial nerve, CT)

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

Key messages on prevention and management…
Prevention of nerve injuries and related neuropathic pain is essential and possible
Patient selection – preoperative psych assessment / pain comorbidity /age/ gender

Good planning and risk assessment - Awareness of intraoperative risk factors
Good surgical technique –minimal access avoid nerve injury and minimise pain

Manage the patients expectations
Surgery does not fix neuropathic pain
Most patients have pain with related functional, social and psychological sequelae
We cannot ‘fix’ the patients with nerve injuries

DO NOT SIT AND WAIT for resolution
Home check will facilitate timely urgent intervention < 24-30 hours
Refer to resources at Trigeminalnerve.org.uk

Dedicated Journal
Oral Surgery to OFP


Ed Justin Durham

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

Trigeminalnerve.org.uk

http://www.orofacialpain.org.uk
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