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Learning Objectives

AHighlight current hypotheses around mechanisms aatiologyof
Neuropathic pain

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

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

A Primordial brain survival instincts
A Constant unavoidable activity
A C2,3 and vagal interaction (autonomic ing

A Underpins daily pleasure in health The dermatomal distribution of

A . and C3 (Adapted fromRoesterO.
Eatmg dermatomes in mangchorstein
A Drinking Lecture, London, 1932]. Brain
A Speaking 1933;56:439.)
A Smiling - | o
A Sexual interaction ol
A Bilateral cortical representation of pain b i

Division

A Thus any threat or actual harm to théhvherve

region comprises a massive threat to your very ING’S
existence Collese
All patients are physiologically wired to run LONDO

from the dentist! o

Zpp8



Definitions Neuropathic pain

A Nociceptive pain Pain A Nociceptive pain Pain
Autonomic response Autonomic response
N : Withdrawal reflex . Nociceptor Withdrawal reflex
lociceptor
$ensory neuron H ealthy aCUte pal n $ensory neuron
oxiou . }—,—> \—> Adaptive, high-threshold pain
Heat Early warning system (protective) . . Heat
Cold Nociceptive Cold

Intense mechanical force
Chemical irritants

Intense mechanical force
Chemical imtants

heal thy feel.]

ng »p

U

Spinal cord

B Inflammatory pain B Inflammatory pain

Spontaneous pain

Inflammatory pain
eriphera M hage &% . .
ﬁ:flraf%riaqt:on Mggr?%”age lt y t IIV ft . It
Positive Neutrophil €9 ||ea h ShO ed after in

symptoms  Granulocyte @

Peripheral ~ Macrop
inflammation  Mast cell
Positive Neutrophil &
symptoms  Granulocyte @&

\—> Adaptive, low-threshold pain

i n/

Tenderness promotes
repair (protective)

Chronic pain =

C Pathological pain

Peripheral
nerve damage

Neuropat
Neural lesion

Positive and negative
symptoms

Normal peripheral
tissue and nerves

L

Spontaneous pain
Pain hypersensitivity

A~ —» Stroke
Abnorrm\

central processing

Spontaneous pain
Pain hypersensitivity

pain — >——L—2

No neural lesion
No inflammation
Positive symptoms

\

&

Abnormal
central processing

Maladaptive, low-threshold pain
Disease state of nervous system

disease of

neuromatrix

Neuropathic pain
Associated with nerve lesion

Dysfunctional or ceriuaiised pain
Unknown cause

C Pathological pain

Peripheral
nerve damage

Neural lesion

Positive and negative
symptoms

Normal peripheral
tissue and nerves

No neural lesion
No inflammation
Positive symptoms

Spontaneous pain
Pain hypersensitivity

Abnormal
central processing

Spontaneous pain
Pain hypersensitivity

Abnormal
central processing

JClinIinvest. 2010 Nov 1; 120(11): 38Z44.What is this thing called pain€lifford J. Woolf

Dentine
sensitivity

\—> Adaptive, hig\

Early warni”

Pulpitis
reversible
+irreversible
Periapical

\—> Adaptive, low-threshold ppeHOd ntlt
Tenderness promotes
repair (protexsve)

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

— (
faladaptive, lov “hold pam
Disease state of n. stem

T Fibromyalgia
PIFP
TMD

myalgia




Definition of neuropathic pain

Neuropathicpain (NP)is a pain causedby damageor
diseaseaaffectingthe somatosensorgystem

Peripheralnervoussystemdisordersinclude diseasesof
the spinalnerveroots, dorsalroot gangliaand peripheral
nerves

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

Incidence

A NP is estimated to afflict as much ascB% of the general
population in Europe.[

A An American study showed that 1/3 of patients affected by
malignancies sufféred from NP or a mix of NP and nocicepti
pain.

A The Canadian Pain Society developed treatment guidelines
CPNP and estimated a 2%66 prevalence.

A BuonoM et al Post_hergetic neuralgia, diabetic neuropathy, an
trégemlnal neuralgia Chronic peripheral neuropathic pain in
58,480 rural Italian r|mar>l/ care patiengsFamily Med Prim
Care 2017 JarMar; 6(1): 11Q114

A GMP applied DN4 questionnaire to 58,480 rural Italian prime
care patients

A 0.82%, mean age 69 years
Diabetes (= 179)

Disordersof the CNSspinal cord can lead to ¢ O 8y i NI } herpes zosterr(= 142)

LJ- A siéhéas that encountered in multiple sclerosis,
after a stroke, and in spondylotic and posttraumatic
myelopathy

trigeminal neuralgian(= 41)
trauma = 27),
nerve entrapmentif = 27)

s¥stemic diseases € 11), and unknown causes¥ 21) were the
etiological determinants of CPNP in our study

To o o o


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

Definitionsc do not confuse nomenclature

ANeuropathic pain (IASP) ICD 2016 Disorders of trigeminal ner@s0 >
Pain caused by a lesion or disease of th& Includesdisorders of 5th cranial nerve
somatosensory nervous system. A Clinical Information A disorder characterized by
ANeuropathy (|ASP) involvement of the trigeminal nerve (fifth cranial nerve).

A A nonneoplastic or neoplastic disorder affecting the

A disturbance of function or trigeminal nerve (fifth cranial nerve).

pathological change in a nerve: in one A Diseases of the trigeminal nerve or its nuclei, which are

nerve,mononeuropathy In se_veral _ located in the pons and medulla. The nerve is composed
nerves,mononeuropathymultiplex; if of three divisions: ophthalmic, maxillary, and mandibular,

diffuse and bilateral polyneuropathy which provide sensory innervation to structures of the
’ ' face, sinuses, and portions of the cranial vault. The

ANote: Neuritis (q.v.) IS a special case of mandibular nerve also innervates muscles of mastication.

- Clinical features include loss of facial and irdgral
neuropathy and Is now reserved for sensation and weakness of jaw closure. Common

iInflammatory processes affecting conditions affecting the nerve include brain stem

nerves. iIschemiajnfratentorial neoplasms, and trigeminal
: o]

A sensory (touch, heat, pain) neuraigia

A motor (movement)



Mechanistic Pain groki Arthriides

Autonomic Dysfunctional

Neurovascular

Primary & Secondary Arthromyalgia
Headaches Dysfunctional
Trigeminal Autonomic pain
Cephalalgia$TACs) Associated
Giant cell arteritis multiple pain

conditions FM,
IBS, TH, LBP

Secondary Identifieg
cause Neuropathic

V (TN),IX, VII classic

neuralgiasTN classical Referred pai
PHN

CANCER
PTNRCPSP) PDAP I _
metabolic, infection, MS, Cardiac
neoplasia, vascular :
autoimmune) Cervical

Lung



Prevalence of OFP diagnoses
Common things happen commonly

A Toothache

A The prevalence estimates for 5 case definitions identified were: 'toothacB&9%, 'pain in teeth with hot, cold or
sweet things25-38%,'pain and discomfort needing medication or treatmeni9%, "pain or discomfort in the
mouth, teeth or gums' 1%6%, and 'oral and facial pain*4@%.Pau AKCroucherR, MarcenesW Prevalence
estimates and associated factors for dental pain: a reviéal HealthPrevDent2003;1(3):2020

A Migraines

A 22.7%in the National Health and Nutrition Examination Survey, 16.6% of adults 18 or older reported having
migraine or other severe headaches in the last 3 months in the 2011 National Health Interview Survey. In contrast,
the AMPP study found an overall prevalence of migraine of 11.7% and probable migraine of 4.5%, for a total of
16.2%.Smitherman TABurch RSheikh HLoderE The prevalence, impact, and treatment of migraine and severe
headaches in the United States: a review of statistics from national surveillance stuéieadache2013
Mar;53(3):42736.doi: 10.1111/head.12074pub2013 Mar 7.

A Tension type headache

A EpisodicT TH,occurringn fewer than 15 days Ber month, is reported by more tf7i@% of some populations
http://www.who.mt/med|acentre/factsheets/fs 77len/

A Pain from TMD
A Males / Females5.7% / 12.4%Johansson et al2002

A Chronic post surgical V pain
A 0.01-20%o0f patients undergoing third molar surgery
A Burning Mouth
A ages 20 and 69 years. Fiftyree individuals (3.7%), 11 men (1.6%) and 42 women ahM BergdahU
ep;%{S}:BS@.

Burning mouth syndrome: prevalence and associated factar©raPatholMed. 1999

A Trigeminal neuralgia

A TN in the general population might be betwe@i®1% and 0.3%3,Ithou6;h studies carried out in primary care
settings suggest that it ma%/ be much hlg?her, around 12% per 100,000 persons per year http://www.iasp
pain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/201320140rofacialPain/FactSheets/Trigeminal_Neur

algia.pdf




Trigeminal Neuralgia

IASP defines trigeminal neuralgia as

! A EhROOUA® hEhAGGJ hAi GAGUEAG"™ EUIUEU" 1Ei
CAU CE YyCEU | EAAT UE Ca& géuU i ageé 1 EAAiIi Au A
TN in the general population might be between 0.01% and 0.3%lthough studies carried out

In primary care settings suggest that it may be much higher, around 12% per 100,000

persons per year

A Does it meet the White and Sweet criteria: 2
A The pain is paroxysmal.
A The pain is confined to the trigeminal distribution.
A The pain is unilateral.
A The bedside clinical sensory examination is normal.
A The pain may be provoked by light touch to the face (trigger zones)

http://www.iasp-
pain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/201320140rofacialPain/FactSheets/Trigeminal _Neuralgia.pdf



|COP Definitions and Diagnostic Criteria

.1 Pain attributed to lesion or disease of the trigeminal ner
4.1.1 Trigeminal neuralgia
Previously used term: Tic douloureux.
International Classification of Orofacial Description: A disorder characterized by recurrent unilatera
Pain, Ist edition (ICOP) ‘ . . . : : . .

brief electric shoclike pains, abrupt in onset and terminatio

_— limited to the distribution of one or more divisions of the
e Socy (15 ‘The Incmaionl (o e mrs than one) TS trigeminal nerve and triggered by innocuous stimuli. It may
develop without apparent cause or be a result of another
disorder. Additionally, there may or may not be concomitant
O2yUAydz2dza LI Ay 2F Y2RSNI
division(s).
Diagnostic criteria:
A. Recurrent paroxysms of unilateral facial pain in the

Cephalalgia i fuae.,

ICOP-1

4. Orofacial pain attributed to lesion or disease of the cranial nerves o ) o ) )
4.1 Pain attributed to lesion or disease of the trigeminal nerve distribution(s) of one or more divisions of the trigeminal ner
4.1.1 Trigeminal neuralgia g A L,l K 2 NJ |VQ Al l:l A 2 o) S & 2 I‘:'z Y
4.1.2 Other trigeminal neuropathic pain y y y

4.2 Pain attributed to lesion or disease of the glossopharyngeal nerve B. The pain has all the fOHOWing characteristics: 1. |aStin9 i
4.2.1 Glossopharyngeal neuralgia a fraction of a second to 2 minutes2 2. severe intensity3 3.

4.2.2 Glossopharyngeal neuropathic pain
References

electric shockike, shooting, stabbing or sharp in quality C.
t NEBOALIAGIF SR o6& Ayy2O0dz2 dza
Orofacial pain attributed to lesion or disease of the cranialdistribution4 D. Not better accounted for by another ICOP ¢
nervesLeneBaadHansen, Denmark (chairman); Eliay USA|CHB3 diagnosis.



|ICOP classification

4.1.1.1 Classical trigeminal neuralgia 4.1.1.1.1 Classical trigeminal neuralgia, purely paroxysmal

Previously used term: Primary trigeminal neuralgia. Description: Classical trigeminal neuralgia without persistent
192 Cephalalgia 40(2) International Headache Societlyackground pain.
2020

4.1.1.1.2 Classical trigeminal neuralgia with concomitant
Description: Trigeminal neuralgia developing without continuous pain

apparent cause other than neurovascular compressioRreviously used terms: Atypical trigeminal neuralgia; trigeminal
Diagnostic criteria: neuralgia type 2.

A wWSOdzNNBY G LI NPEéavYa 2F dzyAflFGSNI € LI AY Fdz Ut £ Ay 3
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 changesl in the trigeminal nerve
root.



Types of TN

4.1.1.2 Secondary trigeminal neuralgia 4.1.1.3 Idiopathic trigeminal neuralgia
Description: Trigeminal neuralgia caused by an underlying Description: Trigeminal neuralgia with neither
disease. Clinical examination shows sensory changesina St SOUNR LK@ aA 2t 23A 01t GSaf

substantial percentage of these patients. abnormalities

4.1.1.2.1 Trigeminal neuralgia attributed to multiple 4.1.1.3.1 ldiopathic trigeminal neuralgia, purely
sclerosis paroxysmal

Description: Trigeminal neuralgia caused by a multiple Diagnostic criteria: A. Recurrent paroxysms of unilatera
sclerosis (MS) plague or plagues in the pons or trigeminal I OA I £ LI Ay FdzZf Ut ft Ay3a ONJ
root entry zone, and associated with other symptoms trigeminal neuralgia B. Paifiee between attacks in the

FYRK2NI Of AYAOLIf 2NJ £ 062 NI G2 NBS OUYSRRA VUNR ST Aay{ £ RA &0 NI
4.1.1.2.2 Trigeminal neuralgia attributed to space

occupying lesion 4.1.1.3.2 Idiopathic trigeminal neuralgia with
Description: Trigeminal neuralgia caused by contact concomitant continuous pain .
0SG6SSY GKS TGSOGSR O-NAISYAYIlIE YSNXS |yR | aLJ OS

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 ahove



Trigeminal neuropathic pain NOT TN (ICOP)

4.1.2.1 Trigeminal neuropathic pain attributed to herpes zoster 4.1.2.3 Postraumatic trigeminal neuropathic pain

AS5SAONALIIAZ2YY ! AfFTGSNIE FI OAL : f 1S3 dhacl ’  QainfY1 LKA Q
duration in the distribut}{)n of 6ng or more branches of the A Prév?buél;b/useg tErms! ARdbsthesi 5()‘0&536" painflil %G&Hafﬁ:

trigeminal nerve, caused by, and associated with other trigeminal neuropathy.

symptoms and/or clinical signs of, acute herpes zoster. A Description: Unilateral or bilateral facial or oral pain following and
A Diagnostic criteria: caused by trauma to the trigeminal nerve(s), with other symptoms

A A. Unilateral facial pain in the distribution(s) of a trigeminal and/or clinical signs of trigeminal nerve dysfunction, and persisting or

nfe{%/e ]prﬁmc_h or :tfr%nChe? Iastintg <3hmont s B. dOnetﬁr more recurring for more than 3 months.

of the following: 1. herpetic eruption has occurred in the : ST

same :[:trjiggmin%l diﬁtribrl)gtion K(altsp'ghe p_aig) SZyVariItj;;;{gla;eré 56 & FVQA Diagnostic criteria: =~~~ 5 . .
Za 0+ Y%+ a0 U ¥ : : -

by p?P/merase chain reﬁcvtiqnéPCR)B. direct A A galnanfa%eqrgaﬁ_a%‘ﬁlgalw‘glﬁwfé ;Xréva (Nlttht_Hé}UlﬁnbLRléné)

AYYdzy2bdz2NBEaOSy OS | aal e F2NJ + %afongqgrkpth tgogryinalzneqe(s). peisistingsogrec@ringrfgr pgmonths

VZV DNA is positive in cells obtained from the base of lesions YR "Fdzf UfTf Ay3 ONRUGSNRI / |yR 5 .

C. Not better accounted for by another ICOP or IGHD mechanical, thermal, radiation or chemical injury to the peripheral

diagnosis GNRAISYAYIE yYySNBSo0a0 H® RAFIAy2aGA

peripheral trigeminal nerve(s) explaining the pain2 C. Onset within 6
. . . _ months after the injury3 D. Associated with somatosensory symptoms
4.1.2.2 Trigeminal postherpetic neuralgia and/or signs4 in the same neuroanatomically plausible distribution E.

Previously used term: Postherpetic trigeminal neuropathy Not better accounted for by another ICOP or ICHflagnosis.
A 4.1.2.3.1 Probable postaumatic trigeminal neuropathic pain

ASALFIy23aG4A0 ONROSNA2YY ! @ tIAY Fd
Posttraumatic trigeminal neuropathic pain

4.1.2.4 Trigeminal neuropathic pain attributed to other disorder

4.1.2.5 Idiopathic trigeminal neuropathic pain



IXthCranial Nerve

A4.2 Pain attributed to lesion or disease
of the glossophar¥ngeal nerve 4.2.1
Glossopharyngeal neuralgia

A4.2.1.1 Glossopharyngeal neuralgia
A Diagnostic criteria:

AA. Recurrent paroxysms of unilateral .
LI AY Fdzt Ut t Ayad ONAUGSNAI T2 NJ

A4.2.1.2 Secondary glossopharyngeal
neuralgia

A4.2.2.1 Glossopharyngeal neuropathic
pain attributed to a known cause

A4.2.2.2 Idiopathic glossopharyngeal
neuropathic pain



ICHD3 diagnostic criteria for TN (ICHD3 and ICOP)

ACIassmal TN

Af\l VRIENR StEAOAGSR hb[, LI AY AYy =£E£
eurovascular conflict

A Above with back ground pain and NVC conflict

ASecondary TN
MS, SOL or other cause
bilateral, neuropathy, younger ac

Aldiopathic TN

A Not secondary
ANo NVC

17



Trigeminal Neuralgia

A Most common pain syndrome referable to a cranial néerve.
A Most common in adults > 50 y/o, women slightly more than fen

A Classically, pain is described as an electric sfli®@ek stabbing, unilateral pain with abrupt onset and
termination in distribution of trigeminal nerve usually V2/3:3
A Intervals between attacks are pain free
A Minimal or no sensory loss in the region of pain

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

A Diagnosis is typically made by the history

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

A Typically, 80% of patients respond to medical thefapy
A 1stline therapy is carbamazepifé®



TN Investigations

AMRI¢ patients under 40 years to exclude
Amultiple sclerosis
Aassess if micro vascular compression
A Space occupying lesiorBgvor2010)

ACT - tumours of posterior fossa
AHaematological tests

ABiochemical tests

ANeurologicak sensory testing and hearing



5T SYS#MRISOCO ST BARTHOLOMEWS

HOSPITAL MRl scan

Diagnosis and
differential diagnosis
of trigeminal
neuralgia

Zakrzewska JM.
Clin.J.Pain 2002:18:14 -21

15-88% MRI+ superior cerebellar
artery vascular compromise+ve
results

25-49% people with NO TN have

2008,Adamczyk et al 2007)



Trigeminal Neuralgia

A Significant clinical challenge because the symptoms of PTN respond poorly, if at all, to AED or
surgical therapies commonly used in FN.

A Neurolytic treatment may actually worsen pain in this subgroup
A More often associated with young, middle aged women and feelings of depression

A Motor cortex stimulation for trigeminal neuralgia seems promisirt9% success rate compared to
50% for central pam

A May target trigeminal nerve at various sites with nerve blocks if unresponsive to medical therapy
A Superficial V1/V2yasseriarganglion

A If responsive to local anesthetic block, may pursue trigeminal neurolysis
A Most common target is thgasseriarganglion via the foramen ovdle

A Studies have all used patients w/classic trigeminal neuralgia

A Less premorbid depression/anxiety, more satisfied w/outcome, fewer side effect complaints, more willing to
repeat proceduré

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

A Showed initial pain relief to be 998% with success of procedure in88% and pain recurrence in-B8%
A Glycerol rhizotomy had lowest initial pain relief, lowest procedure success and highest pain recurrence

A Complications of trigeminal neurolysis can be devastating and include anesthesia dolorosa, loss of corneal
sensation, keratitis, dysesthesia



trigeminal Rare Trigeminal region Elicited pain No neuropathic | Light touch Discrete trigger
neuralgia Type 1 Unilateral can be | Allodynia area provoked (e.g., | zones
or 3 classic Spontaneo | bilateral Each episode of eating, washing,
.(+.N Ve or us onset Intraoral or pain lasts for talking)
diopathic) extraoral seconds to EVE
Older minutes; neuropathy in
patients refractory periods, | Type 2 TN)
and long periods
of no pain
+/- spontaneous
pain
PTNP Onset Trigeminal region, | Elicited pain |dentifiable Areas of Sensory loss,
History of related to | unilateral Allodynia to neuropathic area | allodynia, light subjective-
surgery or trauma Dermatome where | mechanical and touch, function, | objective,
trauma 5% after treatment took thermal stimuli cold and warm progressive,
endo place +/- hyperalgesia changes vasoqlilation and
0,2-2% Intraoral or +/- hyperpathia swelling may occur
after MSM | extraoral +/- spontaneous
surgery pain
No refractory
Younger period
patients

Adapted fromEssentials of physical medicine and rehabilitation: musculoskeletal disorders, pain, and rehabilitation/ [edited by] VAadtdera, Julie K. Silver, Thomas D. Rizza2id

ed. Chapter 90.




Post Traumatic Neuropathic Pain (PTNP)

A Diagnostic criteria:

A 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 ful ylling criteria C and D

A B. Both of the following:
A 1. history of a mechanical, thermal, radiation or chemical injury to the peripheral trigeminal nerve(s)
A 2. diagnostic test conyrmationl of a lesion of the peripheral trigeminal nerve(s) explaining the pain2

A C. Onset within 6 months after the injury3

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

A E. Not better accounted for by another ICOP or ICHD 3 diagnosis.
A 4.1.2.3.1 Probable postraumatic trigeminal neuropathic pain

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



Diagnhostic criteria P I Nt & oa

Condition Classification Diagnostic criteria:

Painful Post
Traumatic
Trigeminal
Neuropathy

PPTTN
PTN

ICOP PTNP
Persistentdento-

alveolar pain
(PDAP)

Chronic post
surgical pain

CPSP




Diagnosis criteria for Ne Pain Guidelines for Ne Pain

American Medical Association |IASP neuropathic pain sig
Geber BaumgartneilJ Schwab RMlller H StoeterP Dieterich M Sommer HaanpaaM attal N, backonjaM, baron RbennettM, bouhassiraD, cruccuG, hansson
C, BirkleinE TreedeRD Reviseddefinition of neuropathic pain and its P, haythornthwaiteJA iannetti GD jensenTS kauppilaT, nurmikkoTJ rice ASrowbothamM, serra

J sommerC smith BHtreede RD Pain.2011 jan;152(1):1427. Doi: 10.1016/j.Pain.2010.07.0&pub
@OlOsep19. Neupsigguidelines on neuropathic pain assessment.

grading system: an open case series illustrating its use in clinical practic
Am J Med2009 Oct;122(1&upp):S312.doi: . . e N . .
10.1016/j.amjmed.2009.04.005. Abstractthis is a revision of guidelines, originally published in 2004

Thedefiniti f thi in h tv b ised b tNeuropathic pain is defined as pain arising as a direct consequence of a lesion or disease affecting tr
edelfiniuon or neuropatnic pain has recently been revised by an exper somatosensory system either at peripheral or central [eS8eteening questionnaires are suitable for

committee of the Neuropathic Pain Special Interest Group of the identifying potential patients with neuropathic painbut further validation of them is needed for
International Association for the Study of Paie(PSIas ‘pain arising as epidemiological purposes. Clinical examination, includirurate sensory examination, is the basis of

; : : : neuropathic pain diagnosis. For more accurate sensory profiling, quantitative sensory testing is
direct consequence of a lesion or disease affectmg the somatosensory recommended for selected cases in clinic, including the diagnosis of diball neuropathies and for

system," and a grading system of "definite," "probable," and "possible”  (esearch purposesvieasurement otrigeminalreflexes mediated by-aetafiberscan be used to

neuropathic pain has been introducedhis open case series of 5 differentiate symptomatidrigeminalneuralgia from classicaigeminalneuralgia. Measurement of
outpatients (3 men, 2 women; mean age 48 ¥2 years) demonstrates howlaserevoked potentials is useful for assessing function of taeléa fiber pathways in patients with
the grading system’ can be ap;plied in combination with appropriate neuropathic pain. Functional brain imaging is not currently useful for individual patients in clinical

. . . . ) .. ) . .practice, but is an interesting research tool. Skin biopsy to measure the intraepideemaliber
confirmatory testing, to diagnosis neuropathic conditions in clinical practiggnsity should be performed in patients with clinical signs of siibelf dysfunction. The intensity of

The proposed grading system includes a dynamic algorithm that enhancesin and treatment effect (both in clinic and trials) should be assessed with numerical rating scale or
the physician's ability to determine with a greater level of Certainty Whethéiﬁualanalogscale. For future neuropathic pain trials, pain relief scales, patient and clinician global

. " . . . . mpression of change, the proportion of responders (50% and 30% pain relief), validated neuropathic
apain condition is neuropathlc. Its clinical use should be further Va“datqug?ﬁ guality measures and assessment of sleep, mood, functional capacity and quality of life are

prospective studies recommended.



Clarifying the diagnostic criteria for V Ne Pain

Identifying criteria for diagnosis of post-traumatic pain and
altered sensation of the maxillary and mandibular branches of

the trigeminal nerve: a systematic review

Maria Devine, BDS, MFDS (RCS Ed), M Oral Surg, RCS, FHEA," Murtaza
Justin Durham, BDS, MFDS (RCS Ed), PhD, FCS (OS) RCS,” Donald R. N
Tara Renton, PhD, MDSc, BDS, FDS, RCS, FRACDS (OMS), FHEA®

Objective. The aim of the study was to systematically identify criteria used to diag
Study Design. A systematic review of the literature registered in the PROSPERO «

af'\r\r\('f'\r" wurith mnania ininimg Af tha cancans Aiviciane Af tha maavillams Ar raandAdilkoilae ke

R SN
R Leading

complaint No

te
a History of relevant neurological lesion or disease
F History and pain distribution neuroanatomically plausible
rc Yes
i Possible
Ir
neuropathic pain

a

Pain is associated with sensory signs in the same

Examination

o neuroanatomically plausible distribution

©'es

Diagnostic test confirming a lesion or disease of the

Confirmatory

tests
somatosensory nervous system explaining the pain

Proposed grading system for neuropathic pain (Finnerup et al 2016).

Vol. 125 No. 6 June 2018

@ CrossMark

Table VI. Proposed diagnostic criteria for PPTTN

Diagnostic criteria

Notes

A Spontaneous or touch-evoked (stimulus dependent)
pain predominantly affecting the receptive field of one
or more divisions of the trigeminal nerve.

Duration ranges widely from episodic (minutes to days)
and may also be constant

B Develops within 3 months of an identifiable traumatic
event to the painful area or relevant innervation.

Continues for >3 months.

C At least one clinically evident neurologic dysfunction:

Positive sign

- Hyperalgesia

- Allodynia

- Swelling or flushing

And/or negative sign

- Anesthesia

- Hypoesthesia

D Imaging or neurophysiology demonstrating a
neurologic lesion and its location

E Not attributed to another disorder

Diagnostic level
Fulfils criteria A, B, and E

Pain tends to spread with time and is mostly unilateral without crossing the midline.
Paroxysmal pain patients may also have constant background pain.
Time pattern may change over the course of the disease.

Trauma, surgery, invasive dental treatment.

*Usually localized pain

"Likely to cause dermatomal pain, may spread due to central mechanisms

Must be a constant feature and reproducible. Nonvital tooth is evidence of nerve
damage.

Clinical examination may be suitable.

If area is amenable, quantitative sensory testing may reveal changes.

Advanced neurophysiologic testing is not always available but certainly valuable
(e.g., nerve conduction studies, electromyography, laser-evoked potentials, blink
reflex, masseter inhibitory reflex). Convincing data from C may be considered
sufficient.

Imaging may often be historical, e.g., zygomatic fractures affecting the infraorbital
nerve that have been decompressed, dental implants that impinged on nerve
bundles but may have been removed.

Root canal therapy is considered evidence of nerve damage.

Neurophysiology (see above)

Other causes are ruled out by history, physical examination, and special
investigations, if necessary

Possible NP

Probable NP



Mechanisms Neuropathic pain

[ Pain |

Neuropathic pain: aetiology, symptoms, mechanisms, and

management

Clifford J Woolf, Richard J Mannion

We highlight current theories about peripheral pathi

on targeting treatment not at the ae(lolugcal factors or the symp

pain and show that progress in management is contingent

but at the h that operate to produce

the symptoms. This approach will require substantial

neuropathic pain, the devel of accurate diagn

in our und g of the pathophysiology of

ic tools to discover what mechanisms contribute to the pain

syndrome in an individual, and effective treatments aimed sp

ifically at the hanisms

Neuropathic pain is a pa(hologlcd paln

The capacity to experience pi e
wams us of imminent or
coordinated reflex and bel
damage to a minimum. If tissue damage is unavoidable,
a set of excitability changes in the peripheral and central
nervous system establish a profound but reversible pain
]wpuwnxﬂlun» in the mﬂ nm.d and \ul‘rnundm;., tissue.

with the dama mul part is wnlde unul Iu |I|n;, ha\
occurred. By contrast, persistent pain syndromes offer no
biological advantage and cause suffering and distress. Such

aladaptive pain typically results from damage to the
us system—the peripheral nerve, the dorsal root
ganglion or dorsal root, or the central nervous system —and
is known as neuropathic pain. Such syndromes comprise a
complex combination of negative symptoms or sensory
deficits, such as partial or complete loss of sensation, and
positive symptoms that include dysaethesia, paraesthesia,
and pain.

Apart from trigeminal neuralgia, which responds well to
carbamazepine,’ pharmacotherapy for neuropathic pain has
been disappointing. Patients with neuropathic pain do not
respond to non-steroidal anti-inflammatory drugs and
resistance or insensitivity to opiates is common. Patients
are usually treated empirically mlh tricyclic or serotonin
and norepinephrine uptak antidepressants, and
anticonvulsants that all hav nd undesirable
side-effects.” Neurosurgical lesions have a negligible role
and functional neurosurgery, including dorsal column or
brain stimulation, is controversial, although transcutancous
nerve stimulation may provide some relief. Local
anaesthetic blocks targeted at trigger points, peripheral
nerves, plexi, dorsal roots, and the sympathetic nervous
system have useful but short-lived effects; longer lasting
blocks by phenol injection or cryotherapy risk irreversible
functional impairment and have not been tested in
placebo-controlled trials. Chronic epidural administration
of drugs such as clonidine, steroids, opioids, or midazolam
is invasive, has side-effects, and the efficacy of these drugs
has not been adequately assessed.

There is no treatment to prevent the development of
neuropathic pain,’ nor to adequately, predictably, and

Lancet 1999; 363: 1959-64

Neural Plasticity Group, of and
Critical Care, Massachusetts General Hospital and Harvard

Medical School, Charlestown, MA 02129, USA (Prof C J Woolf mrce,
R | Mannion onnd

el R

Neérve Sandage

Figure 1: and symp

specifically control established neuropathic pain.** The
aim of treatment, therefore, is often just to help the patient
cope by means of psychological or occupationa

rather than to eliminate the pain. Thus, there
clinical need and a challenge to develop more effective
therapy can be achieved only if the relaton between the
actiology, mechanisms, and symptoms of neuropathic pain
are understood

Aetiology of neuropathic pain

Neuropathic pain is currently classified on the basis of the
aetiology of the insult to the nervous system or the
anatomical distibuton of the pain. Although this
classification has some use for the differential diagnosis of
the neuropathy, and for discase-modifying treatment if
available, it offers no framework for clinical management of
the pain. The relation between aetiology, mechanisms, and
symptoms in this condition is complex (figure 1). The
pain that manifests in diverse discases may operate through
common mechanisms. No pain mechanism is an inevitable
consequence of a particular disease process; only a few
patients are affected and there are no predictors to indicate
which patient will develop neuropathic pain. One
mechanism could be responsible for many different
symptoms. Furthermore, the same symptom in two
patients may be caused b\ diﬁ'crgnl mechanisms. Finally,
more than one mechani

Drug treatment of neuropathic pain and new agents under development

Mechanism

Sodium-channel accumulation,
redistribution, altered
expression

Symptom

neuroma sign

Central sensitisation Tactile (dynamic) hyperalgesia
Cold hyperalgesia

Pin-prick hyperalgesia

Peripheral sensitisation Pressure (slatic) hyperalgesia
Thermal hyperalgesia
Spontaneous pain

Neurogenic Inflammation

a-receptor expression
Sympathetic sprouting

Spontaneous pain

Increased transmision
Reduced Inhibition

Spontaneous pain
Hyperalgesla

*In clinical development. tin preclinical development.

Spontaneous pain, paraesthesia,

Target

Sodium channels sensitive to
tetrodotoxin
Sodium channels resistant to
letrodotoxin

NMDA-R

Neurokinin 1-R

Neuronal nitric oxide synthase
Protein kinase vy

Vanilloid receptor-1-desensitisation
Neurokinin 1

Sodium channels resistant 1o
tetrodotoxin

Nerve growth factor

a-receptor antagonists

Nerve growth factor/trkKA

Niype calcium channels
Receptors

(MOR, «,, GABA, neurokinin 1
adenosine, P2X,, kainate,
mGluR, CCK, nAChR)

Drug

Sodium-channel blockers

Antieplieptic agents (carbamazipine
lamotrigine)

Antiarthythmic agents (mexilitine tricycli
antidepressants)

Blockers with greater analgesic than
anticonvuisant index*

lonchannel selective blockerst

NMDA antagonists

Ketamine, dextramethorphan, amantidir
Glycine site antagonists*

Subunit specific antagonistst
Neurokinin-1-R antagonists*

Neuronal nitric oxide synthase, protein
kinase C inhibitors

Capsaicin

Neurokinin-1-R antagonists*

Blockers of sodium channels resistant 1
tetrodotoxint

Nerve growth factors

Phentolamine

Guanethidine

Nerve growth factor antagonistst
Conotoxin

Oplates

Gabapentin

Clonidine

Tricyclic antidepressants

SNRIs




Risk factors predictive of chronic pain after surgery CPSP

Risk factors for CPSP have been identified in the; Preoper
Intraoperative =

. . a
POStO pe rative pe I OdS Incidence of CPSP, severe CPSP, and proportion of neuropathic

pain in CPSP.

Type of surgery Incidence of  Incidence of Proportion of
all CPSP severe GPSP neuropathic
6 broad domalns (>5/10 of 10/10)  pain in CPSP

Amputation 30%—85% 5%—-10% 80%

Risk stratification for the development of chronic Genetic e L L . N—
postsurgical pain Cholecystectomy 3%—-50% Not report Not reported

I C b : 5%-10% Not reported
Stephan A. Schug®*, Julie Bruce” D e m O g rap h I C —

Craniotomv 7%—30% 25% Not reported

.
= % % : International Journal of
Keywords: Chronic postsurgical pain, Persistent postsurgical pain, Risk stratification, Genetics, “hosocial, Surgen \_) Molecular Sciences MDPI

. Review
The past 20 years have s € . g recognition of the Pal n The Role of Genetic Polymorphisms in Chronic
burden of chronic pain aft trauma. There is Key Points Pain Patients

now good evidence that chronic pos

. .
far more nmon and more Se )y the iously thought with . Chronic pc urgical pain (CPSP) is a common compl ‘ | I n I‘ al Nebojsa Nick Knezevic %%, Tatiana Tverdohleb !, Ivana Knezevic ! and

far-reaching consequer and function of tion of surgery with important consequences for the Kenneth D. Candido 23
tho X e also sign ant implications and costs dividual p nt a 5 a 0
I individual patient and socie awhole 1 Department of Anesthesiology, Advocate Illinois Masonic Medical Center, 836 W. Wellington Ave. Suite 4815

.
/ as a whole.”” Table 1 2. Risk stratification is be ined as the grouping of Sl lr I( :al fa( :to rS Chicago, IL 60657, USA; tverdohlebtatiana777@gmail.com (T.T.); drivanaknezevic@gmail.com (LK.);
> of chronic pain after patients based on factors asured at baseline (in this u kdcandidol@gmail.com (K.D.C.)

Department of Anesthesiology, College of Medicine, University of lllinois, Chicago, IL 60612, USA

ll as the proportion of context befc ; rmine an individ risk of
patients xperience severe pain and the contribution of suffering a particular condition and thereby the likely level
neuropathic pain features to this presentation. The ] of need for preventive interventions.
variabil 5 large ¢ 3. Risk factors for CPSP have b identified in the
differences, caused by the use of variable definitions for preoperative, intraoperative, and postoperative periods
chronic in particular regarding the time frame applied for and cover 6 broad domains: netic, der
measurement (be 2 and 12 months). Other factors include
differences in study desic e >ross-sectional, prevalence

Department of Surgery, College of Medicine, University of Illinois, Chicag
Correspondence: nick knezevic@gmail.com; Tel.: +1-(773)-296-5619; Fax: +1-
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Abstract: It is estimated that the total annual financial cost for pain management in the U.S. exceed
100 billion dollars. However, when indirect costs are included, such as functional disability anc

reduction in working hours, the cost can reach more than 300 billion dollars. In chronic pain patient:

the role of pharmacogenetics is determined by genetic effects on various pain types, as well as the

surve or prospectiy studies), a Ml as ac surgery, genetic effect on dr afety and efficac eviow orticle o ono m

present in different l‘\p.w of chronic pain,

surement of postoperative pain. Attempts to standarc analgesic planning. peripheral diabetic neuropathy and trigemi .

a definition have been based on the initial proposal by Macrae enzymes involved in metabolism of drug ING S
(amitriptyline, duloxetine, opioids, etc.)

towards improving drug efficacy, shorter 0//6 e

reduc ks of side effects, and reducing C

K ords: genetic polymorphisms; chroni LONDO

pain; pain medications

variable as 3 t of preoperative chronic pain and mea- ) / or to change the




R|Sk faCtO IS pred |Ct|ve Of CPS ptz JSeltzer ZTransition from acute to chronic postsurgic

pain: risk factors and protective factors. Expert Reurother

Psychosocial 2009 May;9(5):72344. doi: 10.1586/ern.09.20ReView.

ACognitive
A Fear of surgery and anxiety
A Fear of pain

APersonality disorder

A increased preoperative anxiety
A Introverted personality

A Catastrophizing

A Poor coping skills

A Hypervigilance state

APsychological vulnerabilitypain related fear
ASocial support
ASolicitous responding

A Empathetic spouse encouraging negative behaviour
A Munchausen
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ING'S
College
LONDO




AXIS 2
Assessment of preceding and injury related psychological problem

A NEW

A All patients: Integrating Mental & Physical healthcare:
Research, Training & Services

A GAD7 generalised anxiety disorder
A PHQ9 Patient Health Questionnaire
A PHQ 15 MULTIDIMENSIONAL SCALE OF

PERCEIVED SOCIAL SUPPORT —
A GCPS | S
A SFMPQ2 Shortform McGillPainQuestionnaire?
A PAIN DETECT PAIN QUESTIONNAIRE Ne pa Integrating Mental & Physical healthcare:

A BPI Facial pain Research, Training & Services
A CPSI (sleep)

A ESR (abuse) Integrating Mental & Physical healthcare: Research, Training & Services
(IMPARTS) is an initiative funded by King’s Health Partners to integrate mental

and physical healthcare in research, training and clinical services at Guy’s, St

A Dash bO_ard Wlth red flags SUiCi_daI _thoughts Thomas's and King’s College Hospitals, as well as South London and Maudsley
depression, anxiety and somatic disorders Jkehiilie

Find out more in our IMPARTS video below:
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Causes of nerve injuries related to dentistry

Causes of IANI's Causes of LNI

Apicoectomy

Trauma Other

Spontaneous
) . Spontaneous
Pathological excision

Other

Direct needle injury

Cause

Other tooth extraction

Cause

Apical infections Endodontics

Endodontics
Chemical injury from L

Chemical injury from L

Implants

TMS

TMS SNERFETE VEAFESS SRV VI S YRSV SV

0 20 40 60 80 100 120 140 160
Frequency

Frequency

ASummary of nerve injury patientdMarch 2008:2016
A400 IANI patients (73% F: 26.8% M; mean age = 46.5 years [raqe INER

A214 LNI patients (64.5% F: 34.6% M; mean age = 38.6 years [raf College
P (64.5% ’ ’ vears[rar 1 ONDO




Risk factors predictive of CPSP
SURGICAL

Minimise Surgical risks
APatient younger age
Aminimal access

ADuration

ASite

AUse of Local anaesthesia
APerioperative pain manage
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Chronic pain after surgery: pathophysiology,

risk factors and prevention

Danielle Reddi," Natasha Curran?

ABSTRACT

Interest in chronic pain after surgery has grown since the
finding that more than a fifth of patients attending
chronic pain clinics cite surgery as the cause for their
chronic pain. The problem is not limited to major
surgery; even common minor procedures such as hernia
repair have a significant risk of chronic pain. Surgical
technique can influence the development of chronic
postsurgical pain (CPSP) and techniques to minimise
nerve injury should be used where possible. Central
nervous system changes contribute to the development
of persistent pain following surgical trauma and nerve
injury. Pharmacological agents that interrupt the
mechanisms contributing to central sensitisation may be
helpful in reducing the incidence of CPSP. Psychosocial
factors are also important in the development of chronic
pain and should be addressed as part of a holistic
approach to perioperative care.

INTRODUCTION

Surgery is recognised as one of the most frequent
causes of chronic pain in patients attending pain
clinics. A survey of 5000 patients found that

the largest group, 34 had pain from degenera-

This paper will explore the pathophysiological
mechanisms that contribute to chronic postsurgical
pain (CPSP), and the surgical and psychological
risk factors that have been identified. Surgical and
pharmacological strategies to reduce the develop-
ment of CPSP will also be discussed. We will also
consider how psychosocial factors influence the
development and maintenance of chronic pain and
the relevance of this to CPSP

PATHOPHYSIOLOGY

The trauma and inflammation that occurs from
cutting and handling tissues during surgery acti-
vates nociceptors. Nociceptive stimuli are trans-
duced into electrical impulses that are carried to
the spinal cord via primary afferent A8 and C
fibres. Primary afferent neurones synapse with sec-
ondary afferent neurones in the dorsal horn of the
spinal cord and carry impulses to higher centres via
the contralateral spinothalamic and spinoreticular
pathways, the two main ascending pain pathways.

There are

bral corte °
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Mandibular division trigeminal nerve injuries following primary
endodontic treatment. A case series

Maria Devine, BDS, MFDS (RCS Ed), M Oral Surg, FHEA*
MDSc, BDS, FDS, RCS, FRACDS (OMS), FHEA
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Introduction

Injury to the mandibular division of the trigeminal nerve
(V3) is a rare but serious complication of endodontic
treatment of mandibular teeth. Endodontic treatment
success depends on a number of factors including pre-
operative vitality of the tooth, presence and size of a peri-
apical lesion, over or under filling of the root canal and
provision of an adequate coronal sealing restoration (1).
The success rate of primary endodontic treatment in pub-
lished research is reported to range from 68% to 85%
and in United Kingdom general dental services is esti-

mated to be 74% (2).

The inferior alveolar nerve (IAN) is at risk from a vari-
ety ol dental procedures, in that the IAN is contained
within a bony canal; predisposing it to both direct trauma
and ischaemia. TAN injury can be caused by many dental
and maxillofacial procedures including extraction of
mandibular third molar teeth, mandibular local anaes-
thetic block administration, mandibular implant place-
ment, mandibular fracture fixation and orthognathic
surgery (3). Endodontic therapy is one of the rarer causes
of TAN injury, however, there have been a number of

Abstract

; Omesh Modgill, BDS, MFDS (RCS Ed); and Tara Renton, Php,

The aim of this study is to report a series of patients with mandibular division

trigeminal nerve (Vs) injuries secondary to endodontic treatment, evaluate

presentation characteristics and identify prevention strategies. This article
describes a retrospective review of patients referred to a tertiary clinic 2007

2015 with V5 injury following endodontic treatment. The sample ir
male and 16 female patients with a mean age of 41.5 years. Sixteen
sented following endodontic treatment of the first and second molar
teeth in eight cases and canine in two cases. Fifteen patients reporte
ate post-operative symptoms, in eleven cases there was a 24-48
tomatic period. The average relerral delay was 23.1 months. Twent
had permanent neuropathy. Four patients experienced resolution of
within 8 weeks. V3 injury following endodontic treatment is rar
result in permanent neuropathy and [unctional impairment. Th
avoided through comprehensive pre-operative radiographic exe
identification and referral of high-risk cases.

case reports and case series of this complica
lished. In teeth in close proximity to the IA}
mental foramen, there is a risk of direct inj
nerve due to instrumentation beyond the apex
injury through leakage of endodontic medica
sealants through the apex of the tooth into th
indirect injury due to compression of the nervi
ration materials (4). Most cases have been rt
connection with the lower second molars,
related to the first molars and the premolars
been reported (5).

Many authors recommend referral of nen
after 6 months (6), however, this may be toc
now understand that after 3 months, permanc
changes occur within the nervous system sub:
injury, which are unlikely to respond to surg
vention (7).

We undertook evaluation of the V; injury ca
by endodontic treatment in a sample of patier
the nerve injury clinic at Kings College Lond
Institute. We aimed to evaluate their presenta
acteristics and identily possible strategies for |
and management.

© 2017 Australian Society of Endc

Clin Oral Invest (2015) 19:149-157
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Trigeminal nerve injuries after mandibular oral surgery
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Neurosensory Disturbance of the Inferior
Alveolar Nerve After 3025
Implant Placements

Antonio Scarano, MD, DDS,* Bruna Sinjari, DDS, 1 Giovanna Murmura, DDS, 1 and Felice Lorusso, DDSt

he loss or functional insuffi
I ciency of bone tissue represents
one of the most frequent prob-

lems in implant prosthetic rehabilita
tion in the posterior mandible. To
avoid these problems, different re-
generative surgical techniques have
been developed: conventional onlay/
inlay grafts, interpositional sandwich
osteotomies, guided bone

tion with semipermeable membranes,
piezoelectric stimulation, and alveolar
distraction osteogenesis procedures.'
' Mandibular bone atrophy makes

it more susceptible to invasion of

the inferior alveolar nerve (IAN) dur-
ing implant site preparation and dur-
ing implant placement.** latrogenic
injury to the IAN is an important clin
ical eventuality that may occur during
implantology, with postoperative dys-
esthesia in a range between 1.7% and
43.5%, and permanent sensory distur-
bance (after more than | year) of 5%
o 15%.%7

Departmer
¥, University

Purpose: The aim of this retro-
spective study was to evaluate the
incidence of inferior alveolar nerve
(IAN) lesion and duration of sensi-
tivity disturbances after the insertion
of dental implants.

Methods: One thousand sixty-five
patients (mean age: 58.9
enrolled between February 2004 and
July 2015 with partial or full mandib
ular edentulism we
dental implants for oral rehabilitation.
A total of 3025 implants were placed.
After surgical procedures, controls
were scheduled at suture removal, that
is, 10 days after surgery, and repeated
at intervals of 1, 3, and 6 months, and
comprised patient interview, clinical

years)

» selected to receive

examination, and sensitivity tests.

Results: Only 23 (2.2%) of the
1065 patients presented sensitivity
disturbances 1 month after implant
insertion, and only 2 (0.19%) after 6
months, though a complete recovery
was observed in these patients within
13 months.

Conclusions: Considering the
debilitating effects resulting from

IAN lesion and the complexity of

the therapeutic diagnostic proto
cols, all patients undergoing oral
rehabilitation through dental im-
plants should be evaluated with
CBCT imaging. (Implant Dent
2017;26:735-743)

Key Words: dental implants, periph-
eral nerve injuries, iatrogenic
lesion, sensitivity disorders

The IAN lesion in implantology
can be related to direct and indirect
different pathogenetic mechanisms that
may overlap

1. direct compression determined by
the dental implant penetrating into

stretching due to mishandling of
the mental nerve (with elongation
greater than 20%) during flap dis
section or maneuvering of IAN
transposition in edentulous man
dibular saddles with strong alveo-
lar bone resorption

ownasa
al cavity.
injury is
sfore, the
vely the
niversity

cer 2009,
m in the
included

implant
zened. A
umented
:nts were

sensorial
patients
cally re-

evaluated by the authors and 12 were interviewed by phone
and observed by their dentist without any problems.
Persistence of sensory disturbance was found in 5 of the 21
patients (0.32 %), and four of these five lesions were in the
lingual nerve (0.25 %). Related to the type of surgery, most
sensory disturbances were seen following periradicular
surgery.

Discussion Within the limitations of this study, it may be
stated that oral surgery in an outpatient setting of a teaching
university hospital resulted in very low rates of trigeminal
nerve injuries. It may be concluded that adequately surveyed
trainees can perform mandibular surgery without an increased
risk of trigeminal sensorial disturbance.

Keywords Oral surgery - Nerve injury - Sensory disturbance

Introduction

ING'S
College
LLONDO




Ao ¢Sada GKFG O2yUNXY | NB

the trigeminal nerve may, for example, be surgical or

. . N} RA2f 23A0Ft OZ2YUNXI UAZ2Y
Dlag nOS|S PTN P nerve conduction study, las@voked potentials, blink = _
NEbSE 2NJ a )\gvo)_SZLJae .02y U

USNNVAYIFItad t2aAulABS UYRA
Elrowde important diagnostic hints at the source of pain.

owever, all clinical and diagnostic aspects of the pain

A Diagnostic criteria: need to be considered.

A A. Pain, in a neuroanatomically plausible area - S :
within the distribution(s) of oneyc[))r both trigeminal A 2. The severity of nerve injuries may range from mild to

At ] . They include external trauma and iatrogenic
nerve(s), persisting or recurring for >3 months and SEVere i
nerve (St)J persk YQ:I SR of 7o months a v %}gge_s from dental treatments such as local anaesthetic

lons, root canal therapies, extractions, oral surgery,

A B. Both of the following: dentaldlmplants, orthognathic surgery and other invasive
: : . procedures.
A 1. history of a mechanical, thermal, radjation or A2k o X L
chemical injury to the peripheral trigeminal Ao® { LISOAUQI f f gindicad pbsiyanglighit
EREE) injury, neuropathic pain may appear after >3  months.

Ao RAFIY24GA0 (54l 02y dnySomatosegsary synptoms or siasmaybe negativa |
peripheral trigeminal nerve(s) explaining the pain ~ (€.9. hypaesthesia and/or hypera ieSIa) arid/or positive

e.d. h ralgesja and/or allodynia). Note that positive
A C. Onset within 6 months after the injury 5 29 Y){pg 9k y g POsl

uzasSyazNek aAdya | Nb
A D. Associated with somatosensory symptoms

I}Iefgajive or paositive somato_;sensog}/ sigins congsistent witt
and/or signs4 in the same neuroanatomically UKS RAauNROdzU A 2 T uKS L
plausible distribution

the presence of a lesion of the trigeminal nerve. The
clinical examination is supplemented by laboratory tests.
A E. Not better accounted for by another ICOP or
ICHDB3 diagnosis



Red flags of malignancy

NHS 2 (NICE 3) weeks
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Treatment not working?

AExcludemigrainous AExclude autonomic symptoms

S)'/&rrlllptoms ARed eye conjunctival irritation
ausea A Tearing
A Vertigo

A Nasal congestion

A Facial flushing

A Drooping eyelid (Ptosis)
A Enlarged pupil (Meiosis)

A Cold and touch sensitivity
A Photo phobia

A Phono phobia

A Aura

. , ey XIF3IIANBAAADS
. SKIFGA2dzNXNBUAN REH\ TAg?W
room and lie down

TREAT Migraine



Secondary Neuropathic pain

A Central
A TN classical or non classical

A Vascular compromise, MS, SOL
A Stroke, IC bleed

A Peripheral -Disease / Lesioned
A Traumatic

A Chemical * chemotherapy, Endodontic
treatments

A Thermal
A Radiation p- ost irradiation
A Mechanical trauma

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

A Post Traumatic pain Complex regional
pain syndromes (CRPSs) (principally type

1)
A PDAP I/

dentified cause
Neuropathic

Central or peripheral
Post traumatic or lesioned

CV (TN),IX, VII classic
neuralgiasTN classical

PDAP I

Ne pain/PTNCPSP) metapdlic,
infectian, MS, neoplasia-vascular

Neoplasia

benign or malignant
Systemic disease

DM

Hypothyroid

MS, sickle cell
Infection

Herpes

Periapical infection

OM, ORN and ON



|dentified cause
Neuropathic

V (TN),IX, VII classic

neuralgiasTN
classical

PDAP Il

Ne pain/PTNCPSP)
metabolic, infection, MS,
neoplasia, vascular
autoimmune

Secondary neuropathic pain
peripherallesional

Nutritional deficiencies
Fe, Ferritin, Zinc, Magnesium,
Vit B complex, D, E
Malignancy
Compressiomy a space occupying lesion centrally or peripherally NEOPLASIA
MetabolicAcromegalyHormonal neuropathy (Hypothyroidism, Diabetes),
Infarction (sickle cell hypoxic neural damage, giant cell arteritis)
Demyelination (Multiple sclerosis)
InfectionPost viraheuropathy Bacteriall_eprosy
Toxic Heavy metal poisoning (lead, mercury) radiation, thermal, chemotherapy, drugs
Auto Immuneproblems: Lupus, Rheumatoid disease
Sarcoidosis and amyloidosis




Non Traumatic TNP

T”ge min al Nneuro pathyetrospective 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

Cranial Vascular Pagets disease
malformation / 30
2%

Brain stem tumour
2%

Ameloblastoma . .
5% Dental infection

31%

Osteomyelitis

8%

Peripheral

Sickle Cell
Anaemia
8%

Malignancy '|'/

Metastases
8%

Fractured | Multiple Sclerosis
mandible Ma"gnancy i 15%
8% Primary
10%

An update on the causes, assessment and management of third division sensory trigenenabpathies.Carteig, Yilma
Devine M,Renton T. Br Dent J. 2016 Jun 24;220(12):887doi: 10.1038/sj.bd}.2016.444




Chronic post surgical pain?

A Chront pain after surgery is a well recognised problem arf)é Over _the last 10 years it hf"‘S become evident tha_t
affects upwards of 280% of patients undergoing limb significant numbers of patients suffer from chronic

amputation, thoracotomy and breast surgery pain as a result of routine surgery with over-80%
’ of patients presenting in chronic pain clinics being

A There is confusing nomenclature for surgical induced pain diagnosed with CPSRacrae(2008) suggested a
without identifiable neuropathy and nerve damage these  definition including;

include: Pain developed after surgery
Surgically induced neuropathic pain  SNPP Minimum 2 manth duration

Chronic post surgical pain CPSP
Post traumatic neurop
Postoperative g
Phantom i

8en excluded
nisdiagnosis)

3 cause

V (TN),IX,

MacraeWAL1 Chronic possurgical pain: 10 years on. BAdaesth 2008 Jul;101(1):786. doi: 10.1093Rja/aen099. EpubzJo8 Apr 22.



Chronic pain after dental su

Two distinct chronic pain sy ;

A
A

British
Journal of Pain
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CPSP after Dentistry

PAIN UPDATE Persistent Pain after Dental Surgery =

Persistent pain after dental implant Tara Renton, BDS MDSc PhD FDS RCS FRACDS (OMS) ILTM, Professor in Oral
placement Surgery

A case of implant-related nerve injury

Robert Delcanho, BDSc. MS, Cert Orofacial Pain ting. The infla
FFPMANZCA, FICD. Elizabeth Moncada, DDS, MS, Cert ¢

Orofacial Pain
I L I |

CLINICAL PROBLEM ~
FMCID: P

|denti
- T Neu
This article has b other articles in PMC.

Abstract V (TN)
i al n 1d other conditions rela ﬂr:dro]neur

PersistendentoalveolallJl A y T LJ2 ddysaéstiNdsidzY | G A O

INE BOURNCE Naileen 12parted as varying
dents: surgevy dic mat revsipthe dental

Phantom tooth pain. The incidence of phantom tooth pain after endodontic therapy has been reported Bgr3fher pain syndrsgs,
from 5% to 13%An interesting finding from the study lhybband colleaguesvas that most patients who suffered chronic pain afte
surgeon. This does suggest that many dental surgeons will be underestimating the morbidity of the procedures.

Lobb WK, Zakariasen KL, McGrath PJ. Endodontic treatment outcomes: do patients perceive problems? J Am Dent Assoc 1996;127:597 600: Marbach JJ,
Hulbrook J, Hohn C, Segal AG. Incidence of phantom tooth pain: an atypical facial neuralgia.Oral Surg Oral Med Oral Pathol 1982;53: 190 3: Campbell RL,
Parks KW, Dodds RN. Chronic facial pain associated with endodontic therapy. Oral Surg Oral Med Oral Pathol 1990;69: 287 90: Gay Escoda C!, Parraga-

Manzol G, Sanchez- Torres A2, Moreno- Arias G3. Chronic neuropathic facial pain after intense pulsed light hair removal. Clinical features and
pharmacological management.J Clin Exp Dent. 2015 Oct 1;7(4):e5447. doi: 10.4317/jced.52520eCollection 2015.
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Neuropathic pain or toothache?
Idiopathic neuropathic pain Neuropathic

Neuropathic dental
pain (PDAP 1)

Idiopathic TN
Burning Mouth (?)

Unidentified cause

ACongenital neuropathic pain condition
APersistent idiopathic orofacial pain?
ABurning Mouth Syndrome

Aldiopathic Trigeminal neuralgia

APrimary neuropathic pain in intraoral region =
APre TN
APre Tic

A Persistentdentoalveolamain
A PDAP 1
A = Atypicabdontalgia



Pain history SOCRATES

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

A Onset- When did the pain start, and was it sudden or gradudi2zlude also whether if it is progressive
or regressive.

A Character- What is the pain like? Asche? Stabbing?
ARadiation- Does the pain radiate anywhere? (See &saliation.)

A Associations Any other signs asymptoms associated with the pain?
ATime course Does the pain follow any pattern?

A Bxacerbating/Relieving factordDoes anything change the pain?

A Severity- How bad is the pain?

7 ING'S
College
LONDO




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

Other

Spontanecis

ldentified
Infactions Neurop “
Exclsion of cyst V (TN) X,
Extraction of tooth
Endodontics

|0 blosck for restorative procedure

3
] Trauma surgery
U

Orthognathic surgery Ne pain/PT
Chemical injury metabolic, infe

neoplasia,

Implant placement autoimm

ThAS under IV sedation & LA

Mechanica Injury

W% under @A
W5 under LA
0 40 &0

Frequency

Summary of 535 TNIs assessed by TR 2016



Management of nerve injury
Confirm Nerve injury / Neuropathy Optaimic

Division

Maxillary
A Identify the extent of injury ) N
A Size neuropathic area | Division
A Subjective function
A Mechanosensory function
A Disability
A Pain / discomfort
A Allodynia
A Hyperalgesia

A Spontaneous or elicited?

Renton T ThextonA, SLrean Hankins M. Simplifying assessment of recovery of the lingual nerve from injury. B‘I5J ZBOEBIG:Béaton TThextonA,
McgurkM. New method for the objective evaluation of injury to the lingual nerve after operation on itnaddrs.BrJ OraMaxillofacSurg. 2005
Jun;43(3):23815. Renton T ThextonA, McgurkM. Objective evaluation of iatrogenic lingual nerve injuries using theojg@ning reflexBr J OraMaxillofac
Surg. 2005 Jun;43(3):2&2



Consequences

Presentation Features of neuropathic pain

Wheal and flare

Neuropathic area with
Pain
Allodyniapain with non noxious stimulus
pain on touch/cold/hot
A 70% mechanical allodynia
A Cold allodynia a particular feature of extra oral

dermatome in patients with IANIs
A Some LNI patients repotastent and warm allodynia

Hyperpathia
pain continues when stimulus removéd% patients
Hyperalgesia (mechanical 4hermal)
increased pain to painful stimuld8% of patients
Altered sensationHyperaesthesia
o Paraesthesigpins and needles, formication, man: € ,
descriptions
o Dysaesthesig uncomfortable sensations often
burning
AnaesthesiaNumbnesshypo aesthesia ¢

raeathe

Neuropathic pain in;

95% of implant patients

92% of endodontic nerve injuries
57% of wisdom tooth surgery
IANI> LNI



Assessment of neuropathic area
Know your anatomy!

Implant extraction or

endodontic procedure
undertaken with resultant
numbness of mouth& lip with pain

Neuropathic area you can
use dental vitality tests but
not very reliable

Neuropathic area should affect \ Extraoral area may be

6DI STALO do W ( 2 B complete

In some cases only socket area W
-

can be affected with localised
hypersensitivity

ING'S
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LOND



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 mouthé&lip
with pain

Neuropathic area should
affect ODI STALSO
dermatome

NGS

LONDON



CLINICAL ASSESSMENT

I\/Iechanosensory assessment

“Your reflexes seem fine Mr Hart”

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.



Presentation of persistent P T 2525 )renton et al unpublished

A Onset of neuropathy + pain correlates with intervention surgery or Pain descriptors
local anaesthetic

' Presenting with neuropathic pain 70%
A LNI patients (mean age 38.4 years [range52D esenting p p 0

Male:Femal@atio 37:63% Functionality
A 1ANI patients (mean age 43.2 years [range33P, Significantly daily functional impact 65% with pain
Male:Femaleatio 27:70% Psychologically (PTSD in 68% of patigmtgpact especially with
i 0
Referral from: pain 62%
A General dental practitioner LNI = 40%/IANI = 51% Neuropathy 100%
A Specialist LNl =50% IANI| = Dermatome:The neuropathic area varied betweerl50% of the
3204 affected dermatome (intraand/or extraorally).
Hypoeasthetior Hyperaesthetic
A Reported extreme pain during surgery 48% Mechanical allodynia 20%

Mechanical Hyperalgesia 48%
Cold allodynia in IANI pts 87%

A Reported high level pain post surgically 56%
A 1ANI related to:

A Third molar surgery 60%

A Implant 14%

A LA 16%

A Endo 8% in_

A Periapical infections 1% aorally ING,S
A

Facial electrolysid % . CO//f €
A LNIs related to: : LONDO

A TMS 75%
R 1A 510/




Predictors resolution of nerve injury

Mechanosensory testing is NOT predictive of outcome |

BPerm
neuropathy

Fungiform Fungiform
papillae SEVIETE!
present absent
0-25 25-50 50-75 75-100
% Extraoral Dermatome affected at presentation
At 2-4 weeks post Lingual nerve injury
Small size of neuropathic area (<50% of dermatome) a L
subjective function (>4/10) may be predictive of resolutiosn inf.  loss fungi f llae at 2 ‘
lingual nerve injuries at 12 weeks 'ghiticant 19ss fungliori papiiiac at = Weeks
Renton et al un published )
ING'S
College

LONDO




. 2dz OFYyy20 WwasSsSQ ySNWsSa 2y |
T2NF YAYI] XX

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



ADDITIONAL INVESTIGATIONS
POSSIBLE BIOMARKERS?

Radiology Post surgical radiographs Post surgical CBCTs only required
(panoral for wisdom teeth and LCPA for endo  for M3M Inferior alveolar nerve injury
Nis) are required to confirm causality though
mainly a clinical diagnosis

Use plain film only
CBCT -unnecessary |rrad|at|on of the

Additional tests

patle.nt | . Neurosensory

Provides no further information and does Mechanosensory ING'S
not change treatment unless M3M nerve QST College
injury to exclude roots displaced into _ Blinkreflex LLONDO

: : Diagnostic Lidocaine blocks
submandibular or sublingual space Psychological




IMAGING Inferior alveolar nerve injury (IANI)

WHEN IS CBCT INIDICATED POST NERVE INJURY?

Retained roots? In submandibular space?
may be useful for post wisdom toqth initirv

WNSELE

)
i B

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 |
DAMAGE INDICATES URGENT NEED FOR LINGUAL NERVE EXPLORATION AND REPAIR CBCT DEMONSTRAT
PERFORATION OF LINGUAL PLATE POST TMS (COURTESY OF TONY POGREL)



Outline

I Introduction

Arhe trigeminal system
Mefinitions

APainful Post traumatic trigeminal neuropathy (PPTTN)
I Mechanisms
I Assessment and prediction of outcome

I Management;
Avedical
Anterventional
I Surgery
I Advanced Stimulation, Peripheral, DBS
APsychological
Addjunctive ING'S

AThe future College
LLONDO




