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Aims & Objectives

To enlighten the attendees of;
A Using a stratification approach to orofacial pain

A MRI arterial spin labelling identification of central pain
pathways, connectivity and downward modulation In
orofacial pain

A An update on the use novel interventions for orofacial
pain including stimulation



Why is Trigeminal pain unique?

Somatosensol

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

To oo To I

Input)
The dermatomal distribution of
Underpins daily pleasure in health and C3 (Adapted from Foester
| Eatlng The dermatomes in man
| Drmkmg [Schorstein Lecture, London,
.. : 1932]. Brain 1933;56:1-39.)
I Speaking
I Smlllng \""7 : 7\\\ O‘p_thlalmic
i Sexual interaction R g e
A Bilateral cortical representation of pain | } @ e
A Thus any threat or actual harm to the Vth
nerve region comprises a massive threat ING'S
to your very eX|sten_ce | | Collese
All patients are physiologically wired to LLONDO

run from the dentist!
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&On‘\



Definitions of pain

A Nociceptive pain Pain
Autonomic response
Withdrawal reflex

A Nociceptive pain Pain D e ntin e
Ao sensitivity

Nocicepo Healthy acute pain sensony evton

$ensory neuron

Noxious stimuli —-, }—’—» ) \—> Adaptive, high-threshold pain

Noxious stimuli —-, }—t——> ’ \—» Adaptive, hi

Heat ) Early warning system (protective) . . Heat Early warl
Cold o Nociceptive Cold _
Intense mechanical force . Intense mechanical force
Chenmical irritants heal t h Y feelin g (O <henicalitants Pu I p |t|s
Spinal cord Spinal cord
reversible
i B Inflammatory pain ’ A g
B inflammatory pain Spontaneous pain yP Spontaneous pain +irreversi b I e
Pain hypersensitivity i Pain hypersensitivity . .
Inflammation—- | nﬂam mato ry pa| n Inflammation—- Per|ap|ca|
Peripheral  Macrophage {@ h | th h t | d ft . |t Peleriphera! Macropfﬁage . . .
fl tion Mast cell & inflammation Mast cell < S
?O;?‘Za 0 N:jtrgghlla \—> Adaptive, low-threshold pain ea y short fivea after insu Positive Neutrophil & \—> Adaptive, low-threshold p “ erIOd ) ntl

symptoms  Granulocyte @ Tendernesg promotes

symptoms  Granulocyte @ ‘ Tenderness promotes

repair (protective)
Tissue damage -» Tissue damage

Chronic pain = Trigeminal

Spontaneous pain : 3 © Fatickocaloein Spontaneous pain neuropathic pain

Pan hypersensiviy disease of neuromatrix Pain hypersensiiviy BTN CIFD) Sp 2 gN

Peripheral 1 1 y ’
BMS, PDAP/ PHN

C Pathological pain

Peripheral
nerve damage

Neuropathic pain ——)---- -4 Neu ro a..thIC ain : Neuropathic pain
Neural lesion : Associated with nerve lesion Neural lesion

Positive and negative Positive and negative
symptoms symptoms

Abnormal

Abnormal
central processing

central processing Maladaptive, lof-threshold pain

Disease state ofhervous system Disease state of né

Dysfunctional or centralised pain
Spont ' Spontaneous pai . 9
Pain hypersenstvity Unknown cause i siinel vl Fibromyalgia
N | heral
o e PIEP
Dysfunctional pain —>>—,——> .
No neural lesion ‘ \ MyOfaC|a| TM D

No inflammation o)
Positive symptoms

Normal peripheral
tissue and nerves

Dysfunctional pain — >——’——> , \

No neural lesion
No inflammation o
Positive symptoms

Abnormal
central processing

Abnormal
central processing




Pain diagnosis

Thomas Lewis FRS

N DI agno aisgtem of more or less accurate
guessing, in which the end point achieved is a name.
These names assume the Iimportance of specific
entities, whereas they are for the most part no more
than insecure and therefore temporary conceptions.o

BUT é ..The same diagnosis on different patients
requires different interventions and may not necessarily
have the same pathophysiology

How can we address this?
With P4 medicine or precision medicine



“Precision medicine is like teenage sex: everyone talks about it,
nobody really knows how to do it, everyone thinks everyone

else is doing it, so everyone claims they are doing it”
Paraphrased from Dan Ariely, Duke University (via Dan Rader)




Basis of "~ Personalized
Uniqueness Phenotvpe

CLINICAL
CHARACTERISTICS

Genetics *  #Sleepiness
+ Co-morbidities
Other symptoms

\MOLECULAR PROFILES

Proteomics
patient Metabolomics

T » Transcriptome

Epigenetics

—Environment
IN-DEPTH PHENOTYPING MEASURES

Physiologic measures
Imaging




Fundamental concept

A All patients with apparently the same disorder are not identical

A Use multiple approach to evaluate those differences
I Physiological differences
i Cliical differences
I OMIC differences
I Genetic and epigenetic differences

A Use unbiased, discovery approaches (clustering /machine /
enhanced learning techniques)

A Likely will develop new disease classifications and systems
medicine



APreventive
APersonalise
AParticipatory

Pack Al, Ann Thoracic Soc 13: 1456, 2016
Lim DC et al Respirology 22:849, 2017



Predictive

I Healthy get baseline data phenotype, exercise, diet, sleep genome
sequence (WGS) epigenetics all OMICs

A Preventive
I Test improvement therapies on predictive clusters

A Personalise
I Outcome cluster specific

A Participatory

I use of apps, social media, new mobiles, blue tooth capabilities In
Intervention tools

Pack Al, Ann Thoracic Soc 13: 1456, 2016



Stratification

NHS

National Institute for

Health Research

Clinical Research Network



Stratification of orofacial pain patients?

Outcomes: More accurate dlagn05|s ﬁI’OQHOSIS and treatment choice

Clinical

disease or lesion,
neurological deficits,
family history

Psychology/
medical
Co-morbidities

Mﬁ fr

Sensory Profile  physiological
Pain quality, QST Electrophysiology
Functional imaging

Data store Electronic
analysis Medical recorq

(KRR

WA

Molecular
Profile OMICs

Genome, proteome,
metabolome

Prof David Bennett



Stratification of orofacial pain patients?

Outcomes: More accurate dlagnos,ls#

Clinical
disease or lesion,

neurological deficits,

family history

ychologlcal
rnedical /
Co-morbidities

Sensory Profile
Pain quality, Qual and
Quant sensory testing

Data store
analysis

rogn05|s and treatment choice

Physiological Molecular
Electrophysiology Profile OMICs
Functional imaging
Genome, proteome,
metabolome

Got a big data headache?
Enterprise-gra op can ease the pain

Big Data

Machine learning and
Ai to improve diagnosis
and clustering for
treatment

'ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ‘ Prof David Bennett



Implications of identifying pain

August 2016 » Volume 157 « Number 8

Comprehensive Review

PAIN

Neuropathic pain: an updated grading system for
research and clinical practice

Nanna B. Finnerup™*, Simon Haroutounian®, Peter Kamerman®, Ralf Baron®, David L.H. Bennett®,
Didier Bouhas ccu”, Roy Freeman', Per Han: ** Turo Numikko', Srinivasa N. Raja™,
Andrew S.C. Rice™*, Jordi Serra®, Blair H. Smith“, Rolf-Detlef Treede', Troels S. Jensen™*

A We can now institute screening for
neuropathic pain (such as DN4 or
PainDETECT).

A Better prevention measures in the field.

Wil L T T, | A Vvalidated diagnostic tests and appropriate
“"L% riraen. therapy for neuropathic pain.



Structured Pain history
SOCRATES

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

A Onset i When/ How did the pain start?
I Was it sudden or gradual?
I Physical or emotional?
I Progressive or regressive?

A Character - What is the pain like? An ache? Stabbing? Burning? Throbbing?

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

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

A Time course - Does the pain follow any pattern?

A Exacerbating/Relieving factors - Does anything change the pain? ING'S

" . o College
A Severity - How bad is the pain® LONDO




National core data set for OFP patients

@ https://app.smartsurvey.co.uk/survey/editor/id/504816
Support Account « m

& SmartSurvey

Dashboard My Surveys Libraries =

& =

CURRENT SURVEY:
Design Collect Results

G2 Design % Theme . Settings =¥ Organise o Options

2 Survey Design

Copy of Consent and Self report for Pain presentation # eview Surve end Surve

Survey: Copy of Consent and Self report for Pain presentat...

R ——
Required Move | ﬂ

ID: 7837893

B ]

+ Insert Page Here
Q19
Edit Question

Copy Question

Please select diagram that most accurately represent where your pain is

1 v
Dental region in the lower jaw Temple Top of head
& Move Question
are looking forward to meeting you ' 9  Skip Logic
You have been referred to the orofacial pain service and we would like to ask you some qut¢ {
. \ & Delete Question

We understand that you are likely to be suffering from oral and/or facial pain and you have an appointn } '
specialist orofacial pain clinics at King's College Hospital Dental Institute

Forehead

Back of head

Dental region in upper jaw side

Prof Justin Durham

Prof Joanna Zakrzewska




lassification OFP

International Classification of Orofacial Pain

Version 1.0 beta

2019

Members of individual classification working groups in alphabetical order other than chair.
1. Orofacial pain associated with disorders of dentoalveolar and associated structures

Maria Pigg, Sweden (Chair); Alan Law, USA; Donald Nixdorf, USA; Tara Renton, UK; Yair
Sharav, Israel

2. Orofacial pain associated with regional muscles
Peter Svensson, Denmark (Chair); Malin Ernberg, Sweden; Chris Peck, Australia
3. Orofacial pain associated with disorders of the TMJ

Per Alstergren, Sweden (Chair); Ghabi Kaspo, USA; Frank Lobbezoo, Netherlands; Ambra
Michelotti, Italy

4. Orofacial pain associated with lesion/disorders of the cranial nerves and other regional nerve
structures

Lene Baad-Hansen, Denmark (Chair); Eli Eliav, USA; Yoshiki Imamura, Japan

5. Orofacial pain resembling presentations of Primary Headaches

Rafael Benoliel, USA (Chair); Paulo Conti, Brazil; Arne May, Germany

6. Idiopathic orofacial pain

Thomas List, Sweden (Chair); Justin Durham, England; Jean-Paul Goulet, Canada; Satu
Jadskeldinen, Finland

7. Psychosocial Assessment

Richard Ohrbach, USA




Pains of the trigeminal systess

Autonomic

TMDs

flammatory paif Dysfunctional
Toothache i '_\'e“mgz’zscu' o Arthritides
rimar econdar :
Abscess Hgadaches Y Myofacial
TMD arthritides, Trigeminal Autonomic
S_Tlraélm'ql,_ Secondary Cephalalgias (TACs) Dysfunctional
laladenitis, : Giant cell arteritis pain
Sinusitis, mucosal SE el alle :
disease Causes MS DM Associated
Trigeminal neuralgia multiple pain
(IX VI conditions
PPTTN = PDAP I LBP IBS FM

Primary

Nociceptive :
Neuropathic

pain
: Neuropathic dental
Dentine ,
sensitivity el ((HRra e

TN idiopathic
Burning Mouth



Response to treatment variable

Topical 5% lidocaine
patches

Medication

Informed about surgery
Surgery carried out
CBT

Reassurance: patient | |
discharged ]

Reassurance
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30 40 ING'S
Number of patients College
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Stratification of orofacial pain patients?

Outcomes: More accurate diagnosis, #rognoss and treatment choice

Got a big data headache?
Enterprise-gra op can ease the pain

Péychological

Cllnlcal | _ Sepsory Profile  physiological Molecular g st
disease or lesion, medical / Paif quality, Qual and  Electrophysiology Profile OMICs o learn
neurological deficits, Co-morbidities (Fuant sensory testing Functional imaging M_ac ine learning and_
fam||y history Genome, proteome, Al to Improve dlagI’IOSIS
metabolome and clustering for
treatment

Data store
analysis

'ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ‘ Prof David Bennett



Stratifying patients: looking at multiple factors
(D Bennett & G Baskozos

PCA - Biplot

Neuropathy se\/:erity Painful diabetic neuropathy

Gender
Female

@ Male

Principal component 2

2
Principal component 1



Axis 2 and orofacial pain

Clinical Oral Investigations
October 2011, Volume 15, |ssue 5, pp 749-756 | Cite as

Correlation of RDC/TMD axis I diagnoses and axis 11
pain-related disability. A multicenter study

Authors Authors and affiliations

Daniele Manfredini , Jari Ahlberg, Ephraim Winocur, Luca Guarda-Nardini, Frank Lobbezoo

Original Article
First Online: 14 July 2010

649 =f

Downloads Citations

Abstract

As part of an ongoing multicenter investigation involving four highly specialized tertiary clinics
for temporomandibular disorders (TMD) treatment, retrospective analysis of Research
Diagnostic Criteria for TMD (RDC/TMD) axis I and axis II data gathered on clinic and

community cases were assessed with a twofold aim: (1) to search for a correlation between axis

The Journal of the American Dental

Association
Volume 149, Issue 6, June 2018, Pages 422-431

Original Contributions

Orofacial Pain
Benefits of implementing pain-related
disability and psychological assessment

in dental practice for patients with

temporomandibular pain and other oral
health conditions

Corine M. Visscher PT, PhD & &, Lene Baad-Hansen DDS, PhD, Dr Odont, Justin Durham
BDS, PhD, MFDS RCS Ed, FDS RCS (OS), Jean-Paul Goulet DDS, MSD, Ambra Michelotti DDS
Orthod, Carolina Roldan Barraza DDS, PhD, Birgitta Higgman-Henrikson DDS, PhD,
EwaCarin Ekberg DDS, Dr Odont, Karen G. Raphael PhD




R|Sk faCtorS pred|Ct|Ve Of CPSP Katz J, Seltzer Z. Transition from acute to chronic

postsurgical pain: risk factors and protective factors.

Psyc h 0SOC | al Expert Rev Neurother. 2009 May;9(5):723-44. doi:

10.1586/ern.09.20. Review.

A Cognitive
I Fear of surgery and anxiety
I Fear of pain

A Personality disorder

I increased preoperative anxiety
I Introverted personality
Catastrophizing

Poor coping skills
Hypervigilance state

A Psychological vulnerability i pain rela
A Social support
A Solicitous responding

I Empathetic spouse encouraging negative behaviour
T Munchausen

ING’'S
College
LONDO




AV

psychological problems

A All patients:

EQ-5D
GAD7 generalised anxiety disorder
PHQ9 Patient Health Questionnaire

PHQ 15 MULTIDIMENSIONAL SCALE OF
PERCEIVED SOCIAL SUPPORT

GCPS

SF-MPQ-2 Short-form McGill Pain Questionnaire-2
PAIN DETECT PAIN QUESTIONNAIRE Ne pain
BPI Facial pain

CPSI (sleep)

ES-R (abuse)

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

Assessment of preceding and Injury related

Severe Anxiety
Probable Major
depression
Somatic disorder
PTSD

Likely NP

Integrating Mental & Physical healthcare:
Research, Training & Services

I | tegratin g M t |& Physxccl healthcare:




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

Psychological Burden

53.30%

42.60% 42.90%

39.40%
o) 36.80% °
°  31.70%

27.80%
23.10%

n
(=
o
=
P
O 30%
(oL
o
S
(A

Anxiety Depression Post-traumatic stress

Neuropathic pain = TMD pain Neurovascular pain




2.2. Psychological impact of patients

"Psychological - impact-of-orofacial neuropathic-and-non- . .
neuropathic-pain:-a-systematic reviewy| with neuropathlc, musculoskeletal and

4" Karamat-A,Smith-JG,"Melek ‘L, Renton-T.-J-Orofacial Pain-2019-In-Press{| neurovaSCUIar OrOfaCial pain

International | o FEraliand ‘:f’“‘“’;‘]‘, o b Smith JG, Karamat A, Renton T

; nternational Journal of Oral an Aims:- This' systematic' review- aims- to- explore- the- psychological- function- in- patients- with- . . .

. i) Maxillofacial Surger neuropathic- and- non-neuropathic- orofacial- pain- conditions.- Methods: - A- systematic: online- Invited paper Journal of Oral Path0|ogy & Medicine Sept 20
b AoRachd] SULgErY search: of* Medline: (PubMed)- and: Ovid- databases: was: performed- from- 2006-2016.- T T T e

Oral

The psychosocial impact of orofacial pain
in trigeminal neuralgia patients: a

Volume 47, Issue 7, July 2018, Pages 869-878

systematic review

A. Devine

I. Renton ?

J Orofac Pain, 2013 Fall:27(4):293-303. doi: 10.11607/jop.1056.

Observational-studies, including-cross-sectional,-case-control-and-caseseries-and-longitudinal-
prospective-studies- were-included.- Search- strategy- was-restricted-to-studies- in- English- with-
patients- aged- 18- years- and- older.- Seventy-five- articles- were- selected.- The- standardised-
PRISMA - checklist- was-used- to- report- studies- for- this- review.- Due- to- heterogeneity- across-
studies, ‘it-wasnot-possible-to-perform- meta-analyses. -Results-showed that-moderateto-severe-
depression+(25.7%+--46.7%)-and -anxiety(51.2%---54.3%)-were-commonly-observed-in-patients-
with-chronic-orofacial-pain-(COFP)-and-closely-linked-to-pain-severity.-Comorbid-conditions,"
such- as- chronic* degenerative- disorders,- migraines- or- adverse- life: events- increased- the-
likelihood-of psychological-dysfunction-in-individuals. Females-were more-likely -affected than-
males.: Conclusion:- Assessment- of* (Axis- II): psychological- impact- of* orofacial- pain-
predominantly- focused- on- TMDs- and- rarely- on- other- conditions- including- neuropathic- or-
neurovascular-pain-conditions.-More ‘research-is'-neededto-evaluate-the-psychological -impact-
of'multiple-orofacial -pain-conditions-in-an-individual,-pre-condition-psychological -morbidity,

the-influence-of social-factors-and-delay-in-identifying-psychological -dysfunction.

Key words: ‘Orofacial pain, Neuropathic/-Non-neuropathic-pain, TMD,-Anxiety, Depression

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.

Abstract

AIMS: To explore the impact of trigeminal nerve injuries on quality of life, including the effect of pain on psychological and affective

function.

METHODS: An observational, cross-sectional survey design was employed. Fifty-six patients with inferior alveolar nerve injury (IANI) and
33 patients with lingual nerve injury (LNI) completed standardized self-report measures of pain intensity, pain catastrophizing, self-
efficacy to cope with pain, and mood, in addition to generic and oral health-related quality of life (HRQoL) indicators. The impact of pain
severity on these aspects of psychosocial function was examined. Summary statistics were calculated for all measures and compared
with norms or values of other relevant studies, when available, using t tests. The impact of pain severity on these aspects of
psychosocial function was examined using analysis of variance and hierarchical multivariate regression models.

RESULTS: The majority of patients reported pain associated with their nerve injury (86%). Nerve injury had a significant impact on all
investigated domains, and this was closely linked with reported pain levels. 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.

CONCLUSION: Traumatic injury to the trigeminal nerve is associated with a substantial patient burden, particularly in patients who
experience severe neuropathic pain as part of their condition. These findings highlight the need to identify, develop, and evaluate more

effective treatments for neuropathic pain in trigeminal nerve injury that will not only provide clinically meaningful reductions in pain but
also improve patients' quality of life.

2.2.1. Abstract

Introduction: Orofacial pain (OFP) is an unpleasant sensation in the area of the face. It is
commonly prevalent and produces significant level of disability and distress. Management of
orofacial pain is complex and requires a  multidisciplinary  approach
Aims: This study aims to evaluate the psychological impact of chronic orofacial pain (COFP)
through existing standardised questionnaires and to assess the contribution of psychological
function of neuropathic, musculoskeletal (TMD), neurovascular orofacial pain using
standardised questionnaires incorporated in (IMPARTS) Integrating Mental and Physical
healthcare: Research, Training and Services. Methodology: Patients between the ages of 18-
80 years were recruited from the OFP clinic at Kings College Hospital London. Their
demographic details were noted and psychological questionnaires were administered.
According to their responses, psychological impact of OFP was assessed. Results: A total of
319 patients were recruited. Two hundred and thirty five (73.6%) patients were females and
84(26.3%) were males. Mean age was 48.98 years (age range from 20-80 years). Psychological
questionnaires were filled by 189 (59.2%) patients. Almost 40% of individuals did not
complete the questionnaires for reasons such as; questionnaires lost in the post, few individuals
refuse to complete and others reported that questionnaire set was lengthy and tedious.
Neuropathic pain; (Post traumatic neuropathic pain was identified in 149 (46.7%) cases,
trigeminal neuralgia in 20 (6.2%), burning mouth syndrome in 6 (1.8%) -cases).
Temporomandibular disorders pain (TMD); were reported by 112 (35.1%) -cases.
Neurovascular pain; (migraine was identified in 44 (13.7%) cases, headache in 34 (10.6%)

cases, trigeminal autonomic cephalalgia in 9 (2.80%) cases). Dysfunctional pain; (Persistent



Stratification of orofacial pain patients?

Outcomes: More accurate diagnosis, #rognoss and treatment choice

@ﬁ

Got a big data headache?
Enterprise-grade Hadoop can ease the pain

Clinical Psychological Sensory Profile  pHysiological Molecular Big Data

disease or Iesmp,_ medical / Pain quality, Qual and Fiectrophysiology Profile OMICs gh' | _

neurological deficits, Co- biditi Quant sensory testing Functional imaging M_ac ine learning and_
o-morpiaities Genome, proteome, Ai to improve diagnosis

family history :
metabolome and clustering for
Data store
analysis

treatment

'ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ‘ Prof David Bennett



Renton T, Thexton A, SJ Crean, Hankins M. Simplifying assessment of recovery of the lingual nerve from injury. BDJ 2006 10:569-573 Renton T,
Thexton A, Mcgurk M. New method for the objective evaluation of injury to the lingual nerve after operation on third molars.Br J Oral Maxillofac
Surg. 2005 Jun;43(3):238-45. Renton T, Thexton A, Mcgurk M. Objective evaluation of iatrogenic lingual nerve injuries using the jaw-opening

roflav
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Quantitative sensory testing:
Patterns of sensory dysfunction

o—°

hermal hyperalgesia

ensory loss

CDT WDT TSL CPT HPT PPT MPT MPSWUR MDT VD
<— Thermal —> <— Mechanical—>

Valet et al., Brain 2018, Baron et al., Pain 2017 and
Vollert et al., Pain. 2017

all patients

Loss Thermal

polyneuropathy [N |
I

radiculopathy

nerve injury

PHN

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



J-Orofac-Pain.-2013-Spring;27(2):165-70.-doi:*10.11607/jop.1062.9

healthy-controls.

Chairside-intraoral-qualitative-somatosensory-testing:-reliability-
and-comparison-between-patients-with-atypical-odontalgia-and-

Baad-Hansen-L',-Pigg-M,lvanovic-SE,-Faris-H,List-T,-Drangsholt-M,-Svensson-P.{

J-Orofac-Pain.-2012-Spring;26(2):105-16.

Conditioned-pain-modulation-evoked-by-a-mechanical-craniofacial-
stimulus-is-not-influenced-by-noxious-stimulation-of-the-
temporomandibular-joint.q

Qono:Y',-Wang'K,-SvenssonP, Arendt-Nielsen-L.{|

Abstractq]

odontalgia-(AO)-and-healthy-controls.f|

Fisher's-exact-tests-were-used-to-comparefrequencies-between-groups.{|

RESULTS: -Kappa-values-ranged-between-0.63-and-0.75.-The-frequenc
either-modality-was-significantly-higher-in-patients:(29%-to-61%)-than-in-
.015),-whereas-reports-of-hyposensitivity -were-similar-between-groups-(:
Only-3.2%-of the-AO-patients-had-no-reports-of-abnormal-sensitivity-on-:
with-59.6%-of-the-healthy-subjects-(P-<-.001).§

CONCLUSION:Intraoral-qualitative-somatosensory-testing-can-detect-i
disturbances-in-AO-patients, -and-thereliability-is -sufficient-for-initial-scre
somatosensory-function.y|

AIMS:--To-assess-intraoralinter--and-intraexaminer reliability-of three-qualitative-measures-of-
intraoral-somatosensory-function-and-to-compare-these-measures-between-patients-with-atypical-

METHODS: - Thirty-one-AO-patients-and-47-healthy-controls-participated. Inter--and-intraexaminer-
reliability-was-tested-on-a-subgroup-of-46-subjects-(25-A0;-21 healthy).-Sensitivity-to-touch, -cold,
and-pinprick-stimuli-was-evaluated-on-the-painful-gingival-site-and-the-corresponding-contralateral
site-in-AO-patients,-and-bilaterally-on-the-gingiva-of-the-first:-maxillary-premolars-in-controls.-
Patients-were-asked-to-report-hypersensitivity, hyposensitivity,-or-normal-sensitivity -to-stimuli-on-the-
painful-site-compared-with-the-nonpainfulsite.-Kappa-values-were-calculated,-and-chi-square-and-

Abstractq]

AIMS:--To"investigate-the-influence-of-noxious -stimulation-of-the temporomandibular-joint-(TMJ)-on-
conditioned-pain-modulation-(CPM)-and-the-possible-influence-of-gender-on-such-CPM-effects-in
the-craniofacial-region-of-humans.{|

METHODS:--Twenty-healthy-men-and-20-healthy-women-participated-in-two-sessions.-Conditioning-
stimulation*(CS)-was-standardized-mechanical -stimulation-of-pericranial-muscles-at-a-pain-level-of-5:
on-a-0-to-10-visual-analog-scale-(VAS). Intra-articular-electrical-stimuli-were-applied-to-the-left TMJ-
with-an-intensity-around-VAS-=-5-(painful-session).-No-electrical-stimulation-was-applied-in-the-
control-session.-Pressure-pain-threshold-(PPT)-and-pressure-pain-tolerance-threshold-(PPTol)-were-
used-as-responses-to-pressure-(test)-stimuli-and-were-assessed in-the-right:-masseter-muscle-and-
left-forearm-before-and-during-TMJ-stimulation-in-addition-to-the-CS-(during, immediately-after,-and-
10'minutes-after-CS).-PPT-and-PPTol-were-analyzed-by-multilevel-analysis-of-variance.{

RESULTS:-The parameters ‘were not-dependent-on-gender, ‘assessment site,-or-session, ‘but-were-
Aanandant.an-fima-(DDT -PPTg|:-P-<-.001)-with-session-time-interactions-(PPT:-P-<-.001,-PPTol;-P-

J-Qrofac-Pain.-2010-Summer;24(3):255-61.9 eases in‘PPT-and-PPTol-(hypoalgesia)-in-both-sessions-and-without-

tween-sessions-or-assessment-sites-during-CS-(painful-session:-49.2 -+
1.0'+-3.4% for PPT-and-painful-session:17.7'+-3.2%, control-session:"21.4-

Painful-conditioning-stimuli-of-the-craniofacial-region-evokes-
diffuse-noxious-inhibitory-controls-in-men-and-women.q

Wang-K',-SvenssonP,-Sessle BJ, Cairns-BE, -Arendt-Nielsen-L.q ‘in-either-gender. -It-is-suggested-that-deficiencies-in-CPM-in-persistent-

oxious-stimulation-of-the-TMJ-does-not-alter-the-magnitude-of-CPM-effects-

Abstractq

likely-more-related-to-the-duration-of-clinical-pain-than-the-pain-per-se.j|

AIMS:-To-compare-the‘-modulatory-effects-of-tonic:-mechanical-or-thermal-craniofacial-painful-
conditioning-stimuli-on-pain-sensitivity-in-craniofacial-and-spinal-test-sites-in-healthy-men-and-
women.j|

METHODS:--Mechanical-and-cold-headbands-were-developed-and-tested-on-12-healthy'-men-and-
12-age-matched-women-(mean-+/--SEM:-27-+/--1.5-years).-The pressure-applied-by-the:-mechanical-
headband-around-the'skull-above-the-eyebrows-could-be-adjusted-over-time-via-feedback-from-a-0-
to-10-electronic-visual-apnaleg-scale:(VAS)-to-maintain-the-pain-intensity ‘at-a-given-level-for-10-
minutes+(3-to-7-on‘VAS).-The-cold-headband-consisted-of-a-series-of-plastic-bags-filled-with-
antifreeze-water-having-a-temperature-of-approx-3-degrees-C.-During-the-10-minutes-of-application,
the-subjects-were-asked-to-rate-the-pain-intensity-on-a-10-cm-VAS.-Pressure-pain-thresholds-(PPT)-
were-recorded-over-the-right-and-left:-masseter-muscles:(MAR,-MAL), right-splenius-muscle-(neck),
right-elbow-(elbow),-and-right-middle-finger:(finger)-by-a-pressure-algometer-(1-cm2-area-probe).-
The-PPTs-at-each-of-thefive-sites-were-determined-at-baseline-and-during-the-mechanical-or-cold-
induced-pain.-The-two-sessions-with-mechanical-or-cold-headbands-were-performed-at-an-interval-
of-30-minutes.q

RESULTS:-Women-had-significantly-lower-absolute-PPT-values-than-men-at-most-test-sites-
(Unpaired-t-test:-P-<-.027).-The-mechanical-headband-caused-pain-in-both-men-(peak-pain-mean-
+/--SEM:-4.7-+/--0.4-cm)-and-women-(4.9-+/--0.4-cm)-(P-=-.455).-Asignificant-PPT -elevation-was-
found-at-MAR,-MAL,-neck,-and-finger-in‘-men-(11%-to-17%;-P-<-.031)-and-at-MAR,-MAL,-and-neck-
in-women-(15%-to-22%:-P-<- 020)-durina-the-mechanical-induced -pain - The-cold-headband-caused-




Stratification of orofacial pain patients?

Outcomes: More accurate diagnosis, #rognoss and treatment choice
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Got a big data headache?
Enterprise-gra op can ease the pain

Big Data

Machine learning and
Ai to improve diagnosis
and clustering for
treatment

'ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ"ﬁ‘ Prof David Bennett



Descending pain modulation
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West et al., Neuroscience 2015



fMRI provides insight to descending pain modulation in
painful diabetic neuropathy (I Tracey and A Segerdahl )
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Using magnetic resonance arterial spin labelling we
can evaluate central pain response In patients?

A Evaluating central modulation of pain using post
wisdom teeth surgery pain and Orofacial
neuropathic pain

A LA block interrupting ongoing pain

A QST assessing MA and CA

2 2

A Post wisdom teeth surgery =
inflammatory pain

A Where does paracetamol and
ibuprofen work centrally?

A Main effect of surgery
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B Main effect of ibuprofen post-surgery
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p (FWE corrected)

(A) Positive analgesic interaction o5 SRR oo
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(B) Negative analgesic interaction 005 RGN oos
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Dr Matt Howard [oPPN CNS




Arterial spin labelling

Labeling of arterial Acquisition of labeled  Acquisition of control Perfusion image
blood images images




A Main effect of surgery

22088088 0as

B Main effect of ibuprofen post-surgery

¢6SE880dosa s

C Main effect of ibuprofen pre-surgery
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D Analgesicinteraction
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0 0005

Multivariate decoding of cerebral blood flow measures in a clinical model of onZjoing postsurgical painJ O' muwcheartalgh, A Marquand, DJ
Hodkinson, K Krause, N Khawaja, ...Human brain mapping 36 (2), 633-642

Cerebral analgesic response to nonsteroidal anti-inflammatory drug ibuprofenDJ Hodkinson, N Khawaja, O O'daly, MA Thacker, FO Zelaya, ...

Pain 156 (7), 1301-131. Quantifying the testi retest reliability of cerebral blood flow measurements in a clinical model of on-going post-surgical pain:
A study using pseudo-continuous arterial spiné DJ Hodki nson, K Krause, N KhaVeanars.. TF Rent on,
Neurolmage: Clinical 3, 301-310. Beyond patient reported pain: perfusion magnetic resonance imaging demonstrates reproducible cerebral
representation of ongoing post-surgical painMA Howard, K Krause, N Khawaja, N Massat, F Zelaya, G Schumann, ...

PloS one 6 (2), e17096




Application of Arterial spin labelling to central post
surgical trigeminal pain
Synergism of paracetamol and Ibuprofen
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(A) Positive analgesic interaction
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HIPP ] o= Ibuprofen 200 + paracetamol 500

OFC Ibuprofen fast acting 400
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Ibuprofen acid 400
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(B) Negative analgesic interaction
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Application of Arterial spin labelling to central post
surgical trigeminal pain
Burning mouth syndrome e e

Loss of brain connectivity A
In patients with burning

mouth syndrome |
Dr Kiran Beneng, Dr Matt Howard Decreased brain connectivity in fibromyalgia
loPPN CNS patients

For their study, the Karolinska researchers compared brain activity in women with and without

fibromyalgia. In fibromyalgia patients, they found decreased connectivity between brain areas that
process pain and sensorimotor signals.

They suggest their findings show reduced
in connectivity may contribute to deficient

natlll'e lation in people with fibromyalgia.
neur0SCience s build on previous studies that have

10rmal brain activity to poor pain

Brief Communication Published: 01 July 2012

1dy, 22 healthy women and 16 with

Corticostriatal functional connectivity Jia underwent functi i

» imaging (fMRI) brair

predicts transition to chronic back pain ineifferent eyl nf oain by havinn

Medical

Research

MRC Council

Marwan N Baliki, Bogdan Petre, Souraya Torbey, Kristina M Herrmann, Lejian Huang, Thomas J

Schnitzer, Howard L Fields & A Vania Apkarian B

Nature Neuroscience 15,1117-1119 (2012)  Download Citation ¥



Application of Arterial spin labelling to trigeminal pain
Cluster headache

Title
Changes in Brain Structure and Function in Cluster Headache and Predictors for Treatment Response

Sonia Medinal?, Owen O’Daly?, Elena Makovac!2, Norazah A Bakar?, Sarah Miller?, Tara Renton?, Steve
CR Williams?!, Manjit Matharu®, Matthew A Howard!

1 Department of Neuroimaging, King’s College London

2Wolfson Centre for Age-Related Diseases, King’s College London
3 Department of Oral Surgery, King’s College London

#UCL Institute of Neurology, Queen Square, London

Maximum in 20 minutes

Introduction Arterial spin labelling

Cluster headache (CH) is a pr| Anterior cingulate
Despite several functional i 2=-3
Insula
Lasting for 1 to 2 hrs,
of extreme intensity

1 to 3 times per day,
often at night, starti
usually at the same

hours each dﬂ}-’ = Occipital gyrus Superior frontal T=-3 =0 =3
(b) A \
nterior cingulate
d Q ﬂ x=-33 . z=-3 |
\
—_— y . Insula

10

A \3

=-36 T=36 T=5

T

Occipital gyrus Superior frontal T=-5






