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Pain is complex
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Clifford J. Woolf

amn in Neurobiology : nent o y, Childre ital nd Department of Neuraobic
oston, Massachusstts

araphrase Cole Porter’s f.‘l[]li!llﬁ 1926 song, “What is this thing called pain? This funny thing called pain,
just who can solve its mystery?” Pain, like love, is all consuming: w llu] vou l ave it, not much else matters, and
there is nothing you can do about it. Unlike lov e, however, we ar part the mystery of
pain. The substantial progress ma de over rh-. 1.1o.r duado in rwmlim,_ rho Toncq, mnlmulcs, ce llc and circuits that
determine the sensation of pain « eveale ew series by some
of the foremost experts in the field.
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Nociceptive healthy
feeling pain ‘pain’

Inflammatory pain
health short lived after
Insult

Neuropathic pains

Dysfunctional pain

A Nociceptive pain Pain
Autonomic response

Withdrawal reflex
Nociceptor

Sensory neuron

Noxious stimuli —», }—*—» \.—> Adaptive, high-threshold pain

Heat \ Early warning system (protective)
Cold .

Intense mechanical force

Chemical irritants

Spinal cord

B Inflammatory pain Sronanans bein

Pain hypersensitivity
Inflammation—

Peripheral Macrophage &%
inflammation Mast cell
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\.— Adaptive, low-threshold pain
symptoms Granulocyte @8 3

Tenderness promotes
repair (protective)

Tissue damage -»

C Pathological pain ortions e

Pain hypersensitivity
Peripheral
nerve damage

Neuropathic pain ——»----- #—L>

Neural lesion
Positive and negative
symptoms
—» Stroke

Abnormal

central processing Maladaptive, low-threshold pain

Disease state of nervous system

Spontaneous pain
Pain hypersensitivity
Normal peripheral
tissue and nerves

Dysfunctional pain — >—?—>

No neural lesion
No inflammation

Positive symptoms \J‘—

Abnormal
central processing
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Peripheral
Bl nociceptive

Thermal,
chemical,
mechanical
damage in
tissues

NSAID opioid
responsive

B Examples

Needle stick
Injection

Peripheral
Inflammatory

Peripheral
neuropathic

Neuropathic
autonomic/
vascular

* Inflammation
related to
damage of
tissues

NSAID opioid
responsive
Responds to
procedures /
antibiotics if
infection
related

Examples

Acute pain due to
injury / Surgery

Osteo/Rheumatoi
d arthritis

Cancer pain

Damage or
lesions of
peripheral
nerves

Responds to NA °

channel
blockers,
central (TCAs
neuroactive
compound Ca
channel
blockers)
pharmacologica
| therapy

Examples

Diabetic neuropathy

Neuralgia
Chronic post

* Neuropathic
pain with
autonomic
input

TAC- Facial
flushing,
ptosis,
conjunctival
irritation,
nasal
congestion
Migrainous-
Vertigo,
dizziness,
phono/phot
o phobia
Examples-
Headaches, TACs

Centralised or
dysfunctional pain

Characterised by
central disturbance
in pain processing
Responds to
neuroactive
compounds altering B
levels of
neurotransmitters
involved in pain
transmission

Examples

Fibromyalgia

Irritable bowel
syndrome

Myalgic TMD
Migraine, Tension




Social / Cultural

Age, gender, race,
peer support,
familial expectation

Cognitive / :
Conceptual Emotional /
psychological

experience, Depression, =
secondary gain, anxiety, stress,
threat fear, anger ghug
) perception

Memories past
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Sensory-Modulation Experiment
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Patients with catastrophizing disorder more likely to develop chronic
pain after surgery

October 13, 2014 Share This
Amercan Sociaty of Anesthesiologists (ASA)
o a friend

Patients with a psychological cognitive disorder known as
catasirophizing are mora likely to lop persistent, chronic pain afler

. according 10 new research. Pain calastrophizing occurs when a
patient has an irrational and lllogical focus on pain, perceiving that it is
worsa than it actually s

catastrophizing are more likely to develop persistent, chronic pain
Health & Medicine after surgery, according to new research presented at the
tro ANESTHESIOLOGY ™ 2014 annual meeting. Pain catastrophizing occurs
when a patient has an irrational and illogical focus on pain, perceiving that
it is worse than it actually is.

Related Topics P atients with a psychological cognitive disorder known as

> Nouropathy

Mind & Brain "Thare has been considarable evidence that Related Articles
psychological | can lead 1o the development of
persistent post-surgical pain," sakd Asokumar
Buvanendran, M.D., lead author and professor,

iment of anesthesiology, Rush Universily Medical

t, Chicago. "Pre-surgical evaluation of these » Anastt

, including catastrophizing id help 10 ideraify

ve surgery wh ight banefit from

real gnitive disorder to prevent the
development of chronic pain.” > Gate confirol Iheory of

> Caregiving
> Cheor

)

s> Palr

Sullivan M et al. Perceived Injustice is Associated with Heightened Pain Behavior and Disability in
Individuals with Whiplash Injuries. Psychol. Inj. and Law DOI 10.1007/s12207-009-9055-2
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Research Reports: Clinical
Fear of Pain Mediates the Association

between MCIR Genotype and Dental Fear

C.L. Randall', D.W. McNeil"?, | R. Shaffer', R}J. Crout'?, R). Weyant'4,
and M.L. Marazita"’

B report measures of fear of pain and dental fear. Presence of MC ted higher levels of dental fear and fear of pain.
B Importantly, fear of pain mediated the relation between MCIR variant status and dental fear (B = 1.60, 95% confidence interval; 0,281

» 3.056). MCIR variants may influence orofacial pain perception and, in turn, predispose individuals to develop fears about pain. Such
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- Surgery risk

~ Tissue damage

\;u»“(\“]"(.[;\ ‘ \Hi’(’\“l‘i
pdain ~

- Primary Hyperalgesia

CENTRAL
SENSITIZATION

/| \

Decreased

Increased
threshold to ‘ . spontaneous
peripheral Expansion of activity
Nerve damage stimuli receptive
field

Secondary Hyperalgesia






Dentists use local anaesthetic for
all surgical procedures

Thus minimise central sensitisation
during surgery!!!

But what about post surgical pain
control




buprofen 400 mg soluble
Diclofenac 50 mg K
buprofen 400 mg

Celecoxib 400 mg

Diclofenac 50 mg (Na and K)
Naproxen 500/550
Paracetamal 1000

Aspirin 1000 mg

- h

NNT for at least 50% maximum pain relief (955% Cl)
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& AMERICAN ACADEMY
OF OROFACIAL PAIN

(609) 504-1311 B

&
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- IHS CLASSIFICATION ICHD-3 BETA

= IASP

The IASP is an NGO in official relationship with the WHO

Neuropathies & Facial Pains

Neuropathic pain of the head is caused by a lesion or disease of the
somatosensory nervous system. Neuralgias are characterized by pain in the
distribution of a nerve or nerves

org/



gERs> Autonomic
Neurovascular

Primary & Secondary
Headaches

Trigeminal Autonomic
Cephalalgias (TACs)

Giant cell arteritis

’ Unidentified cause
Neuropathic

Neuropathic dental
pain (PDAP 1)

TN non classical

GRS Burning Mouth (?)

" TMDs
Dysfunctional
Arthritides

Ai Igia
Dysfunctional
pain
Associated
multiple pain
conditions

LBP IBS FM

/ Referred pain |

Heart
Cervical

Lung




International Classification of Orofacial
Pain, Ist edition (ICOP)

Copyright

belongs exclusively to the International

Society  (IHS). T International

fication of Orofacial Pain (ICOP) in this or sub-

sequent editions may be reproduced freely by institu-

tions, societies or individuals for scientific, educational

or clinical purposes. Reproduction of any part or parts

in any manner for commercial uses requires permission

from IHS, which will be granted on payment of a fee.
Please contact the publisher at the address below.

Translations

IHS expressly permits translations of all or parts of

ICOP for the purposes of clinical application, educa-
tion, field testing or other research. It is a condition of
this permission that all translations are registered with
IHS. Before embarking upon translation, prospective
translators are advised to enquire from IHS whether a
translation exists already in the proposed language.
All translators should be aware of the need to use rig-
orous translation protocols. Publications reporting stu-

dies making use of translations of all or any part of

Fresh out International classifica

Cephalalgia /4 fe.,

Cephalalgia

2020, Vol. 40(2) 129-221

© International Headache Society 2020
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/0333102419893823
journals.sagepub.com/home/cep

®SAGE

ICOP should include a brief description of the transla-

tion process, including the identities of the translat

(of whom there should always be more than one). IHS

will not endorse translations. Endorsements may be

given by member national societies; wherever these
st, such endorsement should be sought.

The Orofacial Pain Classification
Committee

The committee is a collaborative group consisting of

members of the Orofacial and Head Pain Special
Interest Group (OFHP SIG) of the International
Association for the Study of Pain (IASP), the
International Network for Orofacial Pain and Related
Disorders Methodology (INfORM). the American
Academy of Orofacial Pain (AAOP) and the
International Headache Society (IHS).

Co-chairmen

Rafael Benoliel, USA; Arne May, Germany; Peter
Svensson, Denmark

tion of orofacial pain
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Severe Anxiety
Probable Major
depression
Somatic disorder
PTSD

Likely NP

Integrating Mental & Physical healthcare: fff
Research, Training & Services



















OFP pain descriptors

Burning Aching  Pinsand throbbing Electric  Shooting
shock
Non

Meurcpathic pan Temporomandibular pain Meuropathic pain

Figure: 3 Report of pain descriptors in patients with neuropathy, TMD and neurovascular
pain




OFP pain descriptors

Burning Aching  Pinsand throbbing —aifn
shock
Non

Meurcpathic pan emporomandibular pain Meuropathic pain

Figure: 3 Report of pain descriptors in patients with neuropathy, TMD and neurovascular
pain







Exclude systemic and local pathology

FBC, haematinic (folate, B12, ferritin)

Thyroid function tests

HBAIC

Zinc magnesium Vit D levels

ENAs and ANAs

Us+Es required for contrast
Gadolinium MRI scan
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B Classical TN

-vascular compression

8 Multiple sclerosis

- MRI plaques

Stroke
8 Vasculitis
B Post herpetic neuralgia

® Tumours

- Cervical pathology
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Primary & Secondary
Headaches

Trigeminal Autonomic
Cephalalgias (TACs)

Giant cell arteritis

Unidentified cause
Neuropathic
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TN non classical
Burning Mouth (?)
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Dysfunctional

Arthromyalgia
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pain
Associated
multiple pain
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Dental pulp pain

1114

Healthy Hyperaemi Pulpal
tooth ischaemia

i Faoin Hyperesponse  Hyperesponse to  Actively chronic

B response to to electrical, warm stimuli+ spontaneous pain
B clectrical, sweet +cold spontaneous from abscess in B
g cold stimuli stimuli pain Enns
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The detection of periapical pathoses in root filled
teeth using single and parallax periapical
radiographs versus cone beam computed
tomography - a clinical study

A. Davies", F. Mannoodi®, P. Mitchall', M. Andiappan® & 5. Patol’
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Definition Types of Temporomandibular disorderg,smmm,.
Diagnostic Criteria R

Arthro/myalgia
/@- HHS Public Access DDWOR /DDWR

Author manuscript
J Oral Facial Pain Headache. Author manuscript; available in PMC 2015 June 23

° TMJ -R-D.G nOW DC Published in final edited form as: SUbluxatlon

J Oral Facial Pain Headache. 2014 ; 28(1): 6-27.

Headache
. S ) Diagnostic Criteria for Temporomandibular Disorders (DC/TMD)
-_— Degenerat|ve J0| Nt d Isease for Clinical and Research Applications: Recommendations of the
[N International RDC/TMD Consortium Network® and Orofacial Pain
e Arthritides Special Interest Groupt
o +/-pain OA, RA, ReaCtlve Eric Schiffman, DDS, MS [Associat I N f £== R M
X ; Department of Diagnostic and Biologit
. M ya |g| a O r a rt h ra |g I a SEnesER.Msneeck, U0 International Network for Orofacial Pain and Related Disorders Methodology
Richard Ohrbach, DDS, PhD [Asso«
101 1 Department of Oral Diagnostic Scienc
*Muscle or joint pain S
— Myofascial B o ooy Join INFORM TMD
s MD ~ ASSESSMENT/DIAGNOSIS
— Inte rnal dera ngements John Look, DDS, PhD [Senior Rese  Assessment/Diagnosis
: . ; . Department of Diagnostic and Biologi Oth (het b DC‘TM D
« - Disc displacement with or without ~LHel NsTUments i o T
. R . 1 iagnostic Criteria for Temporomandibular Disorders ( )
reduction (with or without open or S
. Other Resources
closed lockin TR .
: g) INFORM Officers Overview
® SUbluxat|On The Diagnostic Criteria for Temporomandibular Disorders (DC/TMD), by

Schiffman et al, are available in the Journal of Oral & Facial Pain and

— H ead ache attri b uta b | e to TM D Follow IADR Headache, 2014. The DC/TMD is intended for use in both clinical

settings and applied research settings. Schiffman et al describe the
|NFORM rationale and methodology underlying the changes from the RDC/TMD
to the DC/TMD. The extensive development process can be explored in



http://www.iadr.org/INfORM/DC-TMD

TMJ Research Diagnostic Criteria

 TMIJ RCD

GUEST EDITORIAL

Temporomandibular disorders
A term past its time?

— Arthritides Contneed e

“temporomandibular

« +/-pain OA, RA, Reactive e o “ m

that have been

.
—_— Mya Igla made in this field.
‘Tillllionnmnlnlnum DISORDERS": HISTORY OF THE
H The earliest descriptions of conditions involving the tempore-
« Muscl R
uscie pain andibular join ck o the fifth entur

and treatment of dislecation. Sub-

sequently, there were references to so-called tions that were
related to TMJ anky

— D f t 1 the iti E ng tlle.Tl\;iJ were not I'l:.ll]l_!' underst‘l:»:»d,"‘\‘]lere
yS u n C I O n § & CO pt of TMJ m\-:].=m=nt
iti
Pre ki
* Internal derangements 1:,;;‘:’;t1:".;ﬂdy e

and pressure on the meniscus results in atre bul:-so=<:|u=nt]v ar-
. ticles by Summa,* Monson,* Wright* and Goodfriend® emphasi
[ ) + — a I n the role of missing teeth, lost ve dimension and the resulting
displacement of the mandible as the cause of the symptoms these
patients e i
Howaever, \l was in

* +/--open closed locking

-zases, 'hut also

P e . imately ear his nz en sym']rl:-m_l, which he at I:»
+ - C re p I u S C I C S o npingement from closure of the bite. Although it
' E ently was shov\m that his anatomical explanations for the
% his work still had 2 pro-
o the disgnosis and treatment of TMJ
Damiel M. Laskin, DDS, M5 pain and dysfunction. As a result of his influenca, thers was a shift

Copyright €:2008 American Dental Assoclation. All ights reserved.




Inflammatory Joint Pain — TMDs
Temporomandibular disorders s Diagnostic Crit

— Arthomyalgic
* Muscular and joint
pain
— Dysfunctional
* Clicking
* Crepitus
* locking

— Arthritides

* +/- systemic arthrit
conditions



TMDs Temporomandibular disorders

Arthromyalgia

S -site
— Usually unilateral can be Bilater
e O -onset
— Related to dental treatment
Chewing gum
Stress
Parafunctioal
Sponatnanous - Fibromylagia
Female
e C -character
—  Dull throbbing ache
— Worse on opening wide
e R -radiation

— Unilateral radiation cheek bones
temporal, auricular

e A — associations
— Worse am with nocturnal bruxist

— Worse end of day clenching or ch
gum habit

e T -timing

— Intermittent or constant

e E -exacerbating & relieving fag
jaw function and opening dental a8

— - Mporves with rest soft diet, BRA and
NSAIDs or paracetamol

o S —severity Mild Moderate



TMDs Temporomandibular disorders

Dysfunctional

Recurrent debilitating open or closed locking that requires
hospital reduction under sedation or.GAis the ONLY-indicationy
for TMJ surgery aside from Trauma or neoplasia

S -site
— Usually unilateral can be B
e O -onset
— Opening wide
— Eating, talking
— Female
e C -character

— Acute pain (Neuralgia) on locki
— Open or closed locking

¢ R -radiation

— Unilateral radiation cheek K
temporal, auricular

e A — associations

— Hyperflexia collagen disords
(Ehlos Danlos), Pregnancy,
trauma

e T -timing Intermittent
e E -exacerbating & relieving

T DIQOVE /\ () [ € 0 (11€
and NSAIDs or paracetamol

o S —severity Mild Moderate



TMDs Temporomandibular disorders

Arthritides (RARE)

e S -site
— Usually Bilateral can be uni
e O -onset
— Spontaneous -
— Female
e C -character
— Dull throbbing ache
— Worse on opening wide
e R -radiation

— Unilateral radiation cheek t
temporal, auricular

e A — associations
— Recent Flu Reactive arthritis
— Osteo arthritis
— Rheumatoid/ Stills Rh in kid
e T -timing
— Intermittent or constant
e E -exacerbating & relieving
— jaw function and opening Jgel

paracetamol
o S —severity Mild Moderate



Convergence & Referred Pain

The “Site™ of pain perception 1s
Different from the “Ongin™ of nociceptor activation

Local esthﬂtic Blocks and Local Stimulation
(eg, palpation) can distinguish “site” from “origin™
o i i _ f

7N

Seltzer & Hargreaves, in: Seltzer & Bender's Dental Pulp. 2002
Frequency of Pain Referral to Teeth

40 TMT
B 1at Ptezgm‘d
B Temporak
B Masseter

— ‘ .
Arthitides | I ' .
. - K

Molars Premolars Incisors Molars Premolars Incisors

(=]
(=]

Frequency
[ =]
[ =]

=
(=]

Arthromyalgia g Maxillary Teeth Mandibular Teeth

Wnight J4DA 131:1307, 2000 N =









Referred pain
Cervical
Heart
Lymph

lung

o - Cancer pain
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~Migraine many patients present with facial







P Autonomic %

Neurovascular

Primary & Secondary
Headaches

Trigeminal Autonomic
Cephalalgias (TACs)

SUNCT
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Autonomic

Neurovascular

Primary & Secondary
Headaches

Trigeminal Autonomic
Cephalalgias (TACs)

SUNCT
SUNA




Differential Diagnosis TACs CH/ SUNCT/PH

Cluster Paroxysmal SUNCT

headache hemicrania
1:2.5 1:1 $:2

Stabbing, Throbbing,

boring boring, stabbing
Excruciating Excruciating
Orbit, temple Orbit, temple

1/alternate  1-40/day (>5/
day -8/day day for more than
half the time)

Duration of attack 15-180 min  2-30 min 5-240s
Autonomic features Yes Yes Yes
Migrainous features Yes Yes Very rarely

Burning,
stabbing, sharp

Excruciating
Periorbital
3-200/day

Indometacin effect
Abortive treatment

Prophylactic
treatment

Yes
No

Sumatriptan
injection or
nasal spray
Oxygen
Verapamil
Lithium
Topiramate

Occasional
No

e

Indometacin

No
Yes

Lamotrigine
Topiramate
Gabapentin
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Trlge minal neuro pat hy Retrospective analysis of the case notes of 372 patients referred to

the specialist nerve injury clinic between 2007 and 2014 was carried out to establish the cause of numb chin
syndrome

Central

Cranial Vascular Pagets disease
malformation g 39,
2%

Brain stem tumour
2%

Ameloblastoma . .
5% Dental infection

31%
Osteomyelitis

8%

Peripheral

Sickle Cell
Anaemia
8%

Malignancy —/

Metastases
8%
Fractured | Multiple Sclerosis
mandible Malignancy - 15%
8% Primary
10%

An update on the causes, assessment and management of third division sensory trigeminal neuropathies.Carter E, Yilma
Devine M, Renton T. Br Dent J. 2016 Jun 24;220(12):627-35. doi: 10.1038/sj.bdj.2016.444
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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 Surge

A case of implant-related nerve injury

Robert Delcanho, BDSc, MS, Cert Orofacial Pain i
FFPMANZCA, FICD; Elizabeth Moncada, DDS, MS, Cert

Orofacial Pain

CLINICAL PROBL
PMCID: PMC4520080
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This article has been cited by other articles in PMC.

Abstract V (T N) -_.:.|\'

gical trigemimal nr:urnl. vatlyy and other conditions rela m:dneur

ated to occur in pati y compared with other site
s Due to the high volum 1

* Relatively few clinicia aware of this condition and as a resu. {1t « ently poorly man-agedp

Chronic pain after dental surgery
Two distinct chronic pain syndromes have been reported after dental surgery
« Persistent dentoalveolar pain =post-traumatic dysaesthesia

- Phantom tooth pain. The incidence of phantom tooth pain after endodontic
therapy has been reported as 3%. For other pain syndromes, the incidence has
been reported as varying from 5% to 13%. An:interesting finding from the study by
Lobb and colleagues was that most patients who suffered chronic pain after dental
suregerv did not revisit the dental sureeon: This does suggest that manv dental
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Unidentified cause
Neuropathic

Neuropathic dental
pain (PDAP 1)

Idiopathic TN
Burning Mouth (?)




OFP pain descriptors

Burning Aching  Pinsand throbbing Electric  Shooting

shiock

Meurcpathic pan Temporomandibular pain Meuropathic pain

Figure: 3 Report of pain descriptors in patients with neuropathy, TMD and neurovascular
pain
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