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Today’s learning objectives

* Insight in trigeminal pain physiology
— Important features of the nervous system

* Introduction to systematic evaluation of oro-
facial pain mechanisms

What is pain ?

Definition of pain

“An unpleasant sensory and
emotional experience associated
with actual or potential tissue
damage or described in terms of

such”
IASP 1979

* Clinically, it seems important, where the pain
is located

* Physiologically and with regard to
management it is more important, which
pathophysiological mechanism is responsible

* Psychologica factors of great importance!!

Pain

* Acute physiological pain
— Warning about tissue damage
— Direct activation of nerve fibers

« Chronic pain
— Pain lasts beyond healing of damaged
tissue
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Pain mechanisms
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Neuroplasticity/ sensitization

Neurons respond to changed inputs by adjusting their properties
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Neuroplasticity

* Changed respons characteristics may be
caused by
— Up regulation of specific ion channels
— Increased synaptic efficiency
— Formation of new synapses/ opening of latent
synapses
* Function
— Adaptive (learning, memory)
— Maladaptive (persistent pain and sensitization)
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Peripheral sensitization

* Spontaneous neuronal activity
* Decreased thresholds for activation
* Increased neuronal response

* Involvement of adjacent nerve fibers
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Examples of sensitization in
dentistry

* Pain on muscle palpation = mechanical
allodynia / hyperalgesia

* Tooth sensitive to hot and cold = thermal
allodynia

* Pain on percussion = mechanical allodynia

Spreading of pain

Travell & Simons 1983
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Central sensitization

Spontaneous neuronal activity

Reduced activation thresholds

e Increased response

Enlarged receptive fields

Loss of pain inhibition

Endogenous pain inhibition

Endogenous pain inhibition

Runner svfferng {rom
knee and back pam

* Conditioned Pain
Modulation (CPM)

* Pain at one body site
can inhibit pain at
another body site
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Activation of pain modulation

* Patients’expectations towards effect of pain killer
* Personality

* Psychological/ emotional factors

* (Bad) experience with fx dental treatment

* Hormonal levels

* Sleep

* Genetics

* Peripheral stimulation (fx TENS)

* Hypnosis

Svensson & Sessle 2003

Summary

* Specialized nerve fibers transmit
nociceptive information from orofacial
tissues to the CNS, in which thereis a an
ongoing integration and modulation of

inputs

Evaluation of orofacial pain?

* Patient history
¢ Clinical examination
* Supplementary tests?

How do we determine the origin of pain???
— 1. We ask the patient to point (spontaneous pain)
— 2. We do pain provocation tests (evoked pain)

« Important! Is the evoked pain familiar to the patient?

Pain history

* Main complaint

* Description of pain: intensity, localisation, spreading,
quality, duration, frequency, variation, provocing and
relieving factors, accompanying symptoms

* Other pain conditions

* Diseases

* Former treatments

e Trauma

* Allergy

* Medicine

* Psychosocial conditions

* Dental history




Pain intensity

Visual analogue scale (VAS)
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Spontaneous pain

* Quality Burning, pressing...
— McGill Pain Questionnaire
¢ Temporal characteristics

— Debut, duration, frequency, persistence

* Spatial characteristics g ws

A
— Pain drawings ® @)\

<

Modifying factors

* Pain worsens
— Chewing, jaw function
— Cold / warmth
— Stress
* Pain is relieved
— Resting the jaw
— Resting the body/ quiet
— Activity / distraction
— Medicine / treatment

Pain history

* Relevant questionnaires
— McGill Pain Questionnaire — pain quality and drawing

— Diagnostic criteria for temporomandibular disorders (DC/
TMD)
* Pain intensity
« Jaw function limitations
« Disability (work and social life)
* Psychological distress screening

— Pain diary (fx on smartphone app)

Presentation of pain

McGill Pain Questionnaire pain drawings

Clinical examination

Intraoral examination
— Teeth

— Periodontium

— Mucosa

— Occlusion/articulation

Extraoral examination
— Swellings, asymmetry, skin
— TMI (screening — range of motion, noises, pain?)

Masticatory muscles (screening — palpeation)

— Sinus

Neck examination
— Lymph nodes
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Supplementary examinations

In dental chair

— Diagnostic blocks

— DC/TMD examination (TMJ,
muscles)

— Qualitative sensory tests

— Articulator analysis etc.

> In the pain laboratory
> Quantitative sensory tests
» Electrophysiological tests of fx
nerve function
» Experimental pain provocation

Imaglr?g . EMG
~ Radiographs, CBCT » Sensory nerve action potentials
~ MRI (SNAP)
— Ultrasound > Blood samples
— Scintigraphy etc. > Synovial fluid

> Biopsy etc.

Diagnostic blocks

* Local anesthesia of suspected cause of pain
— Teeth
— Gingiva
— Muscle
- TMJ
— Specific nerve branch

* If blocking tooth 16 relieves the pain, it is
likely the cause...

Diagnostic blocks

* Start as distally (on the nerve) and localized as
possible

16 suspected cause: VAS before 7
* Intraligamentary inj. 16: VAS after 2-4 min
« Infiltration 16: VAS after 2-4 min
* Infiltration 15: VAS
* Infiltration 17: VAS
* Tuber: VAS
* Perhaps inj closer to midline

TMD

* The most common cause of chronic facial pain

Rare in children before puberty
9-15% of adult women
3-10% of adult men

LeResche et al. 2008

TMD etiology

* Possible risk factors
— Hormones
— Hypermobility
— Depression
— Trauma
— Anxiety
— Malocclusion
— Sexual abuse
— Stress Multifactorial!
— Genetic factors
— Somatization
— Muscle hyperactivity...

Diagnostic criteria

* Diagnostic Criteria for Temporomandibular
Disorders (DC/TMD)
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Dworkin and LeResche 1992, Schiffmann et al. 2013




10/09/15

Diagnostic Criteria for the Most Common
Temporomandibular Disorders

DC/TMD

* Axis | Physical diagnosis ions GROUP I: MUSCLE DISORDERS
TMD @ I.a. Myalgia (ICD-9 729.1)
_ N mon .a. Myalg -1).
Muscle disorders The rost ¢©! I.b. Myofascial Pain with Referral (ICD-9 729.1).
— TMJ disorders
GROUP II: JOINT DISORDERS
— Headache (attributed to TMD) IL.a. Arthralgia (ICD-9 524.62).
. . i I1.b. Disc Displacement with Reduction (ICD-9 524.63).
* Akse Il Psychological / psychosocial evaluation Il.c. Disc Displacement with Reduction with Intermittent Locking. (ICD-9 524.63).

I1.d. Disc Displacement without Reduction with Limited Opening (ICD-9 524.63).
Il.e. Disc Displacement without Reduction without Limited Opening (ICD-9 524.63).
I1.f. Degenerative Joint Disease (ICD-9 715.18).

I1.g Dislocation (ICD-9 830.0).

GROUP Ill: HEADACHE
Ill.a. Headache attributed to TMD (ICHD 339.0).

Dworkin & LeResche 1992,
Schiffmann et al. 2013 Schiffman et al. JOP 2013

www.rdc-tmdinternational.org
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Imaging

10/09/15

Radiographs

* Teeth
* Panoramic

* Consider CBCT if persistent pain without
radiographic findings on normal
radiographs

When to do imaging of TMJ

Suspicion of trauma
Suspicion of neoplasm

Suspicion of or known generalized joint
condition

Lack of effect of conservative treatment
Before invasive treatments
Perhaps before large occlusal rehabilitations

Neuropathic pain

Pain due to lesion
or disease affecting
the somatosensory
system

Treede et al. 2008

MRI scan of TMJ

* To determine localisation of disc (if important
for management strategy)

* Rule out tumours, growth disturbances

* Lack of effect of conservative management of
disc displacement without reduction

* Soft tissue processes

Post-traumatic trigeminal neuropathic pain

* Can occur after trauma
or dental treatment
— Pulpectomy
Over-instrumentation endo

Extraction

Oral and orthognatic
surgery

— Injections




Diagnosing neuropathic pain

Table  Grading system for neuropathic pain

Criterla to be evalusted for each patient

1. Pain with 2 distinct neurcanatomically plausibie
distribution’

2. A history suggestiva of a relevant lesion or disease .y
affecting the peripheral or central somstesensory
system®

3. Demonstration of the distinet neuroanatomically
plausible distribution by at least one confirmatary test®

4. Demonstration of the relevant lesion or disease by st
least one confirmatory test®

Grading ot certainty for the presence of neurcpathic pain.
definite neuropathic pain; &l {1 to 4]; probable neuropathic
pain: 1 and 2, plus either 3 or 4; possible neurgpathic pain:
1 and 2, without confirmarery evidence from 3 or £,

Treede et al. 2008
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Sensory testing on suspicion of
neuropathic pain

Test o Compare sides
systematically - Equal sens.
-Vl - Hypo-
-V2 - Hyper-
-V3
Different
modalities
- Touch
- Thermal
- Pinprick

Baad-Hansen et al. 2013

Qualitative sensory tests

Intra- or extra-orally

Baad-Hansen et al. 2013

Mapping of sensory
disturbance

P. Svensson

of y function in orofacial pain

ideli and i for
conditions — a taskforce report — JOR 2011

Svensson P, Baad-Hansen L, Pigg M, List T, Eliav E, Ettlin D, Michelotti A, Tsukiyama Y, Matsuka,
Jaaskelainen SK, Essick G, Greenspan JD, Drangsholt M
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Case

* 59-year old woman
* Endo 46 with excess sealer
— "My chin feels numb on the right side”
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Case

* Tentative diagnosis:

— Damage to inferior alveolaris nerve with neuropathic pain
« Confirmatory tests?

— Quantitative sensory tests

* 13 months: “the numb area is getting bigger and it "tickels”

* 18 months: “the numb area is still getting bigger and deeper and | have
pain in the area”

* 2% years: Apicectomy gives immediate but shortlasting relief of the pain

* 2% years: Pain is back — referred to Dept. of Dentistry, Aarhus

— Neurophysiological test

Case
Pain side (mental region) Healthy side

Cold detection threshold 29,5°C 31,1°C
Warmth detection threshold | 32,9 °C 32,6°C
Cold pain threshold 30,6 °C ‘ 31,5°C
Heat pain threshold 35,3°C ‘ 33,8°C
Mechanical detection 64 mN l 0,18 mN
threshold 1l
Mechanical pain threshold | 158 mN l 0,71 mN
Mechancial pain sensitivity | 1 l 21
Pressure pain threshold 160 kPa 95 kPa

l Sensory loss

Case
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 Definite neuropathic pain diagnosis
* Legal issues
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Neurophysiology
Sensory Nerve Action Potentials (SNAP)

Jaaskelainen et al. 2005
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