Detection and prediction of neuropathic pain:
the role of neurophysiological techniques
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Clinical Neurophysiology in :
wDiagnosis

wPrediction

wDetection of pain states



Diagnosis



Chronic pain

nociceptive § _
neuropathic

Neuropathic pain (IASP SIG 2008) :
« Pain resulting as a direct consequence of alesion or a diseaseof
somatosensory systems »

Diagnosis ofiefinite neuropathic painneeds:

1. neuroanatomically plausible distribution of pain,

2. history suggestive of a somatosensory lesion / disease, and
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\_ Possible neuropathic pain /-
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Confirmatory tests:
a: Negative or positive sensory signs, confined to
innervation territory of the lesioned nervous structure Neither 7/~ Unconfirmed as
'\.\_‘_ neuropathic pain
b: Diagnostic test confirming lesion or disease .
explaining neuropathic pain
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We need markers



Images are not enough

Pain No pain




Images are not enough

Pain? Sensory deficit?

It |iterally just |l ooks | ike 10
nl 6ve got to go, but

https://www.theguardian.com/media/2017/jun/1
abcjournalistadamharveyhit-in-neckby-stray-bullet-while-reportingin-philippines



a) Definite diagnosisof Neuropathic pain needs
objective demonstration of lesion or disease
of somatosensorypathways

b) Neurophysiology provides such objective
iIndicators
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nociceptive and noimociceptives pathways

Peripheral side

wA -mediated
welectrical stimulus (SEPS)
wtactile stimulus ISEPSs)
wair puff (aSEPS)
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Central side

Dorsal columnsi
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postcentral

gyrus TS

thalamus
(VPL, VPI, VMpo)

spinothalamic medial lemniscus
tract

cuneate
nucleus

medulla oblongata

cervical spinal cord

Neuropathic pain is most often the
result of lesions in thin peripheral
fibres, and/or spinthalame

cortical pathways.

Modified from Treede, Lorenz & Baumgartner, Neurophysiol Clin 2003, 61303



Multiple techniques at our disposal

Nociceptive (RIII) reflexes

Blink reflex (A fibres)

Sympathetic skin
respons

0 10 sec

Voluntary motor reactions

| aser, contact heat/cold, intraepiderma

Truini, Garcia-Larrea, Cruccu; Nat Neurol Reviews 2013



How can we stimulate systems for pain &
temperature in the clinics?

Electrical Thermal Mechanical | Chemical
Standard intraepidermal thermode light bulb laser

Specificity ——— +42 +++ [++ - +++

Noninvasiveness +++ +++ +++ | +++ +++ SSe

Reproducibility +++ ++

|+
+
+
I+
|+

Time locking +++ ++

1

1

1
+
+
I+

1

Adapted from an original idea of Léon Plaghki



Four pillars leading to interpretation
P J P 2. Subjective ratings

VAS = dl0/10
1. Evoked responses

3. Sympathetic skin
response(nociceptive

«Vertex response» stim)
(N2 - P2:200 - 350ms) ,/ \
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- f 4. Motor reaction
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Laserevoked potentials detect abnormal
transmisison in thermealgesic pathways
(thin fibres, spinothalamic tracts)
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Small fibre neuropathy

Woman, 60y

Syringomyelia decompressed 15 years before
10 year after operatiofy burning feet

No lemniscal signs

Tendon reflexes present symmetrical
Strandard EMG / ENG normal

LEPs, stim L5 (foot)
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Peripheral / radicular lesions
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File: SodL3P
LEFT BRACHIAL PLEXUS AVULSION

SPONTANEOUS PAIN, LEFT C6-C7 TERRITORY

Cruccu & GarcialLarrea, Clin Neurophysiol Suppl., 2004




Focal thalamic lesions
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Insular i opercular lesions
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Territoires nerveux les plus exposés

Lesions of nerve branches
Aoften iatrogenic AR
Aoften non recognised o
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Genitofemoral lesion or malingering ?
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Knee surgery 9 years before. Persisting pain and hypo/dysesthe:
Still in conflict with surgeon

Stim laser Saph int D Stim laser Saph int G

Motor reaction i‘:: 2 z

Sympathetic
skin response

Cortical
evoked
potentials
(LEPS)
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Exploring thin fibres / spinothalamic
system in NP is crucial

BUT

We should also explore large fibres
using standard technigues
(NCV, SEP)
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Reappraising neuropathic pain in humans
—how symptoms help disclose mechanisms
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Paroxysmal pain following implantation
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Message

Neurophysiological techniques detect abnormalities in somatosensory
transmission

wln both small and large peripheral fibres
wln both lemniscal and spinothalamic pathways
wEven due to minute lesions

Abnormal somatosensory respondesstimulation of a painful
regionare a neurophysiological signature of neuropathic pain

Medicolegal value



Il. Predicting pain
Clinical neurophysiology allows characterising sensory
abnormalities in patients who arealreadyin pain.

Could these techniquepredict the occurrence of pain in
patients who have not yet developed painful symptoms ?



Conditions able to induce chronic neuropathic pain
* Brain or spinal stroke
* Spinal injury
* Multiple sclerosis (MS)
* Syringomyelia / syringobulbia
* Tumours, abscesses
* Systemic disease (Lyme, Lupus,
* Peripheral neuropathy (diabetes, ischaemia, trauma, MNM)
* Plexus avulsion
* radiculopathy

Aé

éand some i deas about preva
ACentral posstroke pain:
8% (Andersen et al 1995, n>200)
A8% if somatosensory signs (Hansson 2004)
A25-30% if thalamus involved (Bogousslavsky et al)
AVIS: 28% (Boivie 1999, n=372)
ASyringomyelia : 67% (Attal et al 1999, n=18)
Anallenberg : 2750% (MacGowan et al 97, n=63)
Anterolateral cordotomy : <10% !! (Tasker 1990)



Thalamic stroke: ~25% of patients will develop
pharmacaeresistant thalamic pain

How to detect patients at risk ?




A clinical certitude: central pain most often concomitant
with loss of pairemperature sensations (Boivie et al 1988)

Montes et al Pain 20!




