N15523vui)Ia
a8nseua v

IA.aNY € ;ﬁilﬂ?)\‘?f’i"l
1837 1mMeMNI1A
AMINATIANSUNNE
NHIINGIAEVOUUNY

145U ¥A.PT2 2554-2555



Pain is an experience based ona
complex interaction of physical and
psychological processes. It has been

defined as an unpleasant sensory and
emotional experience...

Camero n MH. 1999
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Central Pain Pathways (spinal level)

(Mechanic, Thermal,

. (I m/s)
Chemical stimuli) @ —_— brain
C centers

A-delia
(High intensity
mechanical stimuli)

T cells

Muscle fiber

Cameron MH. 1999



Neuron in Gray matter

Substantia gelatinosa

Drorzal funicular gray

Secondary visceral gray
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Central Pain Pathways (higher level )
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Sympathetic NS influences Pain

B “Fight or Flight”
A o Y,
B 3790, Hielousa /153, AINAY
B i[aamnnnaina
B causalgia, Sudeck’s dystrophy, etc..

B ? sym. efferent fiber, neurotransmitter



Pain Modulation from higher level
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Kingsley RE. 1996



Pain Modulation from higher level
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B 1119918303TN. nacrotic, non nacrotic drugs
B 119A98055N; neurectomy, tractomy, thalamotomy
B 03 uvUn/nagn

B 119080 1WU1UA: Heat&Cold, IR, LLaser, US, SWD,
MWD, Massage&Exercise, Electrical stimulation/TENS
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B Conventional TENS (Low TENS)
B Acupunture like TENS
B High frequency TENS (High TENS)
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Opiate Control Theory

PRIMARY SENSORY
NEURON

Enkephclin Recentors
Enkephohn

Substance P Receptors

SPINAL INTERNEURON

RECEPTOR NEURON




Gate Control Theory

Periphery Spinal cord Brain
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Kitchen A, Bazin S. 2002
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HANNIINIZAY

Cathode

Potentially blocked by
hyperpolarisation

<«— Nerve impulse —>»

Kitchen A, Bazin S. 2002
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Kitchen-A-Bazin.b. 2002




Nerve fibers and receptors

Dorsal Root

Descending
Tracts

Ventrolateral
Column

Anterior root
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Warfield CA & Fausett HJ. 2002 ~ Corpuscles Spindle

Tendon Bundle
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B sub sensory level

B sensory level

B motor level

B noxious level

Stimulus Iintensity (mA)

Denervated muscle

‘— Painful response
“— Motor nerve response
— Sensory narve response

Stimulus duration (usec or msec)
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N135I19VI: Sub/Sensory Level
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115319V3: Motor Level
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Kitchen A, Bazin S. 2002



"4

11531993: Noxious Level
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Motor & Noxious L’el

Muscle twitch |
and paraesthesia !

AL-TENS Descending pain
inhibitory pathways

Spinothalamic and spinoreticular

Spinal cord

Kitchen A, Bazin S. 2002
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B ls5zduialaiia acute uag chronic
B 31999032AUNNI1II non invasive

B lvaegihaansaisunszualaes
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