( orbitomeatal line)

3,000

1,800
. 1962 Ad hoc committee of the
National Institues of Health (NIH)
. 1988 International Headache Society (IHS)

(Pathophysiology)

(41)
conversion headache
(anxiety)

(unconscious intrapsycnic  conflict)
ego conversion



conversion headache

conversion headache
conversion headache

Biofeedback : (42)
(Functional headache) International Headache
Society (IHS)
L Migraine

2. Tension-type headache
3. Cluster headache

@
1985
75
68 .. 1987
19 14
Wadsworth .. 1976
21 14
76 71
81
60
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111 arteries dura mater arteries
arteries , dura mater
112 , ,
(fascia), , Mucosa, arteries
113 , 9, 1,9 10 cervical nenve 2
3
1.2 , ,  ependyma,
choroid plexus, pia mater, arachnoid membrane, dura
2
tentorium  cerebelli trigeminal
nerve

trigeminal  nerve

(refer pain)| ophthalmic trigeminal  nerve
frontal temporal parietal

tentorium  cerebell
glossopharyngeal nerve, vagus nerve cervical spinal root :



trigeminal  tract trigeminal nerve

(9

trigeminal  nerve
trigeminal  tract trigeminal nenve spinothalamic  tract

thalamus, cerelral cortex limbic  system
(2

10
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cortex

N
midbrain <

brainstem

———pain control
system

VAR

| ———q
AN v
/Y\ pain

pathways

spinal cord
(02 segment)

(DRG = Dorsal Root Ganglion, LC= Locus Ceruleus,
PAG= Peri Agueductal gray, TG= Trigeminal Ganglion)

gate
control  system Substantia descending pain control system
periaqueductal  gray, locus  ceruleus, medulla,
dorsolateral - fasiculus dorsal  hom

(34



Central control

Gate control system

Action
system

Input T

3 gate control system substantia gelatinosa
(L= Large fiber, s= Small fiber, SG= Substantia gelatinosa,
T= Central transmission cell, += excitation, - = inhibition)

Co* ?»

LimoeC
System

Descending

Thatamus
Mogauiaon
Peri:Aoueouctat Gray
o
~ Lateral Rehcular
MIDBRAIN / Fotmanon

MEDULLA

Sowo-Thatanuc
Tract

SPINAL
CORD fiom
Ponmary Allerent

Pain Fiores

el ; . d o w.
g'd'n 4 Wdmd Descending pain control system Nszauluduna
medulla midbrain

12
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31
peripheral pain receptor chemical electrical
physical - stimuli
histamine,  serotonin,
bradykinin, prostaglandin

P P P
substance P ( 5)

Blocket
Allerent £ ) |

Fiore  © i ‘ ;
SP m
[

’\ Capillary
,j 1
Efferent 1 __./ﬂ

Sympathetic T l

TRAUMA

PgE |

\Blocker I
l 1

Smoolh Muscie

Blochker

5 peripheral pain receptor P
P

(5SHT=Serotonin, BK= Bradykinin, SP="Substance p,
NA= Noradrenaline, PgE= Prostaglandin)



3.2
(pain transmission) substance P
encephalin ( 6)
T THALAMUS
|
: MIDBRAIN
ENK (Perniaqueductal Gray)
—
!
Spinc-Thalamic SHT MEDULLA

and

Spino-Reticular __'i ENKT

(Nucleus Raphe Magnus)

"T‘l DORSOLATERAL FUNICULUS
(DLF)

i DORSAL HORN
e DRG

?2GABA SHT NA ENK ?

0 SP } -
1 Small Primary Alferent{nociceptive)

Excl - v ib

(GABA= Gamma-Animo-Butyric acid, ENR= encephalin,
DRG= dorsal Root Ganglion)

14
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Migraine
(@)
Migraine Hemicrania
Galen (».o. 131-201) 2,000
(paroxysmal)
(period) (photophobia)
Galen
(World Federation of
Neurology)
: “The ~ Research  Group on Migraine and
Headache”
(episodic
headache) (cerebral  disturbance)
(period of freedom)
(diagnostic criteria)
L (paroxysmal headache)
2. 2 4
L)
2. )
3. ) (visual aura)
4.)

Blau .. 1984
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(episodic)
2-12 , ,
(aura)
(photophobia)
15-30

228 Migraine clinic

25-54

50-60
(1)
(identity attitude)
(46)
(@)

1. Neuronal hypothesis
2. Vascular hypothesis
3. Humoral hypothesis

4, platelet hypothesis

1. Neuronal hypothesis
Neuronal hypothesis
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(paroxysmal) (intermittent)
2-3 2-3
threshold
Pearce .. 1975
limbic  system
hypothalamus
(aura)

spreading  depression cortical activity (transient)

(severe disruption of
neuronal activity)
spreading depression all-or-none phenomenon

extracellular

space
Olesen .. 1981 spreading  depression
cerebral  blood  flow

(oligaemia) (aura)

spreading depression
2. Vascular hypothesis
Thomas  Willis .. 1684
Wepfer 1727
serumaa

. 1872 Latham visual aura

20
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Rodella .. 1931
angina  cerebri
3
1
2
3, exudate transudate pia
Critchley .. 1934
temporal vessels
(conjunctiva)
(retina)
Graham Wolff NN
temporal occipital
ergotamine
. 1941 Wolff Schumacher prodrome

3 (44)
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Migraine

Central autonomic dysrégulation

Changes in catecholamine, output

Increased platelet — / Increased PGE.
abnormality aggregation Release
e
at membrane
Serotonin “eléase Relaxation of
cranial vascular tone
Low ' plasma >\ Distexysion of
serotonin scalpl arteries

/ local release of
Migraine

vasoactive and pain

producing substances

1 migraine



2 Migraine
( 8)
TRIGGER FACTORS autonomic
directg(trauma) i|direct humoral
I immune

HEREDUTARY  NEUROVASCULAR INSTABILITY

constriction of dilation of
small vessels large vessels
+ +
platelet aggregation pain sensitization
PERIPHERRAL HEADACHE
ISCHAEMIA
intracranial
neurological symptoms _~ MIGRAINE
extracranial
pallor

8 migraine

20



» 1o« 9
A M1 i,

Spreading AURA

depression SYMPfOMS
MIGRAINE

PROCESS

vasodilatation lactivity symp. AUTONOM'C

HEADACHE —»

pain threshold nervous system SYMPTOMS
CLASSICAL MIGRAINE

COMMON MIGRAINE

3. Humoral hypothesis

neuronal vascular hypothesis
hormones neurotransm itters

3.1 serotonin.
3.2 catecholamine.
3.3 histamine.
3.4 tyramine.

3.5 phenylethylamine.



3.1 Serotonin

22

serotonin essential amino acid tryptophan
serotonin 10
(platelet) serotoninergic  neurone
brainstem substantia  gelatinosa
intermediolateral cell hypothalamus
cingulate  gyrus amygdaloid nucleus serotonin pain
impulses serotonin serotonin  receptors
serotonin
serotonin
plasma antiserotonin
serotonin

3.2 Catecholamine

Catecholamine

brainstem

cerebral cortex,

neurotransm itter hypothalamus,

cerebellum, spinal cord peripheral nerve endings

catecholamine receptors

catecholamine

sym pathetic activity
dopamine
dopamine serotonin
blood-brain barrier median eminence
hypothalamus, pineal gland, supraoptic recess, subfomicular organ area
postrem a
3.3 Histamine
Histamine
Histamine mast cell basophil
histam ine hypothalamus neurotransm itter
histamine microcirculation
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histam ine
histamine receptor H I H 2 receptor
histam ine
3.4 Tyramine
Tyramine tyrosine
(smoked fish)
tyramine

3.5 Phenylethylamine

amino acid phenylalamine

4, Platelet hypothesis

catecholamine

serotonin
W olff HG .. 1963
3
1. (pre-headache phase)
2. (headache phase)

3. (post-headache phase)



1982
5
1. Prodrome phase.
2. Aura phase.
3. Headache phase.
4. Resolution phase

5. Postdromes phase.

normal
%
appetite _M
awake/sleap . |\\*® 2 A
light tolerance | neighte™®

l

- rion
noise erceP

smell .
fluid bolonce [t\V°

Hﬂ

normal

10 M aijor
attacks and
Prodrome phase (

(prodrom ata)

—_

1

1.2

—

(Headache

prodromes oura

symptoms

their relationship to

10)

term ination

osmophobia

m
headache
signs during

phase).

resolution

five phases

norm ality.

(excitation)

(inhibition)

24

normal

recovery

normal

of migraine
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1 (prodrom ata)

1. Mental state irritable - withdrawn
high - high then low
irritable sluggish

2. Altered behaviour
hyperactive

clum sy
obsessional
witty
singing
eyes dark&heavy or sunken
3. Altered appearance
pale face
4. Neurological symptoms /
Yo g - tired
and signs ;
photophobia focusing difficulty
phonophobia speech slurred
irritable skin dysphasia
hypersomnia talking less
concentration impaired
slower thinking
5. Muscular symptom :
) eim— general muscle weakness or
and signs )
feeling cold )
sluggish
anorexia

6. Alimentary symptoms
yosyme craving for food

constipation
-increased bowel frequency
abdominal bloated

7. Altered fluid balance ) - fluid retention
-increased urinary frequency

thirst
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(neurotransm itter)

2. Aura phase ( )

(aura)
10-30
2 -3 5-60
1)
(fortification ~spectra)
(scintillating) (enlarging
or moving scotoma)
2. ) (sensory symptom)
3.) dysphasia
4. ) )
(aura)
(headache phase)
(aura)
classical migraine classical migraine
10-15 (aura)
common migraine
3. Headache phase ( )
2-72 72

status migrainosus



FWIaNnsaluuIIngas
GHULALONGKORN UNIVERSITY

reversed peristalsis

40

21



(phonophobia)

(haptophobia)

osmophobia

(hyperosmia)

(dysphasia)

7. ) Hippocrates
8. )

REM sleep
9. )

meningeal vasomotor



4.

5.

anterior

10. )

1)

12.)

Headache termination

Postdromes phase (

o Ol B W N
—_— ~—r

29

middle cranial fossa

(vertigo)
basilar migraine
phase ( )
)
1 4 23
“hangover phase”
(euphoria)

(lowered mood and intellect)
(impaired concentration)
(feeling irritable)
(lifeless)
(inattentive or slugglish)
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11. )

12. )

(migraine précipitants)

10.

11.

Tension-type headache

0 0 (47)

“Muscle

contraction, Tension headache, psychogenic headache, psychomyogenic headache,

stress headache, essential headache non-migrainous headache”

International Headache Society (IH'S)
1988 (Tension-
type headache) 3 Episodic tension-type headache, Chronic

tension-type headache Tension-type like headache



(Tension-type

(Tens

(ischemia)

(Tension-type

82

(Tension-type headache) (3)

headache)

ion-type headache)

headache)

(muscle pain)

M u ltifactorial

70

31

41

IHS)

(48" 50)
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myofascial nociception, pericranial muscle activity descending (lim bic)

contro

| nociceptive brainstem neurones (51)

! physical stress unphysiological
working position. nociception
(prim ary cause) attack
input c-fiber (
(pain impulses)) sensitivity
neurons trigem inal tract
anxiety stress

(tone)

(muscle tension)

Lim bic system

endogenous antinociceptive system

nociception

brainstem ( 11)

Central (“Limbic")

dysfunction

Brainstem

nociceptors

L

\\( H
increased increased
pain sensitivity muscle activity

11 Model of potential mechanism

(episodes) threshold
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episodes myofascial tissues
pericranial tenderness , ,

2 -3 long-term
potential nociceptive neurons activity antinociceptive system
final common pathway nociceptive neurons brainstem

nociceptive input
myofascial tissues modulate sensitivity nociception
muscle activity (descending control)
nociception peripheral mechanisms episodic
tension-type headache central disturbance

(52)

(hiked wup) (forehead) (brays a scrowl)
(wrinkles)
hyperextended trigger point

(trapezius) (paraspinal muscle)

Cluster Headache
00 (53)

erythroprosopalgia of Bing, ciliary migrainious
neuralgia (Harris), erythromelalgia of the head, Horton's headache, histaminic
cephalaogia, petrosal neuralgia (Gardner), sphenopalatine, Vidian and Sluder's
neuralgia hemicrania periodica neuralgiformis “Cluster headache”

Kunkle .. 1952 “Cluster headache”
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1,000

0.006)

lacrimotor

1

(3)
(Ouster headache)
. 1966 Hardman Hopkins
0.05 ,
Ekbom 18
0.9 .. 1980  Kudrow
0.4 0.08
Heyck
0.4 1,000
0.1-0.4
Alessandro ,
15 21,792 ( 0.069)
Zhao 15 246,812 (
Kudrow
45:1 6.7:1
27-30  (54)
pathophysiological mechanism hyperactive
mechanism
primary neurogenic phenomena secondary vasodilation

(59)
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intracavemous internal
carotid artery cavernous sinus associated veins
cavernous  sinus
carotid angiography orbital phlebography '
ophthalmic anterior cerebral arteries
serotonin,  choline,
substance P, endorphine testosterone

cerebral blood flow
hypothalamus

B4 (0 12)
METABOLIC FACTORS?

LIFE STYLE?

/Hypothalamic-limbic injury \

dysfunction of CNS dysfunction of CNS
oscillators lateral organization
1
time structure alteration increase of lateral asymmetry
in rhythmic neurotransmitter in neurotransmitter systems

secre"n

failure of adaptive responsiveness

to environment] cyclical stimuli
episodic cyclical impairment

of nociceptive, autonomic and behavioural functions.

12 cluster headache

11



Nitroglycerin
(arteries) 4-75

nitroglycerin
(%)

(oxygen inhalation)
cluster headache. Hyperoxemia
nociceptive neurotransmission cluster headache
pial arteries arterioles

cerebral blood flow 56)

30-40

rapid crescendo onset
(agonizing severity)
self-limiting.

(cluster)
(remission)

36

(vein)
Doppler
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superficial temporal
(photophobia)
focal neurological deficit
Homer’s syndrome :
sympathetic damage parasympathetic overactivity

] (57)
(Psychological
assessment of patient in pain)

L
(Sensory and physiologic assessment)
(single dimention)
(location) '
(pain drawing) visual analogue scale
(pain intensity)
2,
(Assessment of pain and psychological dysfunction)
(maligering) placebo
effect pain drawing American Pain

Society placeho effect

(Assessment of affective disturbance)

1

Beck  Depression Inventory, Zung
Depression Index, Illness Behavior Questionnaire Hamilton Rating Scale



4,

(Assessment of cognitive functioning)

(intellectual cognitive ability)

(sensory and physiologic

Blau Cumings - . 1966
5 (45)
0 : (symptom free)
1 (awareness)
2 (discomfort)
3 (mild pain)
4 (moderate pain)
5 (severe pain)
Budzynski - . 1973 (58)
0-5
0
1
2
3
4

assessment)

38



(Biofeedback)
(59)
Basmajaian .. 1989

(

transducer
0.000001 )

Am plifier

(signal display)

13)

biofeedback

signal reducer

39

(0.01 -
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Biofeedback (60)

(feedback)

ANUNUNAG Uiz

M3 YBITNMY
Il

14
(limbic system)

(optic nerve)
(hypothalamus) (limbic system)

99

Y
duaslng

'

autia wazdulusiazad BIOFEEDBACK

\
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Y
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A

@aalvadisu aaumvgiifiamiy v3a
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! hiofeedback
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! (60)
1. ) Thermal Biofeedback.
2. ) Cephalic Vasomotor Response (CVMR).
3. ) Electromyographic (EMG) Biofeedback.
4. ) Electroencephalographic Biofeedback.

EMG Biofeedback MyoScan Pro Emg Sensors. (62 63)
MyoScan - Pro sensors surface EMG
(neuro - electric activity)
motor neurons (amplify)
(encoder) (interface)
software
[TV (micro volts)

(active electrode)
(muscle fibre)

EMG biofeedback electrode active electrode 2
inactive electrode ground electrode active electrode
2 (bipolar)
ground (reference) -electrode active electrode
2 EMG action potential

(muscle fiber) <4)

EMG Biofeedback
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reinforcement)
(65)

biofeedback

[ Biofeedback

(negative reinforcement)

(positive
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General Well - being Schedule. (&6 67)

The General Well - being Schedule GWB
Harold J. Duputy o 1977
6
)
2)
3)
4) ()
)
6) (Vitality)
0-110
Duputy
0-60
61-72
73-110
6
1 (anxiety)
2. (depression)
3. (positive well - being)
4, (self - control)
) (vitality)
6. (general health)



M onk test - retest reliability
Fazio
Murrell alpha coefficients
0.92
(validity) Fazio
GWB 0.47
0.66
Self rating Depression Scale 0.78
Inventory - Depression
(40,
: 60
International Headache Society
Rasmussen (68)
55-64
(point prevalence)
lifetime prevalence
5:4

45

0.68-0.85
0.91 0.95
0.88
Zung'
Feelings
220
30
70

55

-6 4



Rasmussen (69)

Kryst Scherl (70)

(¢ $ 1000 [ )

Benassi (71)

Rubulic of San. Marino 49,

338 Benassi

Republic of San Marino
5,000

Republic of San Marino 100,000

46

24

39

21,792

lire 1
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500 lire (m illions of lire)

Lichstein (72 - (psychophysiological
measures) frontalis EMG, temporal BVP, temporal finger skin
temperature

age - matched
Callon (73)
(muscle contraction headache) EMG
3 19
10 )

Fomisano (74)

vascular headache

(muscle contraction headache) (mixed headache)
base EMG "
, M ax EMG
base
EMG Max. EMG
, vascular headache mixed headache
EMG
Rugh (75) (Tension
type headache) EMG



EMG

subjective rating (
)
Ahles (76)
(tension headache) ,
(trapezius muscle)
1 !
Collet, Cottraux Juenet (77)
(tension headache) frontal EMG
033 5.29 uv , frontal EMG
frontal EMG MMPI
hypochondriasis
Richman Haas (78)
(chronic tension - type headache)
(trapezius)
surface EMG
30 2
Jensen, Bendtsen Olesen (79)

EMG
(trapezius)

(tension

type headache with muscular

disorder)

(temporal)



(episodic tension type
tension type headache)

DeForge and Sobal (80)

(osteoarthritis)

disability
psychological woell being

Anda (81)

(ischemic

(cohort dy)
W ell - Being Schedule

10.8

headache)

psychological

disahbility

heart disease)

45 - 17

well -

being

49

(chronic

The General

11.1
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