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Myofascial pain syndrome

Myofascial pain syndrome
Myofascial pain syndrome (MPS)

Trigger point (TrP)
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SR
MPS
MPS
MPS
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Trigger point (TrP)
MPS Trigger point
MPS
Taut band (TB) Taut band TP
TP 3-6 (Local,tenderness)

(Hyperirritability)
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TrP
11 Active TrP TrP
Local twitch response

(VA

1.2 Latent TrP TrP

Tenderness Active TrP

Latent TrP Latent TrP
Active TrPfl, 10, 12)
@

21 Primary TrP TrP

TrP
2.2 Secondary TrP TP Primary TrP TP
Myotactic unit
Synergist, Agonist Antagonist Functional
unit Stabilizer
2.3 Satellite TrP TP Referred pain zone

Primary TrP
2.4 Associated TrP Secondary Satellite TrP



TrP

Myofascial  TrP

1 Energy crisis theory

MPS (Muscle overload)
(Macrotrauma) (Microtrauma)
Sarcoplasmic reticulum (SR) Ca+ Sarcolemma
ATP Actin Myosin
(Pathological muscle contraction) Ca+
Sarcomere (Physiological muscle
contraction)
( 2.1) Ca+

(Relative ischemia)

Ca+ SR

Self-sustained cycle

Energy crisis theory Sarcomere
Contraction knot (A-Band [-Band )
Granular
ground substance Fibrosis ( 2.2)
' (Palpable nodule) TrP
Taut band
(TB)

' (L2341



Excitation-Coupling Contraction Injury-Induced Contraction

HHIH liSn

T rim

21 (Physiological contraction : normal
induced contraction) ( ) P
Ca++ (Non-physiologic : pathological contraction) ( ) (2)

Metabolic waste products
Histamine, Serotonin (Local edema)
(Segmental degeneration) Nerve ending
Small fiber (Type Il \Y)}
Large fiber Threshold Nerve
ending
Nerve ending Depolarization
Active TrP
Nerve ending Depolarization Latent TrP
Depolarization
Active TP

Fibrosis



Micro or macro injury to muscle or
sustained muscle contraction
(i.e.. poor posture, tension)

Disruption of sarcoplasmic reticulum

ATP
Release of free calcium

Muscle nociceptors

IN

Motor units

Sustained noxious
metabolites and
sustained postural
and mobility
disturbance
secondary to pain

<

Localized
fibrosis

2.2 TrP Path

Free calcium and

10

Stimulates actin and myosin interaction

4 and increased metabolic activity

Increase in serotonin, histamine,

kinins. prﬁ:glandins
Increased sensitjaty fiJg-uf groups

Il and IV muscle nociceptors

These afferent inputs converge with other
visceral and somatic inputs in cells

5

Central nervous
system
\
Perception of local and referred pain

Increased

contrac
/ FCT

lile
’

\ Protective muscle spunting

op"*

Y

muscle spasm. im~

l

Decreased local blood flcw

Decreased ATP and /

calcium pump action

ATP interact

2

ophysiology | Self-sustained cycle



2. Motor endplate (Dysfunctional endplate) hypothesis

End plate zone

TrP End plate dysfunction Neuromuscular junction
TP
Electromyography End plate noise End plate spike
(Propagation) Acetylcholine
Motor nerve terminal 100 - 1000

Sustained depolarization  Postjunctional membrane

Energy crisis (2) ( '2.3)
Autonomic
Nociceptive ~ "*™®
nerve y .Ilbers/.do[}?‘
Sensitizin et 7 o e terminal”
sug g AL

S
stances acetylcholine
release

A
; Increased Q‘epolariza(ion

ner: "-:W\,.,
Decreased Brand GOTS fY‘] i
enerqy Calcium release ficer
supply \ )

Sarcomere contracture o J
N a——Z——= Compression of vessels
2.3 End plate dysfunction (2)

Myofascial pain syndrome (2)
1 Chronic sensitization of nociceptor
(Peripheral mechanism)
Nociceptor Myofascial TrP
Self-sustained cycle
(Local edema)
Vasoneuroactive substances Bradykinin, Prostaglandins
Histamine Nociceptor

Neuropeptides Nociceptor Substance P (SP)



Calcitonin-gene related peptide (CGRP) SP
Vasoneuroactive substances

Chronic sensitization of nociceptor (

2.4)
Lesion
Y
Release of vasoneuroactive | Sensitization of
substances nociceptors
Local ischemia Edema Release of SP
via axon reflex
Venous
congestion
24 Chronic sensitization of nociceptor (2)
2 Neuroplasticity
Neuroplasticity
Dorsal horn neurons (Brain stem)
Synaptic area
TrP
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MPS 6
TP 4

111 FHat palpation

B
( 2.5)
A
N
Is ele B M
25 TrP Flat palpation
12 Snapping palpation Flat palpation

1.3 Pincer palpation/Grasping palpation
( 2.6)
14 Deep palpation
TrP

2.6 TrP Pincer (Grasping) palpation
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TP @2 11, 12
Local twitch response (LTR) TrP
TrP Motor unit action potential
EMG
Jump sign
Jump sign Active TrP Hyperirritable

Referred pain (RefP)
TP
TP Proximal RefP

RefP Autonomic phenomenon RefP

Reproducible referred pain TrP
Dermographia TrP
Histamine MPS
Restrict and weakness TP
MPS
1
Hong Simons (12)
B

Referred pain LTR
Sciotti (5)
TrP Trapezius 4 C12
TrP 4



TP TP

Gerwin (10)
MPS 4
LTR
2
1 Pressure pain threshold (PPT)
Pressure algometer (PA)
TrP PA
™ (34 1)

Manual pressure algometer

Pain threshold
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Electronic pressure algometer

Delaney McKee (13) Pressure
threshold meter 10 cm2
1.0 kg/sec kg/cm2 Pressure threshold meter

TrP

Myofascial pain syndrome (2)
1 Acute MPS MPS 2
Sudden onset Gradual onset
Muscle overload
Macrotrauma

2. Subacute MPS MPS 2 6
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3. Chronic MPS MPS 6

Gradual onset Repetitive microtrauma

Sudden onset

v
Active TrP Latent TrP

(Spontaneous recovery)

Active TrP TP
Active TrP
Primary TrP
TrP MPS
( 2.7)

Acute MPS
(Macrotrauma)
Active TrP
Active TrP
Latent TrP Chronic MPS
Muscle overload
(Repetitive microtrauma)

TrP



Taut Band

A

Latent TrPs

Stress >
Active
l 1 |
Spontaneous Persistence Perpetuation
Recovery without Factors
Progression
v
Additional
TrPs and
Chronicity
27 Myofascial pain syndrome (2)
MPS
MPS

TrP

TP Active MPS

2

1 ? TrP TrP
Specific treatment TrP
MPS
TP Active

1-2

TrP

TrP
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(Stretching exercise)
- (13
2. ? TrP Active

Perpetuating factors

3
12
(Mechanical factors)
MPS
Myofascial TrP Overload
Overload (Macrotrauma)
(Sudden onset) Acute MPS
Chronic MPS Overload
(Repetitive microtrauma)
(Gradual onset)
(Ergonomics)
(Human-
Machine-Environmental System) ( 2.8)
Mechanical perpetuating factors MPS 2
1 (Internal factor) Mechanical factors
(Posture) (Body structure)
(Immobilization Compression)
2 (External factors)

Ergonomic design



Muscle Overload

Sudden Onset

Gradual Onset

(Macrotrauma) (Repetitive Microtrauma)
y A
Acute MPS Chronic MPS
A A
Resolution Accumulation
v ‘ i
Yes No Yes No
(Common) (Unusual) (Common) (Unusual)
A
Cure Treatment
(Ergonomic approach)
28 Repetitive microtrauma MPS
Ergonomics (2)
L2
(Systemic factors)
TP TP
MPS TP
TP

(Nutritional insufficiency)

(Metabolic & endocrine
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inadequacies) (Chronic infection)

2
(Psychological factors)

Stress Depress

MPS MPS

Stretching exercise

MPS
TP Stretching exercise
Strengthening exercise Endurance exercise
v
Stretching exercise TP

L2

Stretching exercise MPS (2)

I A
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Stretching exercise (2)
Stretching exercise MPS Passive, Active Active

assistive exercise

TrP
10 - 30

1 Passive stretch

2. Active assisted stretch

3. Active stretch
(Antagonist)

Active stretch

Passive pull
TrP
Hanten (3) MPS
40
Theracane
30 - 60 2 5
3
10 2

5 Pressure pain threshold (PPT), Visual analog scale (VAS)

% Time pain PPT TP

VAS
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Hou (4) Active MPS Upper

trapezius 119 7

, TENS IF,
, , Pain

threshold, Pain tolerance, VAS

Pain threshold Pain tolerance, VAS
1
Gam (14) MPS
3 58
Ultrasound
3
Ultrasound
Ultrasound 1
2 3 6
VAS, i TrP
TP
Ultrasound
MPS
TP

Active stretch (2)

)
(Relaxation exercise)

MPS 2



(General relaxation)

(Breathing exercise)
? (Local relaxation)

Contract-Relax exercise

(15, 16)

(Alternative Medicine)

(Yu)
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~

8

(Concentration)

(Meditation)

(Transconsciousness)
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(Hatha Yoga)
t

" (Asanas)
" (Pranayama)
(7, 19
(Neuromuscular mechanism)
(6, 15, 17, 18)
Parasympathetic

(7, 19
(15

(Neuromuscular activity)

(18

(15)

25



(19
(Dynamic aspect)
(Static  aspect)
(15, 18)
(Comfort)

(Steady)
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4.

11
12
13
14
15
16

21
2.2
2.3
24

27

(Minimum  effort)

(Awareness)

(16, 19

(Forward bending)
(Backward bending)
(Twisting)
(Side bending)
(Invert position)

(Stretching)

(Prone position)
(Supine position)
(Sitting position)
(Standing position)
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31 (Easy asanas)
32 (Basic asanas)
33 (Advanced asanas)
4,
41 (Cultural asana)
42 (Relaxative asana)
4.3 (Meditative asana)
(Cultural asana) (18)
1
(Bhujangasana), (Shalabhasana),
(Ardha-matsyendrasana), (Chakrasana),
(Vakrasana)

i,
S AL
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2 Interoceptors
2. Proprioceptors Proprioception
Proprioceptor Stretch reflex
(Matsyasana), (Vajrasana)

2.2 Visceroceptors Visceroceptors
Intra-abdominal  cavity Autonomic  nervous
system (Paschimottanasana), (Ardha-
matsyendrasana), (Halasana), (Yoga mudra)

3 Vestibular organs
Vestibular organs
(Sarvangasana), (Vrikshasana)

(Mechanism of cultural asana) (18)

(Central nervous system)

(Higher center) Cerebrum (Lower center)
Medulla
Pons Reticular activating system (RAS), Mid brain, Cerebellem
Basal ganglia Postural reflex

(Muscle tone)

Proprioceptor

( 2.9)



10

50

30

30

Electromyography (EMG)

6 Electromyography (EMG)
2-3 1
Proprioceptors Stretch reflex

Stretch reflex
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Higher center

e e Voluntary effort

Cerebrum

\ 4

Lower center

Medulla/Pons

Mid brain
ol. TR | g L LI SN N +»{ Skeletal muscle

Cerebellum

Basal ganglia

v

Limit stretch when start practise

A

¢ -~ -~~~

Proprioceptors )
Increase tension

Postural reflexes

'
1
Muscle tone ¢

Y

Overstretching

A

cemcand

Maintain posture ok

59 eepltbru Structure damage

29 (Higher center) (Lower

center) '



Asana

A

4

~L Muscle contraction

Jr Energy

A

Maintain posture with

effortless/easy/comfort

y

Static stretching

A

No resistance in muscles and

joints stretching

Jr Oxygen demand

»L Cardio-respiratory

system

A

Jr Muscle tension

‘L Muscle tone

v

T Circulation in

periosteum and capsule

A

v

T Nerve transquilising effort

T Removal waste

products from joint

T Parasympathetic

predominance

v

»L Emotion tension

2.10

A

wl« Higher center

N

4 Joint rigidity

i« Internal disturbance

i« Clash

\Irlnstamh:y

4

T Calm/quiet/pleasant/

Ex-hilarate/euphoric/relax

A 4

Long term effect on behavior

N
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2.10)

Parasympathetic

( 2.11)

Static stretching of spinal column

A 4

T Blood circulation around spine

Y

T Nutrition

A

T Remove waste product

A

A

T Joint flexibility

Tone up muscle

211

v

-

Prevent joint stiffness
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hypothalamus  functional axis

(Relaxative asana) (18)

(Makarasana)

34

Cerebellum-

(Savasana)



Internal thought process

Internal stressful situation

3

(21

External stressful situation

A4

Fail to face efficiently

and easily

A

3

Fail to coordinate

Mental tension

< various bodily

A

Physical tension

Nervous tension

A 4

A

Muscuiar tensicn

A

Obstruct blood flow

A

Easily get exhausted
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(Avrthritis)

36

(Mechanism of relaxative asana) (18)

(Insomnia)
(Diabetes),

Stress disorder

Cardiologist

(Asthma),

(Hypertension)

(Supportive treatment)

(Hyperacidity),



(Meditative asana) (18)

Mitochondria
Myoglobin

Oxidative capacity

MPS

(Siddhasana)
(6, 16
(6, 16
@, 16)
(7, 19

Parasympathetic

6 16

31



(Prana)

(Ayama)

38



1.2
10

(Mechanism of pranayama) (18)

Medulla oblongata

39

"Psychosomatic disease"
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(Intra-pulmonary pressure)

1.5-2 , 2-5
' 500 1-1.5

2. 1 1
3
(Intra-pulmonary
pressure)
Chemoreceptor Medulla oblongata
Chemoreceptor
65%
35% ,
, (Air hunger) t
1 ® 1)
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4. Metabolism (6)

5, (6, 7, 19

Garfinkel (8) : Osteoarthritis DIP
PIP 25 2
60 1 8

VAS Hand function

Garfinkel (9) Carpal tunnel syndrome
52 2 Standard wrist splint
0 2
8 VAS, Phalen sign, Tinel sign, ,
Electroneurometer

Carpal tunnel syndrome

Telles (20) 40

Forced expiratory volume in 1 sec (FEV1),
Forced vital capacity (FVC), Electrocardiogram (ECG), Body weight (BW), Blood
pressure (BP), Respiratory rate (RR) Galvanic skin resistance (GSR)

BW BP



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	คำนิยามของ Myofascial pain syndrome
	ระบาดวิทยาความชุกและอุบัติการณ์
	Trigger point (TrP)
	ชนิดของ Trigger point
	สมมติฐานกลไกทางพยาธิสรีระของ Trigger point
	กลไกอาการปวดเรื้อรังของ Myofascial pain syndrome
	การตรวจหาจุดปวด Trigger point
	ชนิดของ Myofascial pain syndrome
	การดำเนินโรค
	การพยากรณ์โรค
	การรักษา MPS
	ปัจจัยทางเชิงกล
	ปัจจัยทางระบบของร่างกาย
	ปัจจัยทางจิตใจ
	Stretching exercise
	ประโยชน์ของ Stretching exercise ต่อ Myofascial pain syndrome
	ชนิดของ Stretching exercise
	การบริหารเพื่อความผ่อนคลาย
	ความหมายของคำว่าโยคะ
	ระดับของการฝึกโยคะ
	หธะโยคะ (Hatha Yoga)
	อาสนะ
	วัตถุประสงค์ของอาสนะ
	ส่วนประกอบของอาสนะ
	หลักการทรงท่าอาสนะ
	ประเภทของอาสนะ
	อาสนะเพื่อการเสริมสร้างร่างกายให้แข็งแรง
	กลไกของอาสนะเพื่อการเสริมสร้างร่างกายให้แข็งแรง
	การฝึกอาสนะกับผลทางจิตใจ
	อาสนะเพื่อการผ่อนคลาย
	กลไกของอาสนะเพื่อการผ่อนคลาย
	อาสนะเพื่อสมาธิ
	ประโยชน์ของอาสนะ
	ปราณยามะ
	วัตถุประสงค์ของปราณยามะ
	หลักของการฝึกปราณยามะทุกชนิด
	กลไกของปราณยามะ
	ประโยชน์ของการฝึกปราณยามะ
	งานวิจัยที่เกี่ยวข้องกับการฝึกหธะโยคะ


