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SCM: sternocleidomastoid fI$E 22/
MA: masticator B85
SH: sternohyoid & &85

LPt: lateral pterygoid Mgz Z2 5

TR: trapezius -
SSp: supraspinatus # L&

AS: anterior scalenus #i#If&Es

DG: digastric SaE=E#5 (1288)

: AS: anterior scalenus IRl &5
LC: longus colli R

IS: interspinosus &EAS

LsC: longissimus capitis EEREA LC: longus colli BES IS: interspinosus #kREI
OCl: obliquus capitis inferior TSI LSc: levator scapulae BE%5 LC: longus colli =%

RCP: rectus capitis posterior X/MEBRER  MF: multifidus 230 MS: middle scalenus &A%
SP: splenius capitis SEHIRA SP: splenius capitis RIS PS: posterior scalenus ##lAH
SS: semispinalis capitis and cervicis SS: semispinalis Cervi}:is - MF: multifidus %285
LR - FL ' P SP: spinus capitis/cervicis - SRR H

, . Ullrich congenital muscular dystrophy
AR KA EN RIEZE (Collagen VI-Related Dystrophies)
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g%;ﬁ% InsuladaEEE1L

— BDi% tig
— BREE @l asiLi0
VA= N A

A /‘\f—“f\\ /\P—/’\ anterio
| | rior JE— RN
I o N 52 R B AR B
/ ( R\ X 708 [\
-ﬁ‘);cc anterior ﬂ‘ \
J 75, cingulate / \)
cortex \ 4
/ dorsal posterior

posterio
sul

dorsa
insula
-\ |
-
\ \
\

—| / \__J  primary interoceptive
S [ . cortex (11) .

/—’_\, - VMpo ,_\ primary interoceptive

[ yMb e o g cortex (IT)

| \ /

‘ \ || 7

S 1\

\ e

F'LQ/ /
‘periaqueductal gray
]
s | Parabrachial nucleus
interoceptive

I pathway
LIC1AS  vagus and glossophanmges

C- and Abfivers

taste buds)

Nucleu

Lateras sorothalame pathway
ocept

(rterocepton)
Lateral spinothalamic pathway
(interoception)

spinal
C- and A 0 -fibers
AR - HAE
//‘gﬁ’fw we intermediolateral cell column
interoceptors: C- and As-ers
nociceptors,
thermoreceptors,Meroceptors: lateral spinothalamic tract

Craig AD. Pain mechanisms: labeled lines versus
convergence in central processing. Annu Rev
Neurosci 2003;26:1-30.

nockepton.

Cchemoreceptors, memocepors

chemoreceptors
ergoceptors, Sranso

\ateral STT
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Benarroch EE. Insular cortex: Functional complexity and clinical correlations. Neurology 2019;93:932-938.

A. Anatomic subdivisions C. Connectivity and functions

Dorsal anterior _
insula (shortgyr) HIEICvulnerable
entral sulcus Visceral ~ Taste Nociceptors
receptors receptors Thermal receptors
Posterior insula i i i
(long gyri) . ; .
NTS NTS Lamina | Superior colliculus
Nucleus of the HHELE  STS Polysensory bank of the superior
solitary tract Auditory cortex temporal sulcus

VMb  VPMpc VMpo l

ACC SGN  suprageniculate nucleus
ACC/MCC

Vestibular

Interoception
cortex

Ventral anterior
insula (accessory gyrus)

Cognitive

B. Cytoarchtectonics
Sensorimotor integration

S1, S2 (mechanoreceptors)
SMA Supplementary motor area
PCC

Dorsal striatum

Granular insula

Emotional-social
ACC Anterior cingulate cortex

Pre-SMA

Amygdala PMV Ventral premotor cortex
) Hypothalamus Ventral striatum Amygdala
Agranular insula Dysgranular insula Periaqueductal gray Ventral striatum
Parabrachial nucleus
11
(@ Integration hub Risk assessment

@ Brain network switch (&) Outcome prediction

H-1

Social reward Social rejection

@19 Flexible behavior

Q .
Sensory information Insular Behavior avoidance
——— cortex ‘e N
(Dsensory processing ({2 Anticipation
(2)salience detection 39 Emotion
(3)Valence assessment
(1) Decision-making
under uncertainty
Bodily feelings approach
Autonomic regulation L
/Benefit,
\ ——
£\
o\~
(5) Interoception
@Autonomic control Gogolla N. The insular cortex.
Curr Biol 2017:19;27:R580-R586.
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HE . REEOMR EE  EEIYHES
R AN EMBA LS50, EIESTRE . HRED

FHESTHS

EFEDFHTEHITEESIATOAEL
| > EHEE Y N7 — D OB EARTEFHENAE TS
LV ONRIE R AIEAE TS

FARESICABRTIBE

Tl RE

n"?

FRIES

BiEE FRES| ermualsircts
- e
BLE &5 lﬂ%% EHEH Y T — s DEEMAK
j . !
EER FHESOERICLZRE
(ﬁﬁﬁiﬁﬂm ﬁ) Aispasticity

v BAOEHIC L - TH FRI SN BE(EROEBEES)
HEBIE NG BERE
BENEFICIZIVE A 72 W

~HOEHOERFEES AL

17

Fo L F R R

0 FEEL FORE THRZMERICHKT 5 LB (spasticity) h' H 5 D 1E
tECEE (BES - FEE) —LtEESHGES
TE - HE (B - REESH) — TREHEES
v BB TEAN R LD LA (rigidity)

X ZOBMHOREIT. MOKE-KICIEA L, =77 L. EBFEBTIZIINS A OWREHEE
FELTW3

& TR =FEEH - BREEEXS - EHMENRE  zzsezo
s HEEREERRE - READER L. EnCRALEHRT S
phasic triple flexion? StoniclZ7: % * spasticity AN DR
- BREMEMREXE — &S S
v DR E - #8537 T lEflexor spasms - triple flexion & REH N B A, ERINAL

» muscle overactivity DE= 174 1)
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Lance® E#(1980) *RERNLEETHY . EEEILHRHFOHEEETERINTLD

Spasticity is a motor disorder characterized by a velocity-dependent increase in tonic stretch reflexes (“muscle tone”)
with exaggerated tendon jerks, resulting from hyperexcitability of the stretch reflex, as one component of the upper
motor neuron syndrome.

Different types of muscle overactivity

Stretch-sensitive

 Spasticity ZEs BRI REFINGE
Phasic stretch, at rest (trigger)
Bedside TEHli L3 LAY, disabilityiCEA5 8T (il 2 D)
 Spastic dystonia R IUTHE
Tonic stretch, at rest (trigger) * B R T I antagonist®coactivation A% @k

» Spastic cocontraction E#EFHINHE
Voluntary command plus tonic stretch (trigger)

Not stretch-sensitive

» Pathological extrasegmental cocontraction; synkinesis, overflow
Voluntary command (trigger)
Flexor and extensor synergies (Brunnstrom)& B&E T 34, ER&EHT

« Cutaneous and nociceptive reflexes
Cutaneous stimulation (trigger)

« Other
Coughing, breathing, yawning (trigger)

* Coexistence of muscle paresis (weakness) & overactivity
* A58 % D ZE1E (rheologic changes) — ##iE

(Gracies JM, 2005)

19

DefO rmi l’]g S paStl C pa resis FRA: flexor reflex afferents
Symptom name Condition Trigger Deforming Disabling Measurability at
of detection capacity level bed side
Muscle disorder Spastic Myopathy Rest N/A High High Estimation possible
Neurological disorder
Paresis Stretch-sensitive paresis Effort N/A None Moderate No
Muscle overactivity types Spasticity Rest Phasic stretch None Low Yes
Spastic Dystonia Rest None High High No
Spastic Cocontraction Effort Effort directed to agonist None High No
Extrasegmental cocontraction Effort Effort Moderate Moderate No 1
(synkinesis) ( aAX > bAEL
Nociceptive (FRA) spasms Rest or effort FRA stimulation Moderate High No -

Baude M, Nielsen JB, Gracies JM. The neurophysiology of deforming spastic paresis: A revised taxonomy. Ann Phys Rehabil Med 2019;62:426-430.

s LanceDEREZBET 5 HEREUOEFIEARIImisnomerTH 5, HITEWVIFEEITITEAT 3
— Anincrease in the velocity-dependent reflexes to phasic stretch, detected and measured at rest (by Tardieu) Bk 5 07T

» Spastic myopathy #BAN DR band/arBENC & V. BEFERELEDLY . BEFHE(HIRI 5 — stiffness = 10#E

Z I HBDIL, spastic ICHRS AL Paretic myopathy
e Spastic dystonia ZEFICKEZ D
» Spastic cocontraction #EEIci2z %
» Spastic-sensitive paresis antagonist stretchiZ & 2 E#HE

HFEF D TELVEEDE D EEEEFIR
» Nociceptive (FRA) spasms T =F/E#h

RIE#EZE) IZVT L

Spasticity LN D 1EEE)fEZE I G0 5V L

20
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Sustained involuntary muscle activity v —

f:;::‘i’:;{_::’n:i;‘i“"’l"“"“’ feston; Forman CR Svane C, Kruuse C, Gracies JM, Nielsen JB, Lorentzen J.
- Changes in supraspinal drive? Sustained involuntary muscle activity in cerebral palsy and stroke:

- Changes in motoneuronal properties?

same symptom, diverse mechanisms. Brain Commun 2019; 1: fcz037.

Spasticity
- Increased spinal stretch reflex activity

Abnormal pattern of
posture and/or movement
due to muscle overactivity

Lesions in central
nervous \} stem

Spastic co-contraction
- Abnormal pattern of supraspinal
descending drive

A Flexed elbow 90 degree position Extended elbow

oy i e

Spasms
- Increased cutaneous and nociceptive
spinal reflex activity

Cerebral palsy EMG

Subject 4 (CP)
w

»
ks

Stroke EMG

Subject 10 (CP)
w
g 8

100

Subject 24 (stroke)
Y

Biceps brachii

T

-100

ERIFEFIZ] 9 3 tonic stretch reflex TLE I+ 777 L 7

=
et

N — X 2]

® Upper motor neuron [ZIBIE7A LY «3iSEEA SHEERICS L IEAAR— F7—22—EOFEELTWS

° ﬁfﬁﬁ%b: RELIAEETIEEGE D217 TH Y. spasticiclF bRV, AR+ a T spasticityn™ 2 Z % DT, spasticityf{EniERE
[F¥E—TlEmn
O EIEFHICH T B2 ENMEEAFEEICH T 2O EAE S > TERSOHEILES), spasticityz EFRT 2 Did(Lance). e LEHERE
£3) F'cﬁxt_’C »5
+ Stretch reflex& tonic & phasicz 9 f. Z DETE T, EEBFEDERZRERINTLEHA, ChIFEHELOLTETHD
« Tonic stretch reflexx 2% 1C1d, BHEILRETH Y . BHEEOEMEICEEN AW EHARETH D, LH L, HEBBE,FHNIE, T DOEEIC
RET 200 —HHITH D
O HARERED H & T, T NTDFFDtonic stretch reflex A REICTTET 2 6 D TIEARL, BRIIHEHL. HFEEHIBREIND, TR
ZEEHH. LRIZEHL BB L K5, HEARREICLVEEOHHOZIERENERINEEXS
o TERJER - EEEH L. tonic stretch reflexDITEEN 2 LWBIEE) T3 5 (B2 13, spastic dystonia, spastic cocontraction)
o Bg-JB-5E-H - OB LR
JEE@EB LD Y TS5 (FLRERS)
® Brunnstrom#*FEEENIBBIN TV 2D, HEEEHGIRIEH Y (FTRICOVWTII/NETHE) . BMAEH A7 LLHIRITTE
N GEFRHOBINENE | TIREBTE L)
o B diplegia LR TlE. BRETTEN AL TH, DEEHHIRIEH Y (Yokochi)
® SERERRAIC L V| %E@%ﬁ@%ﬂ%lib‘i@ L. BEHIEREICEY 5 2, ZUTWRIERETH 2, TOEDHFHIZZDOH
IEMEIC—HT 20N RAEH, ERLH Y
« Spastic dystoniald ZNICH =21, REREIEARWI EAZ L (dystonialllzZ <h7aLy)

o HEIEIFENAENWT EAZ W, HINFEE D
« Spastic cocontractionh ZNIZH 7= 2 A, /INETIFHFE Rwrithing DBERR A A & 72 %
& HE AN stiffness& 7% spasticmyopathy — stretch reflexikg & 4 %
s BHOBRICL->TELRS - #EITHETHD - HEBRFELNTHRIS (ZOLEEHFENEITRLD)



TER=EEdH - FHEDKRS - BB E

flexor spasms - triple flexion

F K KBRDONEFETH %, FILOZHDI DIFUTOLS ICHRIND
Oﬁfﬁiﬁﬁﬁ%{‘t:x‘)\ E®RICTRERBZHLREEKT 5, Z0%k. TRESSFBIRE Y, BIEEEE
%

s BMERFETIHELS, BREIHBETIIELRZZS
o HUVHE - BIEAIEREIRH 2137 CEEIhnLALD)

° :ﬂ(:%myopathy gk V) 5 % paretic myopathy
v BRI AIC & KMEH D @wrEoTaE)ERIEL. BHREB Y 7 -7 0RO TRERETE
*vb7—7b%mﬂéﬂ RETD
SABGEE v b7 — 0 BEIRENKEC &, RBIOFI SN W B WES Ry b7 — 7 (BIXZZHTRIO
REREETE)ARIEBL, BRETS
> ZDxy M7= 3FERNEEHEEERED S bREHBEEZRTLOTH S
EE R T = DKEBEITIE, GBI ST L0
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IR OB RRIFUT OESTH 5

[E%]

o RERICHOND BEINEYT 2 ERNTED

o SEEEREOEEE FIEBABA-HO T, BHEHOLERT D)

o B OKLEM

> A IR - ILIREAREA O Writhing TlZ, #HUEAH Y. BEHLTLS

(%]

1. BrofhsEME A stiffnessICERT 5 BhEE T A 2L, BEMNICHEET

*RRAMBIEEDHABZE TlE, REBEZRD O IETME X T 2 ETHEREE (myopathy) TH %
*muscle overactlwty@EE S EEEZITD

2. AMRBEZEICERT S muscle overactivity —EREIGE —HINE *ERIDG DAL
*EEAH&TE%@%&WE%%%’G& EHEBE, BEHHIEHIRI 2 TCOEHRTOAHERELDIENTED
*RRAMNIEEOHARIRE Cld, TRAERE  EREMEZOBRHINGEE 25 (ZOfIER)
* ZL4h B EA T lZwrithingDiRFES & V)

3. stretch reflexdZER
« phasic stretch reflex (= Z&RMER ST DFTE  *muscle overactivityA B > THIEHE NS
« tonic stretch reflex DI (catch) EH->TH, 7L TWIZIBETEE

*muscle overactivity & By D 2L (paretic myopathy) i~ & V) BBikE
2. & 3LHVFI X N /=B REAEE) 7 v T — 2 DREE
4, XEMERMEEBNREE ISR T B EITIE muscle overactivity
BEF T =D EEEE LR L, BTy P T RETS
*E AR ZE D SR ERIR Z T b N B triple flexionld 2 LIC K 7= 5
TR TREREDR - BHEROmMENSH Y., ZOXHIFIERHA
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N Ny == =l ey BN e
FERAMEESREEEEORE L

FEMMIEESEETH. HAMNEEDspastic myopathy (by Gracies) ® & 5 AETHEBEILIZERZ 5, =72 L. HlaFEELT
HY, BAEIERRIRBFA LD

FEDEEOHENIIBREHOBHICL > TELD

*BRZE DI FFEEOEWNCL Y, BHELCOEEE - ETEIIRRD
FOEHREEENEE TH. muscle overactivity 322 5, Z 2 TlE. writhingB HINHE - B A4E &) (muscle overactivityZ D D TH
)R ERICRI D DT, Z DEEIEwrithingDZERE ZNICHET 2 HDEHZ D,

FIERMIEEENEE Ostretch reflex AR I, writhingB HUNHE - EEEE % EREICR I 5 DT, KABEE LR L <. phasic
stretch reflexid EATH % A, tonic stretch reflexd i ) BRMIEZ L WL

BRASERERIRZE TH b 5 D BEEENHIBR X, muscle overactivity DHEDETHOND LD TH DA, HAEBEERE L TRMEINT
W5, DEOEBIEE S 1L H DIRE Dmuscle overactivity (IEBET 2 ShTWb, REHMNMEESHEECL I NE2BETILDET S,
nH. HDHIRELILEDmuscle overactivity (I EEEBREN Y RX 7 L D B,

FEMMARRIRZ BRI D muscle overactivityld, writhingZhBB) D&% £ 7= (I REHE TSN &L R 2 BHEEHNDH 5 DT, TiH
ENMBER LR EEFRESHRL, 7m0 T, THREHDEEER S,

FOERA DA BRI EENFEE (St R T muscle overactivity Tld, REER - RIFMEE - BEENERL S %, ZD@EI2IC
|&. paretic myopathyt 859 %

- ZOXHDHRKIEE TAHA

HEROESB T RBBIERES L, COSHOREETHD

H}E;ﬂjﬂ%@iﬁmi\ BEMERORERMEESEEETET, REMRISERLIRMEREIHILOEET (RBIZOHEN
ZWh

;Hg{;f)ﬁﬁi%ﬂﬁﬁti\ BRI TORNBRITATEAL (RAEMICH D) | TERTORIGEIIBHRITH LI AOND HDE
=]

FUERIEEE 2, BB TAIHITOND ETICE 7L DEHET
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