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TEE. BE (red muscle) 3} 2l
muscle )
A alel 7)ol = e EiRe] S

300yl Al e ol B Ad e

=% (fiber type) o] 8l L‘P
A (red fiber) 9} &

A4 (white fiber) W He|ol

o} Bt ezl A5 (red), 71
I —2 4 (white), ¥

Al 7he & smgafledl Bz 4

A-=d 3 FA R (white muscle fiber) &= wh2

tch) k28 e 241 4
(twitch) Wh-&& el o]&L
e, obel wmHEE AHEaly
sl wlas) wmsl Ehel,

3ol A oF 2l Zio] # akd
& ELslar,

AR

1.

g
Q.
L

4 (red muscle fiber) &

& W o] 2% (dark meat)
4ol -%(light meat)
_3}_ %] :,'L/H '%7]” ;; e ‘ﬁ
- (twi-

% (one joint muscle)

= v (tonmic, slow) k& o] 4}9] &=

2 & A% (red muscle fiber) 21 -4 % (white muscle fiber)
olalell A2l LK% A Al o 7hA v} (soleus) 21 ¥ ( gastrocnemius)
g ] () tonic 42 static reaction dwnamic, phasic reaction
58 w# 24l (myoglobin) FH-ghet # e}
5 4 (enzyme) Ak8} 4 4 (oxidative enzyme) w-¥sl F 4 (glycolytic enzyme)
QA o LLIb S A | =

3
sl % (twitch)
4 (joint) Ewjed A

=) 4z ) gulg

e} o T o
Alpha mn
S-R
A=

e 4
oA
zbe} (small)
=

SEEIEETE]

wil 2 c} (fast)

E3hEkc), T e S,
Ak seoA
I (large )
4 o
o} (slow fatigue) k] sl 28l A o) (fast fatigue)

4 (two joint muscle)-& =}=Foll ul b5}

i (phasic, fast dynamic) o]¢},

Abgke] % e a3 LA

Al ol

AL, wlEe],

A4 (red @ white

ukeF b (muscle spindle) 2] uh-go] 989 439
Adoglzlel TR A Sk ol 2 TRl £33 (facil.
ftatory) ol A o® & < Arl.  Ia phasic nerve fiber =

2 744l (to its own) £ 5o
(facilitatory) =H-&

2] 2l o) o),

SR R Y

o] = Fx A

9] phasic motor

o
upitoll a} 2@ slm 2, wew FAY (Quick, Rapld) =
2 5 deodd. laAZ4dRE AddE gy
of sledl A¥Tele T2 oA (inhibitory) 2 28 3)o

ol% A3x w4 (reciprocal innervation) o}zl Ew

fiber) 7} 4o glojAl & 8L 5 Aol AAldl AbA o
BoghobA] o4kl EAHE spAlvhtm B gk,

(of] : %7 F2 (tibialis antcrlor)% Aol wlzbsla
%2 ¢] (phasic, dynamic) =-%ols A Zo] & 8 (de-
ep lying) #& A8 (red component) E 3l gfst
i glvbl)

PP oAb e e el e kol AP (o
nic @ phasic) B3a zhgol adkel slEHolw A4
AA el Tk (HesolAlw) & shrl s Ale A ot 35

714} (stable base) 9el
upplad] ERx}E] §Alol = ap-go

%49

E ¥ (tonic) T34 F8l oAdA Au
T JEE fEskR AEAH e

Fel Aly) ot 'i'ﬂ]lr: qk-g-e] =l zh

Wl 2} (tonic activity)el %3-& 5

k=
ol 1A Al ey

©] phasic motor unit & 7}& +EA

s}
motor neuron) A}o]ell 3=

7 A!_J_)

FAro] viebvek &
| ulzk (phasic) & $% ic}

(stable base)

] 54 (functional activity)%
4t %2} (phasic acthty)

gkt

&l "“1 ¥ (nuclear bag intrafusal muscle fiber)

I (Ia) 3} &2 (extrafusal muscle fiber)

A% (alpha

Al 2 (junction) 7} Sil“f} (27

7l & ke, =

receptor 7} 4] & =] v

olA 28 (inhibitory )& e},

ES.

fiber) 0l MO LRI A1A
(oale) &z

oo AR
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F2 A ol 7 3 (antagonist) ol =

27| (Ia recepior)
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ol &= Biceps <t5 el 2l 1a phasic
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Ia Phasic Receptor Ia tonic Receptor
" n- whE o whZ ub-2- (Quick Stimuli, Quick Al&x el A <43 -3 (Continuous stim.
response) uli, continuos response)
= x = Z2 A (facilitatory) Zx21# (facilitatory)
bl 3 = ol Al A (inhibitory) o A & (inhibitory)
vibration ¥ m 7t (sensitive) u 7} (sensitive)
¢ Grapital &) 5twl tendon &3¢l 4l vibration °] Bes9-g w o¢ e Ao wEd,
2 Jedse, w=hebAd AT o g A e az 7 (threshold ) 7} ¢zt =24 (slightly higher), olf+& ¢}
A A A r:?}cbf{—%ﬂ (Ia tonic receptor) & &% Hrle 727 o4 52 (multisynaptic pathway) & 53] g5
1

B sl 2 9-Set.

a9, 2xp AFEeD

2 5 AAw =t & Erkxl T2 (flow spray) & TUF
o] M4 (nuclear chain fiber)ol & = ch& 274
74 &7 elel .

2 gune HAE F5Y g 43 (contractile ele.
ment) 7b4 W —32 2o s B 9% & =59 equatorial reg-
jonoll A £&32-glel 47 ol AelFm det (2”2
Zz)

ghal 22 A3 74 Tk (11 ending)® 42 F2 (flower
spray) & 221 e olfv WeldE TAFHAA 5
B g w3 9y e Folek. 234A
ate} o #g @ 4 44§ (nuclear chain fiber) ol Ajuk A
A

4 +38 ¢

B8 A A«d2d -EZ (monosynaptic pathway)el #l&]
7] dk2}ub-2 (slow reflex response) - ®¥.qlch,

A4 A £ (multisynaptic pathway) & A3
(impulse) o] c}24 A 4 (multiple synapse) & Fo} 4
=%l Meto] Xleixlm e 2 AA17A el (I receptor) . &
28 253 (impulse) o] A= x| <5l db4} (delayed re-
fex) & ZA R, M9 g3} laxet 42k Fou &%
o] Aojw3ts} A-&wl = wlAlE (discharge rate) & o -
rejeh, k%ol AeH AR Al dE Aol
o JaolAle A4 F ul-$ = A (discharge) slcf. 1@
II ending o} 2§ 2 P8 (fire) H7] a4 =% 3
ol Al (maximum stretch) Aefel ook e},

23 A4t (1 ending) 5% 5% (flexor mu-

scle) ol &2 H o) m 4 4 (extensor muscle)ol o Al
olct,
o) Biceps =249 I ending ; Biceps ¥ &3 (facili-

sheb. 2AAl Aww (D& 1RAAR (Ta) 3otk 93 tatory), triceps + &7 (inbibitory)
2w =
e S5 o He Ia phasic Ia tonic 14
2w Phasic tonic mainfained
ahe.o o o = A= A . . . . o s
_;t é astrzgghaiég e 2 Quick, rapid mainfained mainfained
tm
Velocity & 3ol o) gk wb-§-| sensitive insensitive insensitive

N [ R U I A8 Sl = EA, k| L 2kl FHele &x21,4 | flexor TEEHE 4 ex
24 & AL T ATV Jags ou o 2ol = oA tensor =801 g o A
impulse A =3 monosynaptic monosynaptic multisynaptic
length (A =1) & W3 less sensitive less sensitive Sensitive
kpee 2 uvadriceps muscle o] &= m in-
o] 1) knee & Qq Mpo _Scl I ):lo uscle spin extensors flexors
ch 7t &+ S FX O F AA = .
dle o] stretch + g;jf/% a‘i [$7) Ax © = Ia phasic _ o
o I < T B 2 % 3|
zg2e . O R Ia tonic - +
extensors flexors i - +
1a phasic -+ - _ . B
. 12 10. Co-contraction0] Z5H0]
Ia tonic + - . N
I . Co-contraction (54 %) ¢ Iavt [ neuron & 5%

o] 2) muscle spinde o] Hamstring o Sl 7-%,
2L dAHE 2524 0, 02 AEdad

LR

flexor - muscle ¢} 1} extensor muscle & 3 % o A ol3
A7} A}, extensor muscle 2 #8474 flexor muscle
5} extensor muscle ¢3H8] &3 4 A4 & ZAldtd,

@ Basmajian “agonist (prime mover) 2l antagonist



2 T4l $502 Agonist ¢l FAlB AFE 7hAEH(

ble motion) o[ gl * o} nj FlAd o] Azl

2.
e %

Ay e
_SL

3 el Folel, 3LE co- contraction o] 2 o A
ofl 4] A8 7F5] So] sibA o] static §F Abef ol sleloF 3}

} 3. Agonist 2} Antagonist 7} £4]dl &35l 9
gl %29 $Al 2 qgh, 7HA "¢ 5 (visible motion)
ol A4 4 ek AHolrl,

agonist {prime mover) 7} $5357] A= AF A
2] elelol 2|3 antagonist 7} Wtz 4] 2248 o] (relax-
ed) Arefell o] ok el Ad (concept)el 9] wE =
Aol 2o gtet,

2o e g 4el e =ta Galenol oa Fax
7Md & Duchenne o] 1866 14 %Als] o2 A
o AA] A A o] ket

® Duchenne & <17+9] 14 3} motion & W § #a3
A9 Aolmz 4% AL (reciprocal activity)¢] coord-
inated movement (FA%2)E Pslrlol Hgrz] 531 o)
Eolv Aeg 24% 51y g AE “harmony of the
antagonists , % 2829 z3}z2hgo] dg sl Tt
e,

co-contraction ol 13k ubt} o] B @ AL Auig of
oFslcl.  ol® o]-F-& co-contraction o] =] &-%x}el Ank
A7l m syl Sk B o] B A Y E AuldAnt 4
Ziela g gk},

+ s 53 (skilled activity) oAl =l 4)7]
eb3 welm, oh2 A xbe B%2 (gross activity)ol 4 4
et ghel,

® Patton 3} Morbenson & co—cdntractionél 7bg A
% quality ol o4 EMG 49 71 %2 483t o] 7|
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Patton o] 7|44 vl £2]4% (co-contraction) ¢}
Ae] k% (flexors o} extensors) ol A 9] Fabalel 47
T ek Aolel, F la9) 1 nerve fiberd g%
zh8-5}e co-contraction 9 7] 2 & (Basis) AT

Aoleh, 28 AT Ssled BAFEF FEo wix (de

o

Patton 9] w36l 9 g}w co-contraction ©] 23} (load)
Axel wal F7452 w522 7 wl4 (precision)sh=
Al glow Suial (skilled) ol v Al Ababell A4 AApa S
2] co-contractiond £ »|4 ¥k, wlelA co-contra-
ction & skill ®.eli= o) £33 (primitive) o]  E& o]«
skill & ol3]7] 915 2719 W ee] ALl szAq
How g8 7 ZAolel,

@ O’ connel 3} Gardner ol ¢ s}rﬁ A 28 7l (skill)
€ S 2 uuAgd 4 '}L"‘é Tl w-e co-contrac
tion o] JeElUAV B s oﬂroﬂ Aol wel FaA 4
Zo] Zaxckn sk k. b 283 primitive) o), &
T &79 7h4 vhedt weE s Aaxa®E2 (recie
procal movement) 9l flexion to exetension to flexion
5oli, co-contraction & 3% FZE9 EAHEELS 3
gt S2tolm & 4 g x| (Reciprocal Innervation) o A
Bebg obutel Qo] Fo A SHole v ES52 (ski
lled ) & o3l7 98l Waste. a9 27 9 sy
4% 98 co-contraction & “olwl uiko mu Lxe
4% < 9l k% s)ul (stable base)& A E 37|
A% AAFY 25 Aol FHL 2 Au 72 Y
# F gk, (extensor ol 2% Ia ¢} 11 endings & =&
41714 co-contraction & - 4 ).

oleldt o2 AslE mwd A4bale Susg Se A
4 9 7 E (Basis)o] 5& Ao
€ A 4+ 9,

73# Aol (spastic disorder) 8] A& 72 #@zEL
T2 3% FFE2ZF (hyperactive flexor muscle
group) o] vel}d o 7= extensor muscle group <
A =el s,

chE w2 #dste o] RS A A 7 pattern
]

£ co-contraction

® Stockmeyer = skilled activity & z¢»] el =
A el g 4 (58 proximal joint)o] g w  scm

2 o]} 3l akA A (stability) 2 co - contraction o 93l

gree and incidence) &= 3452k nol 4B 2ol 4 =]
ol & 4 Slcke Aolrl,

T2l stretch & 71812 o) joint o] flexor ol U=
Foll & 25 &4 (+) =Hglos BE extensor side ol
A (~)=lglalch, 22lu) extensorel & &3 o o
2% 99 =d Pattonel 43 a2 2= extensor ol
2zpAl A%l (1 endings) ol co ~contraction &
gt 71 7% (Basis) 7} B-& ¢n|sta i},
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J.% co-contraction & flexor muscle group & %8
Ax dold = gieh. AT (extensor muscle)’% A=A
3t #F-¢&- (activation) o] g 2] b o] &X A 2w

%% “agasin
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1. (Basmajian, J.V, Muscles Alive, 2nd Ed., Wi
Hliams and Wilkins Co, 1967, p. 127).

2. (Duchenne, G : B., physiology of motion, transi-
ated by E. B. Kaplan, J. B. Lippincott, Philade-
Iphia, 1949, p. 551~ 553).

3. (Patton, N, J. and Mortenson, Offo, “An Elect-
romyographic study of Reciprocal active of musc-
les,” The Anatomical Record, p. 255~ 268, 1971.

4, Oconmnell, A L. and Gardner, E. B., “Ingredien-
ts of coordinate movement,” American Journal

of physical medicine 46 : 334 -361, 1967.



1) Contracture of the hip joint
2) Frozen shoulder
4) All of the above
1, —4) 2. —3)
5. —3) 6. —2)

-® ®

1. Bone absorbs more ultrasound energy than soft

5. Stockmeyer, Shirley A. “An Interpretation of
the approach of rood to the treatment of neurom- 3) Disc syndrome

5) Nomne of the above

3. —1) 4, —3)

7. —4)

usclar dysfunction,” American Journal of physic-
al medicine, 46 : 900-956, 1967) .

1. Which of the following tissues absorbs the most

. 2 .
ulfrasonic energy ? tissue

1) Skin 2) Subcutaneous tissue
3) Muscle 4) Bone Table Ultrasound attenuation in pig tissue
. . Attenuation Standard
5) Ligament Tissue in DB./CM. deviation
2. Which of the following has the greatest depth of Whole bone 8.4 + 1.2
penetration ? Skeletal muscle 0.8 + 0.1
1) Hot packs 2 ) Infrared Subcutaneous fat 1.8 + 0,1

3) Ulirasound 4) Miorowave
5) Shortwave
3. In the presence of surgical metallic inplants, wh-
ich of the following forms of diathermy is best
utilized safely ?
1) Ultrasound
3) Shortwave
5) None of the above
4. Ultrasonic therapy is contraindicated in all of the
following except :

2 ) Microwave
4) All of the above

1) Eye disease
2) Tibial ulcer (due to arteriosclerosis obliterans)
3) Shoulder-hand syndrome
4) Malignancy
5) Hemorrhagic diatheses
5. The phenomenon called gaseous cavitation may
ocenr as a result of the application of :
1) Shortwave diathermy
2) Microwave diathermy
3) Ultrasound
4 ) Ultraviolet radiation
5) Infrared radiation
6. Ulfrasonic effect is primarily due to :
1) Slowing of the rate of diffusion of ions across
the biclogic membranes
2) Elevation of temperature from absortion of ene-
rgy
3) Alteration in conduction velocity in the periphe-
ral nerve
4) Change in the permeability of the membrane po-
tential
5) Gaseous cavitation
7. Microwave diathermy is the best modality to use
in :

2. The depth of penetration of the ultrasound ene-
rgy in the musculature is very satisfactory.
One-half of the intensity at the muscle is still
avajlable at a depth of 3cm., indicating that ul-
trasound is an effective deep heating agent, prob-
ably better than either shortwave or microwave

diathermy.

3. Clinical study was designed to evaluate statistica-
lly the efficiency of ultrasound treatment of con-
tractures associated with internal fixation of hip
fractures,

Patients who had sustained hip fractures which
were fixed internally with Richard’s screws were
treated with ultrasound.

Contraindications of ultrasound therapy
Hemorrhagic diatheses, Malignancy, vascular in-
sufficiency, eye, brain, heart, reproductive orga-
ns, all general contraindications of heating Indi-
cations to ultrasound

Joint contracture & stiffness, Muscular contract-
ure, Various pain and spasm,

Calcific bursitis & tendinitis of the shoulder

Pain and painful phantom limb, Reflex dystrop-
hy-Sudeck’s atrophy and causalgia, shoulder-
hand syndrome '
Rheumatoid spondylitis and rheumatoid arthritis,
degenerative arthritis Plantar wart, Cervical &
lumbar strain, Neuromata, Herpes Zoster , Neu-
ralgia, Chronic skin ulcer and decubital ulcer,

varicose ulcer Myofascial pain syndrome etc.

5, Powerful mechanical forces can create secondary

reactions in the tissues. — gHo| AE
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Since dissolved gases are always present in biolog-
gic media, the phenomenon called gaseous cavita.
tion may occur. Gas- filled cavities may be produ-
ced in the fluid medium during the phase of raref-
action in the ultrasound waves. During the comp-
ression phase, these cavities may collapse, creating
a high energy concentration in the form of conce-
ntration. Cavitation in tissues occurs in animals
with excessive dosage, as a destructive effect ,
This does not occur with dosage used clinically .
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The physiologic reactions to ultrasound indicates
that those reactions of potential therapeutic signi-
ficance are due primarily to the temperature eleva-

tion resulting from absorption of ultrasound energy.

Degenerative joint disease, Rheumatoid arthritis,
Calcific bursitis, Tendinitis, Periarthritis, Joint

contracture, H. N. P, Sprain, Keratitis, Superfici-
al inflammat ory diseases such as furuncle and axill-

ary sweat gland abscesses and tenosynovitis etc,

Presented by J, H. Liegh
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