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Abstract

Comparison of Effects for Application of Proprioceptive
Neuromuscular Facilitation Technique and
Static Stretching on the Calf Muscle

Kim Won-ho, B.H.Sc., R.P.T.
Park Yong-tack, B.H.Sc., R.P.T.

Hwang Sung-yon, B.H.Sc., R.P.T.
Dept. of Rehabilitation, College of health Science, Yonsei University

Kwon Hyuk-cheol, M.P.H., R.P.T., O.T.R.
Dept. of Physical Therapy, College of Rehabilitation Science, Taegu University

The purpose of this study was to compare the effects of one proprioceptive
neuromuscular facilitation technique and static stretching on calf muscle tightness.
The subjects consist of 9 hemiplegics, and 9 quadriplegics. The eighteen subjects
were randomly divided into 3 groups: prorioceptive neuromuscular facilitation(6
persons), static stretching(6 persons) and control(6 persons). Contract relax antagonist
contract and static stretching techniques were applied continuously for twenty
minutes each. Of the many proprioceptive neuromuscular facilitation techniques, only
the contract relax antagonist contract technique was applied. The static stretching
technique was applied with the subject placed in standing on a seventy degree
inclined tiit table for twenty minutes. A wedge was placed under the feet to obtain
maximum dorsiflexion. Wedge thickness varied with each subject. Results revealed:
(1) a significant difference between the experimental and the control groups(p<0.05).
(2) a significant difference between contract relax antagonist contract and static
stretching groups(p<0.05). (3) At day five, the final increments were: contract relax
antagonist contract 11.9%£1.9°, static stretching 7.712.3°(mean £ standard deviation).

Key Words : Muscle tightness; Contract relax antagornist contract; Static stretching.
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I. MB
duty o2 A5 (stretching exercise)&
Helgd oz gopbd A= (soft tissue)T
ZE8E ZA &4 #AHMEHY(range of
motion)E& 7712 3199 X583 74
(therapeutic maneuver)S @& (Kisnerst

a2 aste dEbEWNAY 37t
Zole 7%, #d F9 29

Colby, 1990).
o WA 2%

ZA ol Zo] F7F f9A4 VN £ A 2
S% @3 To2 4y 4. J’S”ﬁioi 2l
FEEol ®Wol 242e 7|He 844 A%
(ballistic  stretching), A3  AlA(static

stretching), 283 2HFFE4 AZEIS F3
H (proprioceptive neuromuscular facilitation)
& o] &3l+ 7S] UvHEtnyre®t Abraham,
1986). &2 A QA AFe vlaLe A
#ALEHS Sk E Aol gtk ®m
H A th(Etnyre®t Abraham, 1986). A3 A#@ 2
ol o&o 4 VI B YA HIE
frAE L FAY A 8ANE PRI o4
AEE g} o o Rate 4F9 3§, & 54
ojuf A g Al o AL vk nH{FFEH A
BEE FX AG 7IgolA Bo] 2dAe T}
] 7198 4%-o] ¢ (contract-relax), FZ-o|¢
-2 4% (contract-relax-antagonist contract)
Ka

©2 Kabat o|2(1950)] =A% gtk 4
-ol¢k ZKle dAle dAgHoz ZH 4 }%
A F, FHY AFE A7 RAAHA A
A ARe AAET FE-olgH FAG £&
-olg-AYE F5E w A AFAY A
& FEAAGE FdA FHF-olgd vud
}(Etnyre¢} Abraham, 1986).
3

a{E EE5o g —5’:%34 —’F%’i‘]
A (passive stretching) E3}2 v|72g AT
ANE F&5& A4 HH= 54 J&"é 14
T Y% zel7 gz i (Medeiros %,
1977). A3 AFAH FF-o)¢ a3 Wi H|
AE FEIAY FF-ojge] HA AFxY
FHAoldn Bt HAH NG ai{FEA

E;‘_q Al

MRS FAYP] HAME FH-olg-Z
g2 gFo] AA A% 7iHolyd FF-ol¢
1M v estAY o a3Holgtn LdEn gl
o AH A 7Y ARFEH APES F
A 7gRg adRFelgln dAE ey
(Etnyre®} Abraham, 1986). -f48&4 A4

& 202

antagonist contract, TA-o]¢-ZA3F
48 A%

A~-ol¥; hold-relax, 2% F&;
X =
=

hold-relax-antagonist contract)®}

9 ERE =YY I WAL (Hoffmann

reflex)?] Z7)E v2d 2 uw 2o Sz

T THRY
ng-o|$-AF25F) BH AgH %ol
¢ 2o 2¥& $£3E& yEhd A Condon#

Hutton, 1987; Etnyre®t Abraham, 1985). ©)ej 3t
AP e §F A A (motoneuron)?] A4 37 d
dojitr Z&o] 59 Fo M Aty
= o] wolx7] wFo 289 Zol7t ¢ B
ojd 4 UtkE w7t @

T3 7FAu] Z(soleus muscle)ol gk Al#}
adeE #ACEEY S8 93 A vHe
= 2

2 33 A3RYg 15544 AAZS £
o] tl& EHAHogL T olx 43 WAF
& A 3Hreciprocal activation)”t #FE7tE¥ Y
o] Fxlo 7t aFf Aol Ao A Fr}
(Etnyre®} Abraham, 1986).

a8y g o= Z
A7sHS Fhdd BXE FAL A4S, v
A TS (single-joint muscle)ol WE EHQ
A% e A AFoz AAHY dv
(Condon® Hutton, 1987). 23ln 23 &§
(two-joint muscle)®] 2%+ AX NFn 1
Frdd AASF FIY 9 {7 Ao)z}
fltk ko (Moore®F Hutton, 1980).

ol #AMNFHAE FTUHAAGn Tl
oozt ) MEZY YA FES g P
g A A= ]I (Etnyresd Abraham, 1986).

ol e AAE Atddl gAY E Ay
H] & Zof ﬁ%}*é(tightness)] A Fatol] o

ra

jond
&=

AN

& 38 AW DH5E4 AF2S VNS
g0 BAFUAY 21 5RE B3
3, 7 E&del OE Y ARH L4FEA
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AL BAE ARLE T AR A%
& AgRe o, BAAEYN 3
of FA9 23 WzE Aelol: fo)g
7t e,

o #AE dBeE N A% 25
445 W, #AEYS B0 YolA o
$ kel E Aol @ Aol7h ok

$AAAY A 49
g we 84 3, 2
34 ARE

[o B U

2ARA &%

7} o Hor n9FEA%
6719 oladE I w B 3144 0]
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U d7A7E AAse yWeEe ossn d
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2. 809 A
7 #uae %8 A W33 Fx
(paasively maximal ankle dorsiflexion angle):

AATE FAYY 7AEE Yolud B7
g F1 Uv. gea 2 AT sMEe ge
3 24,

A7 Sado] APAd o5 FEF
o2 A3 wFFFo] dold | A7 UHAA
7} B2 (gastrocnemius muscle)o] 7] A3t=
ol E 9 E(popliteal fossa)lld Hx=E 3A
AAY BFo] I e ZxE T3t

Y. 2708 (muscle tightness): HArA A
AR SHA L HAFGHOE FotqA #
A7t ol Azo] U FH

. A7) A (electrical stimulation): &89l
A7)H AFL Bje] 245E FEsteE 4y

2}, THE vlo] @ v]o] =W (EMG-biofeedback):

SHEUEY *33]?—5-}7—‘1 HeEoly B4y %
2 =2 ¢ U MSES 2% o W A
"bhi’_%*’ ﬁ]"é’é"ﬂ%% SAlol A TtEARE

Nzysk Hzbel Nz e Jehg FE 74

ul. A& AM(spasticity): AHE Z2%E& +%
& 23 (passive strech)€& A
&% (muscle tone)s F712
+ 7= (sensitivity)?t 719 ’S*EH

vt &% % (motor point):
TEE AT G AL A{F FERE %%‘ s
o] ¥hgo] T Bgug & veuE AH.

AL B3 (affected side): FHHoNM F%F 3
Hd w32 Zdxrt 843 Asty A,

oh. 54 A F I/ F3HEY FFF
H MFEF 429 AAE 84 4= 5
d AFH F LA Gk Aol Aolztk

3. YAHET 2 Hohiy

2 didMdEeE S3HY 54 Ad wiH
23 42 g &A%Y At ARG =7(LCD
goniometer)"& At&stgit. zElm FeoF =
F& R E dolry] il THE uleley
ol=w?g Agatqch w8, 22 A (spasticity)
Z2g 8t A7NAF708 AL

By e e 2o

1) model:01130 LCD goniometer, LAFEYETTE INSTRUMENTA} | 2}
2) modelMYOMED 432, ENLAF NONIUSA A}
3) model:SYSSTIM MEZ207, METTLER ELECTRONICSAF A2}
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Zbo w5 d Ad EEE 4x 33 Y
DEAE Y Fuz & AAE A
o},
285 Ade] 1ddn sd#dE 4H 23
NEZ FA AT

EA el dojue FHAAHA distd @&
o2 ZAE(tbia)g 1A A7 F OEFZ A
(forearrn)oi wulg HAE P F HAE

4 Ho WS =3¢ AFggoh
4)2‘144E714 % 9% BApw (lateral
malleolus)oll A ofeiZog 1 QX "ojd XA
Holm, 1A AH(stationary arm)s HE 7l

(fibular head)$t &5 BAME dZdste A4
of ¢ %%ty E3 FAA(moving arm)¥ 5
WA %2 Z(5th metatarsal bone)d 915 E9
(lateral border)dl] ¢ x| %o},

5X&HdH H8F 74zt 3 3 FAs P
#e Ay,

6)4 & A| 7+
At

NHL7|L A &%
U af5dd A%

NYEH FAHE g

A7 AFE AL,

3)2 A Eulo] @ 3 o] = ul o)
(tibialis anterior muscle)¥} H]E-Z(gastrocnemius
muscle)® 23 ¥ (muscle belly)dl Zz F
MY A ggo

4)rE—o| 78T ={contract-relax- antagonst
contract)& %-§ 3t}

hrEd dAd wEEF oA A

Age 5 23 A3

e g2 3R #5810 27 MY

G 93 14 $H 54 Apel

oz 59 o]t}
o8 23Y 3 9y

22

=2
Z(j"l LA =

=3

s @
ooAH A% 48
%

DAHER AL 3

2RNASE AT

PAHANA 70 & 7)&0olA HAo) Enpz
P AgdA AdFdidAY FEH Hg W
B4 A5 E 7 H7E fupehe] Wi

HAEHo T 20 T FE434.

DALFE FRE
2}, olae] F7HA 7Y g A8 FvtekA @
& 27 Uty dAE A oA 6 3
¥ 5 A7t FAHsAH.
oh, A RS HE HE

DY FETE AYs Ao sty 15 3¢
H&3Ad.

Q)A=HE-AE
point)°] ¢},

3)A T (lower frequency)2 Ha9 7HA 3
Z4%o] Ho|¥ ZE(intensity) 2 43,

oft

AREEY $%d(motor

o digtd HE ATl —;‘% el "Hyas
sty At €3E RE &9 AA
(Wilcoxon signed-rank test)g o] £3¥tha
=0.05). 1l 99 7 19 dist] aFAZH
-d82 H #3A(Kruscal-Wallis H test)-& ©]
439 32(0=0.05), 714 20 disted - EY
U A3 (Mann-Whitney U test)& o]-&3ath
(@=0.05).

m. 23}

L AT DR S

ATz 18 WE A7 14 H(77.8%),
A7t 4 B(222%)01U e, AREFE W
18 Aol A 67 A7bA Goh(EL).
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ATdidAe] 4d Hf d¥EE £X

29 - 9
o X 2

o] (X %
o ¥ %0 3 ) A0
16~20 1( 5.6) 1( 56) 2(11.1)
21~30 4(22.2) 1( 5.6) 5(27.8)
31~40 2(11.1) 0( 0.0) 2(11.1)
41~50 3(16.7) 1( 5.6) 4(22.2)
51~-60 4(22.2) 0 0.0 4(22.2)
61~70 0 0.0) 1( 5.6) 1( 5.6)
A 14(77.8) 4(22.2) 18(100.0)

E50] 3 HU67 %), & A4 HEZ olA;, Hrvrt 6 F(333
15 (833 %) %), AXFHHI 7 9 W (50 %)ol ATHE2).

E2. AFd4As Ag L 34 3

o9 ¢
R 2 3 (%)
A9 (%) RF 5] (%)
Yz 3(167) 0( 0.0) 3016.7)
A HEA 6(33.3) 9(50.0) 15(83.3)
Al 9(50.0) 9(50.0) 18(100.0)

%‘i‘ 7%

2} 729 453 Ay &2 gre 5 FIWUT 514 %E BFH AFL 427 %%
Mg WF 27 ] e BT ofYet z WET 59 BET A UHHEI).
o AA BEgdAe 1HFEE AB2S

@9
LHFERT EEN e
36+09 30%10 0.4%06
* AfEdA ARTEY ABTE FAYE (T TEFHA)

o FH FH NAAT
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77%22

4.8
Prob.
0.004
0.001

1.7£23

Prob.
0.505

o] 7k UM THESD).
0.0501 4 F2& 2o}z QI ATHES).

1A% 283 gzE Aleld)

R

A

il

kel
T

9]

o)

&
48.0
H &
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A F 3R
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1
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v.o&

L3 el Ay 2%

A Z-8E (stretching exercise) & #HAFH 9

A3 (soft tissue)EY 54 (mobility) 7}
A (flexibility) & FAAAFT7] W&o A
#H $%E s et #d FH99 A4
Z2ol gl ofE MUY RFF
(prolonged immobilization), F44 €AY
(restric mobility), AgZFHolW AH =53

A A% AAA 7] ¥ (congenital deformity)s
o] Atk AFEFY WHE AA FXE U
Hed, A4, %% A H(passive stretching)
olt}, o]y & ojgdtd HHEIZ Y & =
T A2 gobxl dXzAE Eee Aol
E4, 553 YA(active inhibition)’} d+=H,
ole 1AE TKE dAHY] Adtd #FAUL
2A3EFA HH Fo e Wldoit. 2"y
ARzAL AFANNEE 8 &%, Az B
o gt sojue et ¥ deg. ¢
oA de  AAl(lengthening
positiom)E & wWele 289 #F4 84
(contractile element)$! 4%

o ¢ TVt dole #Fadd. vy #
ol AHEZ AAZ g We FHAFEEY
F7t ZA4s 3 538, type 1 fiberd 71 #&
S (Gossman 5, 1982). SAFEAL Yol9
FEFE Fo] wd @ord deHAME o)zt
FE IAFEAY AAdel H:, dolst
TE 2AFEREY 7t Fadh 250
D AHE A AE RS 25 Y
F-(muscle belly)7} gojuir, Yol7l ojdFE
Z(tendon)e] Eo ¢t (Kisneret Colby, 1990).
554 4dol-71F% I (active length-tention
relationship)E o3 delg} FolA Fei2
AAAA Aol vmol M oA Aeje A4
el Aeet H VA S (peak tention)E B :
3 B o fod Aolrt gley, gl A
€ HuUlF=olA AA  BrHGossman

P

# 4 (sarcomere)

1}

52 2
il

y

J

Al
2 o
2

%, 1982).

LA WFE2 4EE SAHsE Wy
< 97tA7E A B dFodMdE A7
Agol 671 o] d4d AE FU FAolmz
TEH 2TFol ol FEHoz Ao
ZX v B9 AR (extensibility)E 29 A
g3 ol By dv. Wby S 2(axis),
A A (stationary arm) 28 ¥ & & X} (moving
arm)l tis]A FA SFTR2(sagittal frontal
transverse method) ¥4 71% &YW L FxX
ste] Al 331G HRuse®t Gerhardt, 1975). &
3, #5323 &3 A o (forefoot)o] =3}
A 2FHAAN FHde BAEHAY *A
S3tAl FAHRA FEF AP fuigdoz
ATzt EEX(hee)E LA AT
2748 dutg AAE AAe] A A(forearm)
o2 WA AHI WEFTo] HEE Y3
Ao 53 MEF3 AP FAHAAE o
Azuted FdQdez 39t

AAZ =7 (liquid crystal  display; LCD
goniometer)7} Yeldle H9+ 0 =94 310
T YA 340 Eoln, &xE UeEuE Zx9
+1 %o)t}(Lafeyette Instrument, 1985).

A7) A5 A58 2733 A (spasticity) & 7+
AL, T8H ¥5H 53 £F59 B9

F7HAE & o a3 olH AR EH
AHES AEEANE FE o o 3
1417 A= (subcutaneous nerve stimulation)
& HL3H AL MA3 2AFA Ax
stz 60 & WA 90 ®ol AFEhA 80 %A
=rt A48, AR LT F 2 AL AEE
A &3 tH(Walker, 1982)E Hitd] 9A3sle 2
ArdME @B/ EFHY S A 247
HE 2AAAE Hx237) A A7 AF A
58 156 £ N&HoE H &34,

2 d7dA A9 {84
ZAYL F5-o|¢-Z3Z FZ(contract-relax-
antagonist contraction)ol Rt ol & F%F A
5 2%, 534 5 10 23 a=ln 2
2 %5 27 AYEa FHE 40 27 A Y

. 28y ALdE B v 1 ol

>

J

=

AR5
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=7 #EH7 Wi AT ABE AT
ettt Judg e T3 3-43 FHEE AR
Hol Hdig Alte] wEn =YY =
g, Zrkutole o=l ojgate] AT
AL Bad 258 FF8n deAE #

X

2

3l A A Y o) 7] (biofeedback) A& Hl
A3 o}
Eodge Aoidas f9 AFFH #ol

T4 FFNH 71] &£ol 6 MY ol dd FApol
o} 2y B AT g o]efe v EZ
21732 (tightness)7t & ASe ol9d BHX
7)(brace or orthosis)4t A 15 th(cast)E& =&
A AL BE3U ARE @A Aojet
| (poliomyelitis) 22}, >4l v}u](cerebral palsy)
2, AHA 718 (congenital deformity) 5-°l
dth B dye 404 old ALE dATdY
of HAAFIA X3 Aol AT Fer},

o

2. A4 Al i3k 3%

F A A7 golgi tendon organ)y &
Z(tention)d] WZs ZFEHE AAA
NAE MG, F58 T35 %
of dA AsEHT FFH AFAAE
=0 259 Axg o] Y wo
27717 BAHsdn 25&
Kabatoﬂ 9|5t Fopx ZHe

J““’ﬂ/‘i ANHHEAR A
A AA A A 5HAY FFH

st} (Kisnerst Colby, 1990).
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2
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o
Y

il

L)
S
- 2 K
i)
rir
>
JH

¢ +%5417 (e motoneuron)
i
.ol AFe& ZHE(muscle
Adsiel Tol1 2% oSN
o AW Ao 53 AFdH= &
Azt wAshd, Ad F3A FFHAA U
£ #AstUE 2% @ Tanigawa, 1972).
A2 A (spasticity) & 7H FApell A #E7}
599 34E S04 $54 A%e 48
(Levine 5, 1954)3 3l o2 oz 4£%3

tlo f;

g (interneuron)2 %

L o % g L fo

2
gt
s
£

%‘3
|

spindle)

A
N

AFE ZWFE A 259 WAt
o] dojupz ojz: A FHAVMFHY F
ok £, =¥ FF5H AFL ¥
S FFo| WAL o) AL FAAOE ;
o] WhALH 73 (spasm)el doluA sl @
79 FXd W7t dtH(Tanigawa, 1972).
Rhep Aol SlojAM kel Fog gied
AFTEY ABSE FIAYl £F5H AF B

9 Azl AA BT B AR 3

it

TEH Aoy IiTsA Ad2E FUWY
€ A b VIPES FAH £ 2F
AU HeEsxdo 7158 o Agse
o] FvHTanigawa, 1972).

2 d7eE LHred A3es SAded
AH ARTE dzdH vuss dFed
olel thETo] £ FTYUE e EFTAAN
2 FEHAEAE 9A dotrgich wety

Fo4E a=0058 ¥€F<& (3 &4 AA
(Wilcoxon sighned-rank test)& ©]&3tath.
1 A patd 05062 H8H ¢ HE&EF 3¢
Arolel & ol ¥ Aok A

E dve AsHEE AR 5 ¥zt
Algat. ol HE3lge FHANTEY F
v Alelel #BAE detut) w2y m
T84 AAES AT A AT 7
AT A HEd A= AE83FE FoF

#F 0=0.052 T-FEY U ZHAMann-Whitney
U test)& ol&stud. o A, zt FolA 1
B A4 F9F Aot (o wE 10
B AgedA 4 7o FHEH e 83
T g Ao|7t denz HEgA Ztme
AT HE7HY 5de A= tEaga B
T gt getsd 4 gy Hed gxE
dAE ¥R YeESF Judn AdE B

A

HEF dEtEHs F4Fol dolsk A4
ol wel oA gE7LE Folry] 93ty
TAAGE A dold we HEF FE}
THH SEFL a=0.050A4 KT Aolzb QL
Ak 2y ATddAe] ddol dAA
TEHA Bob AeA AAQHAG. =,
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of thaXe doFrt GAY7] YEd) Az
Aol AF = At

€ 47N & o 38 ke F
o gl TAFFAZA E4& B2 81
Tzl A&H A AFE Addte
E&°] 83, ol=AAx IdF A S

A opE oo N ool er,
2 g Nk o
a2
s
N
off
21_11
)

]
o
als
ofp
o%
2
ot

%Z—H 2t el PdY 2NE5FU THFHF
A ol 6 /Y o) dE #x 18 W& o
AHTEA AASS X8 AH A
Hgato] SHAE \iﬂ%é}? 4EE &4
A3 g 2 28 490
NEBRAEY F£E3FH ZM &2 e
T8 AAIS FAYES HET LA
A3 F ZFbge] 119+19 = o3,
AFE HL&F FoAE 77222 & o]R
. 52%& e HEE A e dEzTe
L}%x}a t}wgz FHA AF EFE€ F
£3ew, A& 7IE AN P BENE
el 3RS 5 Y Ay & 2AHNEEY R
ol lolA o] Fre FH WEF Alolde #
o) E a=005904 F93 o)zt AUt

GRS dHez TR AF $FS F
£3ed, 28 VAT AL ¥ BT

HH Fe YoM o] FAY F AlelddE
FE a=0.05914 FE 2ozt AN

23AE gidez F74x A% $£5& F
2389, 5 4 A8 ¥ FHINEHY FA9
dojA o] Fe F aAlelole {FAFE a
=0.05¢1 A f-eg zol7} AT

e Az 2 o miFEH VPSR
2AEH Y AFEe Age VA Yo

AAL AV A28 FFEAL 1993;154-161.

A g BALESA Y. AEAL 1992,172-173.

Bohannon RW, Larkin PA. Passive ankle
dorsiflexion increase in patients after a
regimen of tilt table-wedge board
standing. Phys Ther. 1985,65:1676-1678.

Condon SM, Hutton RS. Soleus muscle
electromyographic activity and ankle
dorsiflexion range of motion during four
stretching procedure. Phys Ther. 198767
(1):24-29.

Etnyre BR, Abraham LD. Gains in range of
ankle dorsiflexion using three popular
stretching techniques. Am ] Phys Med.
1986;65(4):189-202.

Etnyre BR, Abraham LD. H-reflex changes
during static stretching and two variations
of proprioceptive neuromuscular facilitation
techniques. Electroencephalography and
clin neurophysiol. 1986;63:174-179.

Gossman MR, Sahrmann SA, Rose SJ.
Review of length-associated changes in
muscle:experimental evidence and clinical
implications. Phys Ther. 1982;62(12):
1799~-1808.

Kisner C, Colby LA. Therapeutic Exercise.
Foundations and Techniques. ed 2.
Principles of treating soft-tissue, bony,
and postsurgical problems. FA Davis

Company. 1990;109-142.

_64_



TaAEEeA 2832 A2 2%
KAUTPT Vol 2 No 2, 1995.

Levine MG, Kabat H, Knott M, et al
Relaxation of spasticity by physiological
techniques. Arch Phys Med. 1954;35:
214-223.

Medeiros JM, Smidt GL, Burmeister LF, et
al. The influence of isometric exercise
and passive stertch on hip joint motion.
Phys Ther. 1977;57(5):518-523.

Moore MA, Hutton RS. Electromyographic
investigation of muscle stretching
techniques. Med Sci Sports Exerc.
1980;12:322-329.

O’Sullivan SB, Schmitz TJ. Physical
Rehabilitation. Assessment and Treatment.
ed 2. In Krebs DE (eds): Biofeedback.
Library of congress cataloging-in—-publication
data, 1988:629.

Scully RM, Barnes MR. Physical Therapy. In
Carvel GE, Van swearingen (eds):
Neuromuscular Analysis. JB Lippincott
Company, 1980:475.

Tanigawa MC. Comparison of the hold-relax
procedure and passive mobilization on
increasing muscle length. Phys Ther.
1972;52(7):725-735.

Walker JB. Modulation of spasticity.
prolonged suppression of a spinal reflex
by  electrical  stimulation.  Science.
1982;216:203-204.

Wessling KC, DeVane DA, Hylton CR.
Effects of static stretch versus static
stretch and ultrasound combined on
triceps surae muscle extensibility in
healthy women. Phys Ther. 1987,67(5):
674-679.



