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Abstract

The Effect of Mulligan Treatment
and PNF on the Patients with
Frozen Shoulder

Jung-Ae Yang, Hong-Il Yoonl), Huyn-Sik Parkz), Young-I1 Shin"", Beom-Su Jeon"
Dept. of Physical therapy, Seucho Clinic, Dept. of Physical therapy, Korea Hospital”
Dept. of Physical therapy, Yonsei Miso Clinic”, Korea national College of Rehabilitation & Welfare”
Dept. of Physical therapy, Saint Luke Physical Medicine & Rehabilitation Clinic?

The purpose of this study was to compare the effects of Mulligan method and PNF method on
the pain and limitation of range of motion in patients with frozen shoulder. The subjects of this
study were 20 patients, 10(50%) males and 10(50%) females. They visited clinic for physical
treatment within 6 months after onset of shoulder pain and limitation of range of motion with
frozen shoulder. One group was applied with Mulligan method and other group was with PNF
method . The patient were treated 5 times session weekly for 6 weeks from March 4th, 2002. And
each treatment session was 15min. with physiotherapy. The pain was measured by visual analogue
scale (VAS) and rage of motion (ROM) of flexion, abduction, external rotation, internal rotation
were measured by goniometer. The data was analysed by paired T-test and independent T-test.
The results of this study were summarized as follow :

1. The ROM of Mulligan method group increase in after treatment in comparison with ROM in
before treatment, it is significant increase. Although the VAS of MMG decrease in before than
after treatment, it is significant difference. 2. There is significant difference in before and after
treatment of ROM of shoulder flexion, abduction, internal rotation, external rotation between PNF
method group. The VAS of PMG is decreasing in before than after treatment, it is significant
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difference. 3. There is significant difference in before movement and after movement ROM of

flexion, abduction, internal rotation, external rotation and VAS between Mulligan method session

and PNF method session then the scale which measured by Mulligan method was more increased
than that of PNF method. The results showed that both Mulligan method and PNF method were
effective in pain reduce and ROM increase, but Mulligan method was superior to PNF method in

ROM increase and pain reduce.
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1.4 &

TEAL ABE FFY BHEE olEax
dHAXY 22 HPA ¥z} g d39d
ol o) @ HFe BHEY &3 »a
g dogle A@gez  &HA  deH
(Murnaghan, 1988), o]z{%F &o]e] Al&& 1934
d Godmanno] A& AT F24L 51
d Ago] opzt A FEY 4 = T
71ell el @Ee] 7 F o] th(stiffness). 1 €
o] &3] gelA AA W2y Nathalie(1993)
T A7 FHIA %A, HPAH w9
3 g AT o2 Qs MAM3F] IYH
E 55 FAAHA #H HEHY Aavh 4o

, R, S5, dFYEY T3 FHE
7HHey ABH T8 R &7 A F F
oz 31, A7 2~5%°] A3t 40~60A ol
2 WA (Ekelund, 1998). <183 HAd
9 EEFNE F2 2, 4FIH = 944
FAE Jdehin, 5Eg 4do] glo] AL
#4 F99 (scapulohumeral periarthritis), 73]
A APH(stiff shoulder), #FFA HAHEEE
(adhesive capsulitis) T2 $5& IAIIT
grh(Calliet, 1981). FFFHe T2 AH42
(deltoid) ¥-25-919} F&e] fF o= WAET
AfAE gZoz F9 Ae Ao & Az
ofzt FFol AdH, ¢hubg Te B YEut
E 55 5EAE Ndke 2395 U

AR fFEARE WAA  8<(intrinsic
factor)@ 294 & 9)(extrinsic factor) 0.2 U
of 44¥ 4 loH UYUdy 8Ude AEE A

Ao Agoz M3IA FAZ 1Y, FdHINY
F23 gg, dgelTZ 1Y, Feold g4
LAY 13 Fol AEHZ Ut &4 &
T R AP HuE AFEA A
, B FLAEEF, HEH Ak,
A7 2o|gFF T o, A%, BF
T AgAN ABH FHFo] U AE
E F AtH(SREAH53], 1993). FH A
g Ade F2 #EEHH §F5 dFg 3
ALZ o]FoiAH, o]F A wa FFHa
o HAYY F dF NmVF AAEY 2
A9 ANEEE d¥t¥oz 23xFL HRE39
BB ATA ", AR RE, 2SHANE T
A7IA 8¢ $FBELE, A8 7HA F™HY #
TAELE T &Y F oy, d¥T TR
9 WHE FEFHILFE FHEE & U9
(McClure ¢+ Flowers, 1992). 28y A& =
& FERENEYLT 2 P& o8 AsE
AR FREY ZRZAE SIAA BHEZRF S
FASA 3 ZAE g Bivh Ao
Held, 1997), 942 g WY A= E73
I AT TG EFAT] ASHAY 671€0]
& A ALHe B9t BTl &Z, 1994).
299 F(1998)e] oj&tH YoM gol HEH
= Xa¥wyo=g Kaltenborny L E-EEWHI,
A71X 8, Z=vHCodman)LF, Zotolg<, A
24 9iAbA o2 JEgt.

Mulligan(1995)2 A|gtd oZA4&EY X83H
Haug o2 Kaltenborn(1980)9] L E-E2
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FE7MEAAM LT + de BAPES B

stk 282 o2 A% FF9 #as #Es}
5 99 3EL E F Utz 2RI

2E #3L A2 F(physiologic) &34 #A
95ty $£AYE /A Aok AAFHA +FY
ol T/l YA FL TAHAHLE FHY Y
Yol ol FFHY +FE FHHH ¥
(osteokine matic motion)oj2}x 3ok W, T
A 98 F(arthrokinematic) &2 gold F #A
W AtololA dojue FHYLE BT BH
AgA Yehtes 43 % (accessory motion)

o g FFEY F44 &5 T2 BEElH
3 dle ol¥E £3FYL Z<l(traction), S}
(compression), ®|118] F(gliding) T2 AA
2 23% & Je FFo] oMYA, FFol 8l
o] HgF FFLE s EFFHoG
(Edmond, 1993).

Mulligan(1995)-2 o]2igF A2 FQ L=
#d 9%y gAYE AR WEFFLT A
8719 & o83ty FFHae wEEHEAY
3ES Bgidn Bayct
AR ZFZ(proprioceptive

fo v
A A

884
neuromuscular facilitation, PNF)+= &

¥ HEde AHgSY LRTE71E

Hurg e FAsE PHoR o9 Polu 3
A A F48 FEE BARE 2PFU D
BE5e DREEH AU AFL Hae

Rl -9]311 d%"_ A&,
1996). PNF #9494 71 £ %3 A(isometric
contraction, IC) 7| & ©&3 H3FH AAL 3
£317] olHe HEY F9 FFH AAT HELE
4 2ok o &3t Hojun, 534 eIy
T vod dro JEd 4489 50 Bx
HAHTanigawa, 1972). o]= PNF7IHe H4
4 859 a%E FH3e FL& AoH, 47
3 Jldezm AAurAdAAE AFH  JA
(automatic inhibition)7} A} A} = L tH(Ostering et
al, 1996).

18] FAEYEL $As] RFA F7] HE
of dAH A YL HAFH vy

2 wse

Fo] 4AFHo] dojdti(Kaltenborn, 1980).
Exelby(1996)= ol2igt Aelsd Aol £A

7b dAst dEeY Zad FFol vEy

e2e oO%

A HRAE o, AAH wjneF L o] & BeEF
THE FHYE o83 71T FAHY F
AEI FFol F2EHT BAdAG. T2
3t A7 E, EE dEFFREETY O
ARy WEARIYPLER
Mulligan X8 & ABHoz A7 =& =
£ 4

ole] B AFdME FHAALE Jd T2 of
A#dd Agd FHLYS FFS TLF A
oA Exa W F TFXNE PN
&2 Mulligan g9 $F5L5% 4¥E @
EFFETE A83n & F Jdez2e 1
F844432 FXYPNFE F &3t 54
S ANTE F &@7]’%91(1{01\4) A2 AL

Z(VAS)E o] &3t Hmatn o] A3}g o] &3}
o g BLHE Eoln PAARAM Y
EFARE o8 F WL A8 A8E AT}
1A gt

%

O.a+44
L A7d4

E d7e AgE 552 34 Udd @
AZ WY F erjde] AHE FEHLE Qs
%ol Astd 20¥g Yoz dHHYE
50~604 o)n AEe 3A 109, d4A 10¥e=
¥ TS Mulligan X 8E FH&3xn & 3 T
& DHFFEA ABZ HIAYL FH L3 2002
d 39 49RH 657 F 53 APH dtdo
dvk BEH EXF ‘*‘338}04 Zz} 5 7HA
N8 71YPE AN F Hm B2A%G. A9
- HEZF 84, *J?étéraoﬂ o olxy A&
A FZo] e A AB/HY IFH, €7, T
FZ gl dAEHe B, F423 IUFFol F
HHE WRAMY mAAE ZolYF A V|EMY 2
ZAAS AAANY £2AL IR BAE Ui
oA A &gt

FAAY7EL g2 2o

a F oe7lE ol ® ARz ARE B

AFZAe] don ABE A, 934, 23,
W& AN 55, 2o e 24d% Ad
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d 7he 9 Age Fwsn A@dy A2
FHAE, JerY 9Foz WAEE YEle
gAgen, 423 ojdgd g& A¥L YAx
olFo oABH T LAY AFL /M
Zdol gle A2 4PAY AAE ozt
F8L 5 Je BAE WFe=2 AT

2. Az}

5 2 259 848 UHeE g AR

Agde W A& o FHNEY, AL
Az ZFL daAr 222 & £ de ¥
%, %3 BEE9E FA&AS W 7HA Y
AT F 25, 9d, 9F A, WEIA
& Goniometerg AH&-3IHTh A4 H Gz
AAAZE ol HiEg dEg dn YEE T
F B2 B 55 = Bl Fxd g3t
© HAE 0dA 107hA9] HHeA g 22
27} EABIEE St

Ao F A 4L g A - Fo FH3o
I HUELE YotEsiTh s} o] 349 49 27)
B7hg vt FREHE F T 259 ddAA
FEHoE FANEAE 208, WANAFAE 15
¥, 2298 5%, dHolAANE S5ES AAF
£ 3 7& Mulligan XgHF Loz FY7
(posterior gliding)$} 314 7] (inferior gliding)
E AN & 3 L& n/RFEEEEH
AYY 7l F9 U Aol
(Hold-Relax) 71 & =19 718 H& golA A
A3 THD1, D2).

A7 ZFE dFY 53, &F AL 158
+ AAIh ol AR E F3 FFo] FAH
Aok ke AJHNA $e] HAE oA
APt

3. A59y

BEFH xzdyezr FAE XNE(REE X
ZA-hot park)& 2083 HA F AR Asw
Nemectrodyn model 2& A}&-3lo) X FEF o4
(beat frequency)E Endodyn 90~100HzZ 15%
Z A&k A F=e APodAE At
A =AAE AE & AL Ax F=Y 10m

30

A~20mAE AHL34Gth 283 BB Mettler
Electonics Sonicator 7068 A}-&3te 12w/cr 7+
=2 587 Agsty, 43de 9493 (continus
wave)E ARSI T  #HolX AF e 74
ks-31008 A}-83}e IR-Laser®} He-Ne Laserz
5000HZE& A}83te 582 X834tk A9
7tA BEH N8 & WY3 2tz Mulligan 3|
8XLTH PNF XNE2HELFLEZ UFo &F
AAEE 1583 A8

1) Mulligan X858 &F

Mulligan X8+ 4¢F5F9 5 Z(posterior),
ot} % (inferior) w112 F(gliding)& A A3+ Th
BAe TFHLE o) BHY FZE AP
A FAO AAF5ANE vnPE HEFozA
TH HolMY F43 2AHYLE =945 13
A5 Al 639 WAL FHLIAHoH 7 3
FARolY] FYAZEE 11U
1)-1. % vl 2] F(posterior gliding)

APoigaes FEolzt e ool geth
AgAke AU §3o A F & o7
= A¥ddae AREE ny3a e &2
e 49y HeFEY 57 fol 4 4
A7 55He=2 ofBEE FF de
¢ AsALE AR FeE EFE
AEE7I% BYsA Fpeg dojFEr. A8A}
b 7Bke g9 UEde A9aE of(glenoid

fossa)e} =& o] Fr}

1)-2. ol#Z vl A (inferior gliding)
Ao e TEolrl gle ARl geth
ANgAE A¥AGAY T A & 3 oz
© Agdadze AdEFE 1¥3n
2 A3ddAY dgEy 25 F
AERZA7L SFHLE AR BEE
T ABANE AU dgFe
shtog "WolEd. XJAL Jhste ¥
2 Aagdele £3o] HEE Jit}
1)-3. §1% v]1 ¥ H(posterior gliding)
AY gdae Fo] gle Ao et A
BAE A8ddAY &5 A F 3 &o=
AP AR L 1AL g o2
AR AY FgEe F Ho ok A%
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Hie 5EHoz o7 BAL WEHA st
59 AmAE AYuAe] gz FTE
ARE7| BYaA Fgos YojETh NBA
7t sbste Yo ware genEds £9¢ o

FEE ok

2) AFFEAARAZEZAYPNHE o] &8
TART

LRFEENASEARMY ] FA-olg
(hold-relax) 71 & o] &3t A9 71234 <t
oA HAEAT EF] A L 27HA 9
kel sfdoz, A WAe HAEIHY 2F
(flexion) — ¢ A(abduction) — &3
(external rotation)g 31, T ®Ae AVAHY
Z 3 (flexion) — wWH(adduction) — WZF3A
(internal rotation)& 3ot

829 zAle v2 & AR A8EY F
A Ago] detde 23 ¥9 ¥ AY Ev
HET 2F YN FEEE A FH=2
HEE AFF A8AE A, WE, WESA
wEor AL FE e #EY 39
o] F%, 93, &3 H WwIoE gy A
BAN] =4 HEFL FF2 P4 AFE 7t
71 A3 ¥4AL £FL Hox 58x% FU F
Agn, 34 F5E FAZL FAAA olg
< 878 ojge] AHHW A2 FHHdx
22 Yo g HAF ¢ F ¥ HAApEs
NMEL AT FF YAZ F£5HL2E o|FAY
TE 3o @2t 222 $AY £ ed F
THOE o|AI=F gt o]HFT AR E FA

N7z B AEENE Y= B
4. AEAY

£ A7dMY REAE S8t SPSS 110
£ o] &3k AFUd dET U EFAF
o AolE  ®uF}r]  3d  oFEE
t-test(paired t-test) & AA|BIAR, AF2H =z
9 HEZe EYEE t-7 A (independent t-test)
< AAFAT HEAERE AR FAE FEL
0.050]c},

m 2 3

FA47A AE Yoz o EgAg Wy
F AR WP EAN & JTEL Mulligan
g¥e F&3x g & JAde nH FE4
ARZ FJYPNHE ol &3ty FA75d
W, 283a $HNeGY FIte A AHZALE
E @A diste BAg AAEAY. a1 FAFe
og3 2.

1. Mulliganz* 9] 4% A -F9 #AH/NEY,
N = W

65779 BHEH EXE9 74 Mulliganx]
2E AAF FAde g AR Mg Fo B
Ve, NAFENATY AAFHAYE AN 2
Ie ¥17 g}

# 1. Mulligan 879 &% A - F9 AT, AL

x85d a2 F t
ZHE) 102501399 175.5043.69 22622
A (%) 89.5010.92 169.00+4.59 2.1788*
Y23 A(%) 2.50+10.61 80.00+11.06 2.1009*
I&IAE) 11.0046.15 70.00+15.28 2.1788*
A Z A E(F) 8.30:0.95 1.500.71 2.1009*

* Values are given as meanS.D p<0.001

E14 BE wie o] AREY FTe A
2 A 10250:13.9% )4 X8 % 17550:3.69%

2 I7MsiRen, Zdde sde Xg A
89.50:10.N= M X8 F 169.00:45952 7}
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¥, ABEY JEFIHe N8 A
22504106124 X8 ¥ 80.00:11.06=2 Z7}
slgon, 9234 e A8 A 11.00:6.155 9 A
70.00+15.28E2 Z713ld BE BAHFEHA
EAROE 9% 2jol7}t UATH A BHFALH
TE X8 A 830:095™A 1500712 ZA
o] BAHSE F3 Aol7t AT

¥ 2. PNF A 879 ¥¥ A - F9 4487159,

2. PNFFo 49 A -39 #ANEY, A43
AAHY = W3}

6739 BEZH E2X 59 PNFARE 44
T A Ay 4 Ay Fo #ENEY, Al
RGN ES] AAFHYE AT e B2
3 2o

A2 A A HE

EER BEES t
23HE) 105+10.09 141.0£16.63 21009+
AA(%) 89+10.49 125.5+22.54 21604+
&3 A (%) 39.5£11.89 57.5+12.75 2.1009**
&3 A(%) 29.5415.17 52.3+20.13 2.1009*
A ZHAAA A E(E) 7.10+2.28 3.8£2.57 2.1009**
* Values are given as meantS.D & p<0.05, " p<0.01, " p<0.001

F2o 4 HE uie} go] AFHY FFL A
2 A 105:10.095 94 X8 F 141.0£16.63=2
Z71slg ey, zH#AHe AL g A
89+1049%F A X8 X 1255:2254% 2 Z7}3}
91, ATAe Uy=3Ae N8 A 395:11.89%
A X8 F 575:12.755 8 ZUhEtgod, 9=
AL X8 A 295:1517% 44 523:22013%
2 F7hetd EE #AENE QAN FAHLEZ
9% Aolrb AT ARFYAHEE A=
A 7.10+228F oA 38£257H o2 zAdY B
AReRZ &% zol7 AU

3. Mgyl be Jdd WP v

Mulligans} PNFe] x5 &, ¥ #HAE/FY
I ws AZHFAH g vlng A AR
3 32 mulliganFZA HF 73%, FFZAUA}
£ 145701903, PNFEe 37 38%, EFHAE

¥ 3. Mulligan®} PNFe] W3}z vlw

204402 T ol Fol3 zto]E mulligan
ool BHEMEGo] FAHAG. AR A
W3S mulliganF oA BF 795%, EFEHA}
£ 101201, PNFZe 37 3% FFUAE
22882 9% o] 2 mulliganTolA #AIF
dol  FAHAT. UF A e
mulliganZ oA HF 5755, EFHAE 14.770]
913, PNF#e 37 12%. FFZAE 19612
F9§ 2o]2 mulliganFol A B HE o]
AE AT &3 de] W FS mulligand ol A
P 595, FFWUAE 1390101, PNFZL ¥
# 102, FZHUAE 16152 93 o)z
mulligan7 ol A #A7FE Y] dFHAL. A1z
HAFALH 2] WslEe mulligangolA HT
683, EZHUAE 0790|911, PNFZe HF
325, BEEHEaE 2422 §9%  Holz
mulligan ol A A2} FALA = Fo] ZAEHJT
(& 3).

g & Mulligan PNF 1343
Z23(%) 73+14.57 38+20.44 441
JA(E) 79.510.12 43+22.88 461
W23 A4 (%) 57.5+14.77 12+19.61 5.86
=3 A(R) 59+13.9 10£16.15 5.94"
A AR E () -6.8+0.79 -3.2+2.42 -4.45

Values are meanzSD, *p <.001
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V. 11 &

QAW 7 FH Yol ARFR T
A7 He AodEe B9 I 2R 4A

o BAE AAST, B £59 AW OH
& AT &9 Be J5e 9 e )
5 dge ¥ AwvPY HyeE Pze
dAEAE AT e BEE FHAE &
& AR ¥ 4 3lE B Auso) AY g
AeET B

Aok Alole) =& A 9
ABAe 2 B J1E ¥AE 2T Yol

o] Fz7} WEE7 4un sy chLippitt &
Masten 1993). o] FF FE9 w¥H3le=
459 ARY 9, 22 FE5Z AE
Ao BRY, 3L oY 2% wHE &
e FFAAY A¥¢E JYEAHEAZHE F,
1998). o]&A o|f = FZAC] YA FZF7
TERN o] & HE E AvEL F
217 AEAY H8E WAY #77 dET,
gt g Azt AAEZeE UE FE 7
OAY A@dd FAF ] A Ho A
Agd Be AFE 2YsA HY, 8% ¢
o2 ge Fdo|tH(Caillit, 199).

IHFQ] FEAY z7] A8 E¥e 5F
7 439 ¢sloly £5H EYNEE E)
old ERE AFsled =L I EFX
oA AALEH FA dULs T 2L
TEAH EEEF S IFF 30EURA 1A
1¢ 33 Az sjof gt 32 ni(Bateman,
1972), H71%1976)= %7] EFo] UY& #He
A7INEE T30 fle H9d4e +3%53F
+EANX TFFH ¢FoE BAINFEAE F
FH7IEA e EE9 FA FueF
& o]&etx AT X B o2
A8 7Yy HHez exde FHAY 3
2E 93 Kaltenborn-Evienthd 3 =432 8,

mulligan= 4218, PNF § 048 A8 7|YE
o] &/Eel A1 Ut ol e TGUT 7|
HES Avfet B E B3 ddAA HAHE 7]
8 7|HEY ddd =&S FHULH Fh

TAAE /AL e A wE Had
(1995) zt 1494 3 T 25X 289
£ AHE&VATHALTTH PNFEOA 2
3 oA, EFZAE7 PNFZAA $9)31A
F7RIATO R e, FAK(198)= 4+
Bt 50-604 7Y 2FxFEe ANNEE
B3stn PNFEd £20 BFAA A7
9378, $3F2ANT A fF 3
7} AolE BAd: stk A YL(2001)
NPYE e FTFHLE FAGAE, A
ZIAZAE, 259X 8F 31 PNFY 7|7+&
TT(EEd &, 3A dd, 2 = Zg)d
Al PNFZo] 93d& Asn 23, 93,
WA, FF5AA Fo3 Aolrt A 34
. £A7(2000) FH/FEEAY 3BAA
£ MulliganX 87} A7|X8RT Hojt &
£ K9 wd, E5g4dMe A8 o
Hold a%E R 3gen, FsE
(2002 FTAA A 30%HY 3F F<
Kaltenborn-Evienth ¥ = 4315377 A3
PHLENEZOR Yro] XNE A 28
108, 7172 158 TE o2 FHL 331 A8
g Agdd  um  H¥e o
Kaltenborn-Evijenth AP x=Fxg5F0] B,
=23, dd, 93, WIdHAGM K47 z}e]
£ Holn AHAME & o7l YehiR &
ot

£ d7ddA BEH Eexawyoes EAYE
A8 (XFE FZ-hot park)& 2087 HAl F
3% XE Nemectrodyn model 28 A}-&3}o
X &5 F3}4(beat frequency)E Endodyn 90~
100HZZ2 1587 H43t1, X8 ZAxE Agy
A7 HEA =AY Ad £ UL B=
ZEQ 10mA~20mAE FHgdgon, 2Ly
X] 8= Mettler Electonics Sonicator 7062 A}&
sl 12w/ar AEE 587 X83n, Hye
A& 93 (continus wave)E AHE3IAT # oA

33




-The Journal of Korean Academy of Orthopedic Manual Therapy Vol 12, No. 1, 27-36

XN2E FA ks-31008 Al&3o ILR-Lasers}
He-Ne LaserZ 5000HzE A}&3ld 587 A&
3tk 999 4 7R BEFH X2E Hysy
z}z} Mulligan X8 384F3% PNF (88472
2 Yo %5 ABE 1587 HAEA X8
A, Fo AN EHE W3 NG E=FS
vag A7 A{E FFL mulliganFoA
o+ 73%, EFHAE 14.570)01, PNF#e T
8%, FEUAE 2042 F JyUR K93
zto] 2 mulligan?o A #E7ME Ho] FAHIA
o A#AE de ¥WaHe mulligandolA H
T 795%, EFAAE 101201901, PNFEL ¥
T 43%. FFWUxP= 2288E {3 2ol
mulligang o] A #H7FFHo] FFHASG WS
3lHde ¥aFe mulliganFolA T 575%,

ZHaE 14770101, PNFZL 37 12%. &
FHRE 19612 593 2ol mulligand ol A
PANE o] FFHAY. &3 Wy
mulliganZ A T 59%, TFHaLE= 13.9¢]%
1, PNFZ& 37 10%. EFHz= 16152 &
93 2to]lZ mulliganFol A FE 5G] T4
Rk AL AHFAAH Z ] ¥stHFS mulligan
ZoA B -6.8%, EFHaI= 0.79°]11, PNF
& B 32%. EEHAaE 2422 /4T A
ol mulliganT A AlZ+HGAL{ o] A
At
B A7 AgHe AA, AA d7oidAel o
3 AR ERA ABEe] AHgE 2E 3
A ® FRen, ¥4, A8 ¥ /HF TAA &
Fol oig REEE AFA RIIen, AA,
AFo] FAF AIFELS AgHoRZ Frtd &
7] W) BELS F ¢ $FFHT THAHY
AR EY 74l Aot

gxo EByxae 719 A7, 23T
Zulg o] &3 XNE A Bl =
g U FELE e A5FHY oA
o] Waslth ol& {3 ®BE XEVIY o
& ulw A3rt gdFet. =3 FAAEA
o g3 YABELEEAY Y5 F5HL
2 AN Hgg o mIEA AJe I
=g 7HY a9 dFE ASH ok
g Aoln, o] ATolM mHEA FL A}

4

TEANE 7Y T =FARYC AteFAR
1Yol ATE AFHoE o]FojFe}
g Ao AR "o

v.d g

A3E Mulligan 84T DHFEAHNT
Y(PNF)& o] &3 X8 e 2t +5&
golry] A% Ao Z7] 2, 4H, Y
4, &3, ANdFHZAHE (VAS) 59
3% H £ AAEY den e
aAch.

AA, Mulligan®] &% HAF HlxeA A
Ao 23, oA, UEIddn gFsde w¢
F3A F/HEALH, AAE FAHT FA
o) {2 3A 71 A THP>.05).
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