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<Abstract>

The purpose of this study was to evaluate the value of passive caudal gliding
mobilization of the glenohumeral joint on the range of motion (ROM) of active and
passive abduction; to evaluate the value of pain relief through visual analogue scale
(VAS); to evaluate the correlation between improvement of shoulder abduction and
intra-articular movement measured by fluoroscopy in frozen shoulder patients.

The subjects consisted of twenty-one patients with clinically diagnosed frozen shoulder
(11 males, 10 females) between 40 and 63 years of age (mean age : 52.7 years).

The traction and caudal gliding mobilization based on the convex-concave rule in the
resting position and at end range of abduction was performed for 15 minutes per day
and was repeated 10 times during a 2 week period.

The ROM of abduction was measured by goniometer and pain was measured by VAS.
The intra-articular movement was measured by fluoroscope, Neurostar Plus TOP

(Siemens, Germany).



ROM measurements of each patient was acquired at pre-treatment, immediate
post-treatment and 2 week post-treatment. Statistical analysis was performed using
SPSS 10.0 for Windows software and data was analyzed using the paired-test and the
pearson correlation.

The results of this study are as follows:

1. There was a significant decrease of VAS between pre-treatment data and 2 week
post-treatment data (P<.05) but no significant difference between pre-treatment and
immediate post-treatment data (P>.05).

2. There was a significant increase in ROM of active and passive abduction in the
pre-treatment data, immediate post-treatment data, and in 2 week post-treatment data
(P<.05).

3. With regard to results of the joint play test, there was a significant difference in the
grade of traction between pre-treatment data and immediate post-treatment data and
between pre-treatment data and 2 week post-treatment data (P<.05). There was no
significant difference between immediate post-treatment data and 2 week
post-treatment data (P>.05).

4. With regard to results of the joint play test, there was a significant difference in the
grade of caudal gliding between pre-treatment data and immediate post-treatment data
and between pre-treatment data and 2 week post-treatment data (P<.05). There was
no significant difference between immediate post-treatment data and 2 week
post-treatment data (P>.05).

5. With regard to the results of fluoroscopic findings, there was a significant change of
the glenohumeral joint space between pre-treatment data and immediate
post-treatment data and between immediate post-treatment data and 2 week
post—-treatment data (P<.05). There was no significant change of the glenohumeral
joint space between immediate post-treatment data and 2 week post-treatment data
(P>.05).

6. With regard to the results of fluoroscopic findings, there was a significant change of
acromiochumeral joint space between the three data (pre-treatment data, immediate
post-treatment data, 2 week post-treatment data) (P<.05).

7. Mobility grade by joint play test was significantly increased and was correlated to
improved ROM of active and passive abduction (P<.05).

In this study of frozen shoulder, passive caudal gliding techniques of the glenohumeral

joint results in statistically significant changes in active and passive abduction as well

as in VAS. There is also a significant correlation between joint play test and ROM of

abduction.
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QAAL WY AECR 45 o9 FFH FHEFY 181 EE wEge EASH
9lslxo] HA 50% HAT duizti oA th(Wright 9 Haq, 1976). 2472 UAS
o} 7t A FAstA] F o, Neviaser (1987)€ T H dute] dFutsoz FadAv

3l 3, Akeson T (1987)2 A3 @Fo Age=z APt sy, 28X Warner
(1997)* B, 54, Ased H s284 drt 9o Agdnn sk o
A BAFAzAY F£3 FFol THEHE 24749 AE EEXEA ool B AE
% 2 4R Ut

FAd e 1-2979] FHolF: Ad Afduzn dey FHd A85E @A KX}
Aozl ALEn delAHA @A 48 7AA Azl ndEo] WEARE A=
FAoitt (Levy 5, 1997).

AAELS AF% 329 BAH2 5 A #d e £33 (spining), 7§ (rolling), &
(gliding)®] 3712 @H9 Aol dojut=t (Rockwood ¢ Matsen, 1992), A @] ¢
Aste ¢ AEEFE or &F3n, fEEY AN ojgHn dgRE DA
. 8z AgsaEe AS Agse] o RHdA JgIFY EFWHo 3-¥F
(arc-slide)9} =¥ 3] (spin rotation)%<S Yod&d (Cailliet, 1991), BH G T=3
Agd #EALL BEWY FFHA FEF &9 v go] AAR &5F9 H|&o| LA
st AAEFrE v Bgez wneRe wIddzn At (Maitland, 1977
Kaltenborn, 1989).

Harryman 5 (1990)2 23 EE& 3o Wi A¢o] sAdse < 4G9 vy
AXQ dF 202 dojdrin 3

Adde AAGS 53 H3we #Hdo] T Z4EH (Gohlke, 1994), 45° A7
FTHIAGH 28 907 AT I oA E BEZEIU F 53] dF-9 AW AHd
7F ST A YE WA Y (Warner %, 1992; Rockwood ¢ Matsen, 1992).

Aty omn FxA EAV old AL FHATH TFL IKY B3 A wAIAR &
A Abole] Aol zAZt JEhve o] H TR FAHY] FL doln (Neviaser,
1987), olglgt A LEHA A AAHG Ao 2 vepdrt (Cyrax, 1993).

QAARAES AS M Bol Asd FFYL stHEFoiy (Nicholson, 1985;
Vermeulen &, 2000), &7} det5 o #zGel {7 229 Aol MEgE HA3E Aol
%23t} (Andrews 9+ Wilk, 1994).

FHE T (1998)% Emig 5 (1999)% 247 #AE 2532 AArgk A3 o] o
b doduto] T FIbelA5 2HE AT A SFATIH FAGe] Uk I}
vt E Binder T (1984)2 A A#A S #A L o] G4 20-30mldl ®lF 5-10ml2 =
A ZasRta sk

Hjelm 5 (1996)2 #E4L ddl E3] &3 °}EH
T5H FEFTIT, A4AEE 9o 5 %o, F
a2 & 4 Jdrka Aok

Hakata (1979)= altenborniﬂ QE-EE 13 (concave-convex rule)S -$&
al

rlr e
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1991; Edmond, 1993; Kisner ¢ Colby, 1996).

Mulligan (1995)% A &8 #He] 2824 JZOZ Kaltenborn® 2L5-E8 733 5%
HHELEEE HET A9 Naywys AL 9 T35 dae #EE -‘H% 7M1 7]
<o wis gFdHelga s

#A7ME % (joint mobilization)2 FAZ ol FFo] gle AL H AA =4 &
AW AU A FES &F9 3Eo] FFolg AT (Kaltenborn, 2001). I
H UE Ae FE9 Jde& Exsle 242 AFsted FESA ¥3 E YT A% A=
v A &48 S AZ $ U3 g (Hsu &, 2000a).

BAe 7HEAL FH8] Qe 394 AR stsee s HE&sted, 9ty ez o
7o Az AFHLE AAFYX T A AAFHA A HAFH FE ALsAT
(Kaltenborn, 1989; &8 3} wjAd4, 1999), ROMZ7IE 9&ix e A3 AA7F of =
2 ROMZ7HE SaiM e oAl e HRolA 3eAS AdF &5& o] &3 AHY 7T
& AABol s} dE Tl (Edmond, 1993; Herling 9 Kessler, 1996; Hsu 5, 2000). 1&
U BANEAEE e T AT AL NFEAY 2 ¥ E HA A ARV Eo
Atk stk (Hsu 5, 2002a).

o)

o]} o] APE X FA Kaltenborne] LE-EF FA g Xz¥ie] £ &
g 93 "Wad sEolA U -8 LR AY EFo| I3 =F AHo} (AT,

2000).

223 @4 ARA £50 9@ FARA AFE & 9ol Bol olFoA fout oy
% 5ol 1-»3% # 8250 A% AWT 4TE FeAA GINE 980l A
SEH AWAFLE F
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g (FA 119, oA 1078)8 FAke] tisf Fof shell A RsAT
A7 AR F AVA A FRAD B (FST 92 AP A, 429 B
A4 24, 2EEge 24), 429 274y o7, Tr“}EliZ‘L, A 23, &H
g 23 e B, A A FFo] AR @A, & ‘/“5, < Al
9]

S °l Fairelshel 84, 24850 23
[e)



2.477%

AF7|7He 20023 7Y 29K E 20029 8¢9 15U7R Yo viFd FIFe 29 iato
2 ouAg S HAS F 20023 8¥ 16YHH 20033 3¥€ 1594712 oF 7/HE 1 HAAES
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D A5 94y

oj3Z A disiMe BE FAZRZY ofgs YAHM 107 BE HHE TFTFH
AZFEFoZ FHEF (warm-up)d oy THMEEEFS AqA
Aol A ZE 3TE2E HQ 587 F5}LEFEE 1084 (hold 1024} rest 102) F
158 A& sdo (Fig 1. 2).

A8E G4 AAAA AR en, FFo AE BFE AN Zr 255
AR Alg g FAHeE FAYY A Ao A 3%%9] R At AR
AL A-4FY 24 H 259 oS FAS7] A3 FFo] e HAAA HAHTY 5F
AAEEE T3 vlFELF (cool down)S 1087 AAGEE st}

Tate 259 T e XNEWEE ALA XIRE Ao, MHE AU AEE
TEETL S E sgstn, A4 i A A FUrh A5 g 158
63, 2 B¢ F 12818 Algs}Ah
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Figure 1. Traction mobilization techniques

Figure 2. Caudal gliding mobilization techniques
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(1H7 AR

B7te A8 A, A5AF (A8 108F), A7 255 AA ofdfd It oty o
i FALE FAAAE #F 339 A HIstA
(2)o] 34 A7t

DA ZHAAFE = (visual analogue scale @ VAS)

FAE A F JEUE A A TF5E J7IELE 10 CmY VAS HAA G FAISIES
el 59 HIXE 10 2893 HAAE 0 22 39 10/ 7R Yol g A
F TFAEC T W3 FFS dotr Ut

@34 71%5 ¥4 (range of motion : ROM)

TANETEY FRS AN 55T 4% 941 49 A FHEESAVIR 5FUHER FA
] X8 A $ #AAVEHAY HEE v ugA

Q@#AEAY AHA (joint play test : JPT)

Fekol A BE GAAMAA AJH shEFe s FHH BHFAY (translatory
joint paly)e]l Z7|E& &A3}7] 93] Kaltenborn? (Kaltenborn, 1989) #4d-&3<J AAF (JPT)
91 0-2°] A7}% A (hypomobility), 3°] A4 (normal), 4-6°] #7}84 (hypermobility) & &
0-65% HrE E4PHe 71702 Brstg
(3) WA FA|H A} (fluoroscopic finding)

WAL &4 AH]E Neurostar Plus TOP (Siemens, Germany)«] X8 EXZAA (digital
fluoroscopic finding)E& AHE3FA T (Fig 3). BAF Al 3L Fgstd4d Alol] BrHHQA &
A Q] (accessory movement)o] ##3le] X EWH (treatment plane : TP)o] )3t A r}o] <]
t7 (space), BAA Wi FFAE (distance)S =gt FAF ALY AA
(translatoric joint play test)9] Z2-¢ 49} 9lo} #Hol ¢FAA}A (resting position) A =4
A FAY A A AL L EFHAE 35FeE AP FAINIYY (Fig 4).

Figure 3. Neurostar Plus TOP (Slemens Gerrnany)



GHJS

TP treatmer_; plane

Figure 4. Radiographic measurements of the intra-articular

movement during translatory joint play test

AARAE G A AAE =EAZ oS FAE FTHY (neutral position)9} A&#AE
S AARAZ A A BHLFALHAE AT HAEIE B¢ BHSGLSEHEY
B -3 (A-P view) #F Al AUSAA FFo2 Fshe 30° AR (oblique
view)2 #J3 AR, AFAFSBAY AHS EoA s 2002 FF5AT. 29 A HolE
I XA Ao AgeE 40Cm=E A 181 AT s HAg st H¥ 29
A st e dAsA FAh
Zhzbe] AN S A A diste g 22 FAHAASTE 7T (Table 1).

O AvAdaA-de 72 (acromichumeral joint space : AHJS)

AT HYEH ESAH (A)A ST HAADEAH B)FH AF AY

@ -‘4’39}"}9}‘47@4 A (glenohumeral joint space : GHJS)

D X8HE 7)Fe2 3 #AHE9) (glenoid cavity)e FHAE D)AA BaITFe HZ
A 59 Oy A7 A=

@ 3 st FFA

(superior / inferior gliding distance : SGD / IGD)

AU TR (D) d FEEF FAHR ()Y 387 ol5AY



Table 1. Parameters of intra-articular movement and measurement index

Distance of the | Angles and distance of
Movement Parameters .
translation the X-ray beam
Acromiohumeral joint
A - B 20° / 40Cm
Intra-articular space (AHJS)
Glenohumeral joint space
movement for ] P C - D 30° / 40Cm
oint play test (GHJS)
joint play tes S e nferi i
up?enor/ nferior gliding F - D 30° / 40Cm
distance (SGD/IGD)

4.7 584

5ol E4L& EAAE =23 SPSS 100 for WindowE AM&3tutt. didzie] 4
HEFQl B4 W' BAS i, ARV wE A A, AF (NE10EF), 2575
g ROM# 5%, #3439 =534 282 BAFAAAA A #dYe #7134 &
Ao Aol PSTHEE t-test (paired t-test)S F3f SAAHIE 9t TF5FH 594
e el #3 Ul B/HE 239 agln FEIAAAA A EFvtESEH A R
AZAAL Al BA-ALol 22 FaTA dEiAE Folsy AR AFE vl 43 AT

#94Z ok 052 shAh

5.47 9 A4

EDAR A F FHY AA A ABAY FRHQ Z1FECA Y, B IAFS A
£ A DEFAR R AA A B2 wriEsE AR FHA FA4Y odw. A
7l%d o)zt A HAtell AR FopM AArdHow EFsiA Hgets Aad ¥
7ldle MES A AT AT vEd JaEv|ne FHer FEF B4
sAtte ATl AA.
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. 72 3}
LAT R ANH A5

2 AFddate] Al BIE A4 2189 oA A F
107 (476%)°1QoH, AA Fd AL 274 A dHEX
R, 50~59A417F 119 (52.7%), 60~ 69*%]7} 349 (14.3%)0.2
et

AREE2 219 (100%) EF 58 AMESAY. o3 F9 s QEFo] 139 (61.9%),
A% 8H(B1%)L.Z 2EH 247 3&1}7} tha A JdEbgrh a8 MYt B3
o] AZg FRE ULd 7XNE 7Fez e, 219 ~3/M9e] 48(19%)°1% L, 374
A ~47/4L o] 9% (428%), 4704 ~5/ D o] 69 (286%), 57/1Y ~670¥o] 19 (4.8%), LT L
670 o]do] 19 (4.8%)eZ ElGT)

T8 AAL 4 F 1A 10W (476%)°1Nx, 9A §lo] Aol 89 (381%), H
& T AR Z Q1% 2d WA 398 (14.3%)o.2 UElRT) (Table 2).

A 119 (624%), AAE
T 40~49417F 778 (33.3%)°]
507k 713 we £XE R

Table 2. General characteristics of subjects (n= 21)

Classification N %
Male 11 52.4
Sex

Female 10 476
40 ~ 49 7 33.3
Age(years) 50 ~ 59 11 52.7
60 ~ 69 3 14.3
Dominant side Rt 21 100
Lt 0 0
Rt 13 61.9

Affected side
Lt 8 38.1
~ 3 4 19
3 ~14 9 42.8
Duration(months) 4 ~5 6 286
5~6 1 48
6 ~ 1 4.8
Unknown 8 38.1
Causes Immobilization after trauma 10 476
Overuse 3 14.3




2. A8 71 wE F5H AR JgHE Y W3

D X577k w2 A#de FF529 W3}

Ax Ao Fa@FFH TEFAAE (410 £ 1.0Ho1R, XIFE AF7F (381 £ 117l e,
A7 2557F (305 £ 092)2.2 vewrh a8 X5 AR HFo HFA7E (029 + 1.01)
2 fo g Aol7t gldov (P>.05), X8 A XNF2FF7F (1.05 + 0.74), N5HFe} X5
27%F7 (076 = 0.70)8] BFEAE 98 zo|7F Bt} (P<.05)(Table 3)(Fig 5).

Table 3. Changes of VAS between each treatment period (n=21)

VAS
t-value P-value
Difference Mean * SD (Cm)
MT1 29 + 1.01 1.300 .208
MT2 1.05 + .74 6.487 .000
MT3 76 £ .70 4,985 .000
MT1; Before treatment ~ after 10 minutes
MT?2; Before treatment - after 2 weeks
MT3; After 10 minute - 2 weeks
5.5
5 -
4.5 F
4 -
‘35
C 3 +r
v 25 -
S 2t
1.5 ¢
1 |-
0.5
O | 1
Pre—treatment Post—10min Post—2wks

Treatment period

Figure 5. Changes in the VAS



2) Aw7|7el] W A sEAAEAY

g Ao Pz} EFAAE (9310 £ 8879010 x, X & FF7} (100.00 + 8.94°), A
85 2F%F7F (10833 = 99202 JYEyt agln XNE Ad AFY 7hsEAe] BEAot
(-6.90 + 295°), A& A3 25:F7} (-15.24 + 4.60°), AFZAF Y 2757} (-833 + 3.98°)2
2 RFE fo3% zolE By} (P<.05)(Table 4)(Fig 6).

Table 4. Changes in the Active abduction between each treatment period (n=21)

Active abduction

- t —-value P-value
Difference Mean + SD ( ° )

MT1 -6.90 + 2.95 -10.733 000
MT?2 -15.24 + 460 -15.169 000
MT3 -833 + 398 -9.597 .000

. 130

]

© 120 |

o0

§ 110 r

.S 100

§ 90

B 80 t

<

o 70 F

2

2 60 F

50 1 1
Pre—treatment Post—10min Post—2wks

Treatment period

Figure 6. Changes in the active abduction



3) A&7IZke) WE AR FFAAEe) A%

g Ao HFgy FRAXE (9952 + 820°0]R3, N8 HAF7t (108.81 + 9.99°), A
F 25F7F (12000 + 1214°2 JeEigo a2ln X8 d3 A5 7/HsHHe FadAvt
(-929 + 576°), A7 AT} 2F%7} (-2048 + 7.05°), N8 F 9} 25357} (-11.19 + 4.98°)
22 BF {93 zo]E BHHAT (P<.05)(Table 5)(Fig 7).

Table 5. Changes in the passive abduction between each treatment period

(n=21)
Passive abduction
- t-value P-value
Difference Mean + SD ( ° )
MT1 -9.29 + 576 -7.384 .000
MT2 -2048 £ 7.05 -13.302 .000
MT3 -11.19 £ 498 -10.305 .000
140

§ 130 +

¥ 120

)

= 110 r

.2

«g 100 r

- 90 |

L

< g0 }

)

270 +

w

E 60 I

50 1 |
Pre—treatment Post—10min Post—2wks

Treatment period

Figure 7. Changes in the passive abduction
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3. #4EAY FAF A EXSA0] 9 BA Ao 499 W

D A A 234 W 3¢ W

EFRESAGAAL A AU FEE 94E 23 Az Ao HE@gd EEHEAE (471
046)°1 1, A 8HF7t (262 + 05001 eH, AB2FF7}F (286 + 036)22 YEIWT. 2
g2 A AF A&8FFY FIAsE (090 + 030), AE A AR 25757 (1024 =
062)2.2 #Fo3 Aol7t Aoyt (P<05), A&HF4 25759 HFEAE (-024 + 062)&
2 #Fo% zol7k fdth (P>.05)(Table 6)(Fig 8).

Table 6. Changes in the joint play test (traction) between each treatment period

(n=21)
Traction
t -value P-value
Difference Mean * SD (grade)
MT1 -90 + 30 -13.784 .000
MT2 -1.14 + 57 -9.137 .000
MT3 -24 £+ 62 -1.746 096
3.5

© 3 r

e

g 2.5

n 2 F

g

o 1.5

.9

o 1 r

o

= 0.5

O L |
Pre—treatment Post—10min Post—2wks

Treatment period

Figure 8. Changes in the traction grade
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2) shEEF A B4 Wl AU A

ETREIAAAA A ST AEE Hrist Ad A5 Ay Hagy gEdAE
(110 £ 0300193, NEAF7 (205 + 022)0)19 28, A& 25:F7F (214 + 036) 22 U}
23792 s A= i z];—; A7 z5dFe JFst (-0.95 + 022), N A 2FF 7} (-1.05 +
022)22 Fo% o7l Yoy (P<05), N8AF 9 2759 HFAE=(-1.E-01 + 3002
2 T 2ot gl (P>.05)(Table 7)(Fig 9).

Table 7. Changes in the joint play test (caudal gliding) between each treatment
period (n=21)

Caudal gliding

Difference Mean * SD (grade) t ~value Prvalue
MTI1 -95 + 22 20.000 .000
MT?2 -1.05 + 22 _ 22.000 .000
MT3 -1.E-01 £ .30 -1.451 162

w

\]
\] [#)]
T T

p—t
T

e
(o)
T

Caudal gliding test(grade)
[y
[@)]
T

(&}

Pre—treatment Post—10min Post—2wks

Treatment period

Figure 9. Changes in the caudal gliding grade
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4. BALHYPA A A FAAA] E BE W SHY A

D AQAA A 348 W 23Y9 s

A Al #E AT A ALol(GHIS)Y AuE 243 A3 X8 Ao HA#gd TEHA
v (4357 + 0644mm)ol Y, N 2AF7} (5.062 + 0.898mm)olYe.m, X8 257357} (5.09 +
1.03mm)22 Yepgth 283 X8 A XN 5dF F9 sk (-0.705 £ 0.450mm), A
g A 2FF7F (-0.733 £ 0453mm) e Z o 2ozt YA (P<.05), X5 FF 25
o Hoae (-3E-02 + 549)22 Fo g Ato]7k gl (P>.05)(Table 8)(Fig 10).

Table 8 Changes in the intra—articular distance(GHJ]S) of glenohumeral joint
between each treatment period (n=21)

GH]JS
- t —value P-value
Difference Mean * SD (grade)
MT1 =705 £ 450 -7.177 .000
MT2 =733 = 453 ~7.418 .000
MT3 -3E-02 + 549 -.239 814

GHJS (mm)

C = N WA U o N
T T 1

Pre—treatment Post—10min Post—2wks

Treatment period

Figure 10. Changes in the distance of GH]JS
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2) shggFA Al B W 2399 s

SHEFHA A AE4SBE Al(AHIS)Y AYE SAT A XNE Ao Hgy ¥
FHAE (7838 + 2.169mm)ol A3, A EAF7F (9629 + 1.70dmm)ol o™, XE 2557}
(10314 *+ 1.704mm)°. 2 YEpytr}. :LE]J_ g A g AFo AL HFRI (-1.790 +
0940mm), X8 A} 2FF7} (-2476 + 1892mm), XN2AFe} 25:F7t (-0686
1.2456mm)o.2 R5F f9]3 ztol7 B4t (P<.05)(Table 9)(Fig 11).

Table 9. Changes in the intra—articular distance (AHJS) of acromiohumeral joint

between each treatment period (n=21)

AHJS
- t —value P-value
Difference Mean + SD (grade)
MT1 ~-1.790 = 940 -8.727 .000
MT?2 -2476 + 1.892 ~5.998 .000
MT3 -686 + 1.245 -2.525 .020
14
12
. 10
g
E 8
4
T 67
<
4 -
2 -
O L 1
Pre—treatment Post—10min Post—2wks

Treatment period

Figure 11. Changes in the distance of AHJS

_14_



6. BAbEEAS B Wl S5 Abele] FaAA

D Asde] #dAdA e s THe FHaA

Zt Agd dALEH B2 BHFAAAALY FBAAE dotry] 98 T =4
A Alolel ABAAZ Lot A XFE A FFEAHAABDF A5 A sHEFGH7Y
446 (P<05), A2A % S5 A(AAB2)F Glo] 478 (P<05), N & 2FF 5 H(AAB3)
3} Glo] 508 (P<.05)o2 folg ##HAo] AUt (Table 10).

Table 10. Pearson’s correlation coefficient between the ROM of the

active abduction test and manual joint play test (n=21)

AABl AAB2 AAB3 Tl T2 T3 Gl G2 G3
AAB1 1000

AAB2 908"  1.000

AAB3 866" 948" 1000

Tl -017 193 131 1.000

T2 054 204 242 806~ 1.000

T3 -247  -166  -.113 043  -040  1.000

Gl 446" 478" 508" -154 -080 132 1.000

G2 178 329 350 141 175 091 689" 1.000

G3 168 238 244  -043 040 167 795" 548" 1.000

The values are pearson correlation coefficients
*; P<.05 *x; P<01
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2) Andel HALAARASG FEAN LTI FHA

7 And 9ALED S5 FALHAAA A 44 F3A5 Alole] FRBAE
golE Ad g A FFYAPABDF AR 2FF AA(TI)NA 2 -4492 BEA o]
Atk (P<.05)(Table 11).
Table 11. Pearson’s correlation coefficient between the ROM of the passive

abduction test and manual joint play test (n=21)
PAB1 PAB2 PAB3 T1 T2 T3 Gl G2 G3

PAB1 1.000

PAB2 8Bl7= 1.000

PAB3 828« 917« 1.000

T1 028 139 -044  1.000

T2 137 206 083 806+ 1000

T3 -499%  -189 -.172 043 -.040 1.000

Gl 425 372 411 -154  -.080 132 1.000

G2 .293 257 189 141 175 .091 689+ 1.000

G3 194 120 230 -.043 040 167 795 548 1.000
* P<0b wx; P01
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7 554 BALAYAAS AR A4 Aole] Faa

7 A BARAS E5AQ BAFAARAL A A7 ZHAS Aold FRRAE
ol BH £ A A% A= A AAHA (TDS A=AF] BAASH (GHT)
Apolol gk BAge] ANOH(P<05), FHEFY A9E B4 BAM ZHA o] o)A
RE fol8 Ba4gel gtk (P>.06)(Table 12).

Table 12. Pearson’s correlation coefficient between the radiologic

measurement and manual joint play test (n=21)

Gl G2 G3 AHGI AHG2 AHG3

Gl 1.000

G2 689 1.000

G3 95 548+ 1.000

AHGI - 335 038 -.149 1.000

AHG2 - 357 - 085 -122 9104+ 1.000

AHGS3 -217 - 204 136 545+ 733 1.000
T1 T2 T3 GHT1 GHT?2 GHT3

T1 1.000

T2 806+ 1.000

TS . 043 - 040 1.000

GHTI -298 - 007 037 1.000

GHT?2 - 436+ - 314 060 881 1.000

GHT3 -.090 080 104 958 84Txx 1.000

*; P<.05 wx; P<.01

v.xz
LARLE A dREe EABAEC] MR £ Hoe ZEF dyvolvh I¥Y o
Aael W Bad FFAATE o] FoIX A Fi e dAER FA ¥t A5 A

=
B9k gk E% oldd B8 AU WHA R e AFAE ol

g zY3te §k o}z

ool et AAolth HAZ AL BEAGH At B LA g WEe dHA

o] %4 7ol A&, F2 Duputren’s 233} g2 HHAGe H{S5H ZAFd F

%(hyperaemm)«] A7t FRAGD 9 Revel 9 Ghanem, 1999). Gregory 5 (1993)
434_74 HAF Al BE 24D #FAA oA g fdd 7Ho o #dEH

°] 23t s
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Hammend (1971)9} Reeves (1975)% %32 fUoiAAg 5899 mlx2 10-20%2) A
gto] 9 & X Juim RAUJH AL, Anton (1993)= tiH-E<] o] A9 12-2470€E Aol
of AA3 B &9 A S5ASH 55 28 7T F N AP s

Kaltenborn (1989)2 A#de] A9 E®$A(resting position)= ¢ #55°, F=HulA 30°0)
Wb SRS stdlew, FH A (closing position)= Hd @ A AT ez
Sttt Hsu 5 (20020)% 7oA g AAe ZAHAA oF 39°9A Aelztar shdch
T ABEY] XNFEHe A ARE BEZY #AWo] 3524w TPEWoR AHALE o
oil &Ktk (Saha, 1971).

AAMELT BANEHAN dFE & F AT A VAL dde ExdE 1~
48 71413 4+87]E (mechanoreceptors)?] WH3-ojc}t (PAF, 1996). Bde] & HYAA=
A ugE Aadd fAstn A g =™ HE, FFHoHEA AAHAFE7A 18
FE&719 AP Y FRAU Y AEet HERA FE EXx3H 1 X9 =¥ Heo EHE
A 384717 F2 w33t (Lederman, 1997). £3] 38 871 JAFLIEN Z
g A Al AFHYE daLF5AAELY FEAE JANA 2859 AFEE BEGL Y
h (Wooden, 1989). LeiA E5A & 183 28 879 AFo] BAH/NTEHA 7t
£ HalAe A3 +£7]19 AT Ao g At (Wyke, 1972; Wyke, 1979).

B d3AEe] #AVEAEY a2 ds Ao @FHNE Tt 231
o3 39k (Nicholson, 1985, Mao %, 1997; Vermeulen %, 2000). Hsu 5 (2000a, 2000b)
I Hsu 5 (2002a, 2002b)= AAIS 7141 A1 BH| & o] &3td AA/FF Zdd dis)
2 e AFFoy AAE AEEAY] dEC JeHQ WEel X EHQ g diaiA
© W7ek7] oo n st

a8y B AFedAE ARG 71AFHQd FHE o]43ly] RuEe AAHA o4A At
S BEVEAE F F5F FHEUEHAY IR v otvg BAEFAAAA A FAA
1718 3 FEHQA F/Q =453 Al 44480 34 U 2398 BAso vas) B
71998 0.1lmm7kAl A &40 7Hsd FAxYdeE tAE WAHNFA7I Neurostar
Plus TOP M & AH83to #9¢ 7 ZEUHE T3 w22 Agg A4 3L
dule] B 49 AAANARE JhEste] AEe FHAUNE AV Y9 TEYAS
33 AAIG g AFRsAT AAH R dAdAE A8 A B F 2 AFEE
77171 fl8 2599 29X 8 & HEHA XNFEst B Ao Hulde ws
Zol7] Y 2R SEXNEW ALEd AE A 1027 FHLEL 3 F9 2L o
Al F

2 AFE ¥y HEddo] 52742 40t 7F 33.3%, 507t S27%E bF B EEXE B
o gt oz 50 AF=Z A Ly EHdE A3 AdA3Yl Nobuhara 5 (1990)% ©f
Mo AT B 60%7F LA, 53] 50-604] 713 @o] @A stFT)
Demarest (1990)% 53] 504 AFo W¥ste 90 EH Aoz HX AIysHo A
Bde BS54 A $E5A S ksl 314 th. Boyle-Walker 5 (1997)&  40-594 7}
844%E AA|8tH T H A Al

E dA7e ¥y rte] 271€ olste flR e
Aot ol z7|d HAS ARE A X3 A ¢ Reeves (1975)7F T3 2944 (4-1270€)
o E53 #AY FHo] FHIT AV FE HYA BEFHA ARE e RS ¢ F
AA . Akeson F (1987)% #Hqute] 79 TEAtol ARAwe Az o] 30-60L Aol

O

2

4wt

>

e

io
M, ol
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o 7Hg B& fFo] dojdrt o
B AFes oy dgo] 9 glo] g AF9rtk 381%, A F 1A
4 F aRom % Ad 2 #AH G THI F9 ZTHY "dFo] S =
W ARy vasird 400 AS 44 F 1A 22lx 50de A
A & w4y g B 4 A%} Depalma (1952)% 2479 F
vl 5oz WAy AAsR L, Cottast Correll (1982)%
o Ze &gory E3 G UL
F 1089 A% T35 A=7t FAF AU gle A2
ol AHINEEE A AFE BAH2Z & 3589 AERE AYIR7] dELE B
Ik, a8y A8 253dE §9 ] P Ao Hol 35F Y &FolEE A
£HQ #AH F8IEY AFE FF9 gL mAE AoZ Ho A
Placzek 5 (1998)%= vi3 sloll Agel@del igdF =4 & 7H5EA9 714
VASHFF Fo8tA Zasutn 390 Griggs 5 (20005 2479 20A &xtd o
d AFEET F VASHEHSIE Y Al 15794 11622 ZAEAL, +F Al 41244 111
oz 27 Z2%ATD AT Maritz (1979F 2R3 ¢0e donE 5%, $FLI
g 5454719 AFE FaAE FERANERETLE 5 g€t A

B Ad7e #ANEHAY A3t Ay B AR AH} AF A5 690° + 2.95°
Z7h g A 25759 HE 1524° = 460° F718Eth. Vermeulen 5 (2000)2 ©FA} 49t
Holel AH/EVIHE 1590 29E 3L N85 A sEHAFAV A6, =5
34°, 913]A o] 18° F7} st vk 3o} Nicholson (1985)2 453t 5 #ELE ¥ 559
Zast TEAol 2504 + 1994° Frba ATty s 22al & AT FEdde B
A8 A JWF ol Holrt 9029° +576° ZUtaY T, XE AF 2FIFTE 2048° + 7.05° F7}
39 th Vermeulen 5 (2000)2 vlx| = W9le] #A/NEI7IH-E 1594 2¥E 344 A&
g AW FEBAPYIL 9)de3°, 2I34°, 9FHo] 20° Z718gtk aH¢lrh. Nicholson
(1985)L 4537t FEBHEE F F59A0) 2763 + 1596°F 34 S/ttt s
o},

B d3e 25 A5 F 94 ¥98 vustd sFYgdEde F
472° o F7Fstsdth ©]& Vermeulen 5 (2000)3 Nicholson(1985)2 %
9] zol7t 2-3° olAEd HlF i zolrt giATh olAL Z=HE A FE
e #AESE AWt 2SEdE 343y Aoy AFEN 2] dESR B An
JHER $FEFY SUHE HAAE EFAE T AR "HAdAY 1fFE719 ASH
ZARLEE Y8 Nt=A TF5EEEL dasidn Az S (20020 2 7
T e dAATSE, SIS, FHASS eoldn Ak

Dittmer®} Teasell (1993)% &A 18 Al 2] F17 10-15% #4330, 3504 553

<3
L.
il

A}

N
offt
ol\

o

A9 AR dRou 24 ol F WA NE BRLEHAE 3
e Egspl FA8A 4Rt Sde ot E A7e thi Holg nyoh

Hsu ¥ (20000) AA# AHAE ol §3tel 34BZE F sl 543 Beg
AFF AR BFRA (023 + 46)RTHE PHAT WY 438 = 95)NA TR FAHE 1

A% Sk
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424

Hsu & (2002b)& E&AAAPE 2 (material testing system)S AM-g38te] Autzl Fubol =
2 BANEETE A H BAY wx g HHdA AHAH tEEE F A
196°)#% ¥ (210 + 1.76°)0A 4 2+ Frtstd o, GAAA A "5rt A
Rk o9 o] FTAWHRT E WA FFAs F dAEAV o FIHE A
Hee Ay #EZgdg Y e ASE ¢FE FH #HGd AF5E F7l WE
3 599 (Bowen 2 Warren, 1991; O,Brien %, 1995).

2 ATE AR 2FF WA SH Y 2 A A dEAgdE
1.03mm& YElEd), ol Warwick 9 Williams (1973)7F =33 A4
=@ AxrE A9 A 2-3mmAE #Ade] R ETE AH Zolvt o}

2 Ay 34549 A4 A A998 A = AA HAM SAZA7E A8 A 2
F¥ EesEd BEAe] £33 °l Z+z} 90 £ .30 ¢ .70 + 45mm7t FUbEch X® A
3 2%%9 AL 114 + 57 9 73 + 45mmrt 247 YXEA F98 Z712 B T4 A
VA AR &R e AXEA F e AT vE A 2AF 255 HP 24 £ 62 9Jr
3E-02 + 54mm o2 =FHA 9 HAPAHA BF dASA FA% S dAUT
A9 BE AT FAFAYol A 7H2A —0—7}0}%‘\7] W&ol A& AT 2F
dMe TAEAIC)Y A ¢ oY FAT F/ AUD ReR B At oA
289 Z¢ Bdd AFEHIE wan, Qe Bl 76‘—°r z3 9] A%ggo]
T $718E o ol FUMHA GAY ° B AR HAUAEES FeFH F X
AL FEstAY #49T Addid &43& £ & & Ae2 Helth Hsu 5 (2000a)%=
UE 2 e #ddY &4% I7E 5 Aua g, Miller 5 (1996)2 Ag
AAMFEFTS FAVMEHAE 9 Umj 3dgn i = Cummingsﬂ- Tillman (1992)
© A% 242 A sde g dFo] FEartH FIHAHR BE o8 Age] F
7HE & A s

B a3 sgre 3¢ 24449 A 2ozt Hg A3 AEsL 95 + .22
¢} 1.79 £ 94mm3F 7t x, N8 A 2FF 9 o7t 1.05 + 229 247 + 1.89mm% 715}
A8 A3 AF, 23 Ag AR 2FF Alole AN AN AAN BF 4ASA F
Zhetact. 28y A5 5o 25 %59 HEAs =FHA (LE-01 +.30)9 HAAEA (68
£ 1.24mm)2 Y} B8 AAE §93% Zo)rt gle dhd wAlA 2L §-o3E =)o)
7 Qo) =P WA H AR Aol 7 AT ol AR EFEHAY BY BEY
FHZQ F7t FFAAA 2= eA4#n AZE. Matsen 5 (1991)2 AU H4FF
w2 el el el 22mm 7b doldtin &%, Frame (1991) ¢ Firrari 5 (1999)&
gadol StAAA (resting position)ol A = "}QP—'"—‘:° o]Fo] 2Cm7t7to]l =&d F2E
Edgx stged, & A7olMEe A& 25F sEEFe As I9F 1031 + 1.70mm 7h
?—._1°1L’r*1 H A gFLFo] BEHF AA4E B
oA FxAoz Aapde] BAdol FHL A (Gohlke, 1994), 2AAHAE] H S
7+ ‘1’%°] Agtd F2Po] T AL Iz ¥ wf(Nicholson, 1985, Vermeulen %,
2000), ¥ AFANAME S ET AP AJEG FE F7HE BYon, 259 AX A&H3
A ARE e FE AAMY Frtste e B AT, wEhA Hopio] Feoju FAZ
7het 249 +&%E o Be A% A Zx aga g7kl ad Roez AZH
o},
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A FFH A5 g HAA Al §Fol Rrddn i

22y Howell# Galinant (1987)& 381 d= IH & 285 AALS
W olFo] Hul 10mm7bA] dojddn e oA 5T HF T FIUHA F34Y
o & 9gS Fr AL 2282 Y99 McClurest Flowers (1992)% &% Aol Y&
A#-AEe X537 YlMe JEFTF] A &7 F (translatory gliding movement)
BohE AdE FHRAE v g AEHA AEG FAG A dFste Aol &
#AHolgt g7l = At

Sean % (2000) BE2Q Au= 90% o]Fe] wEY AiE Busgen Fo F&
Ag7F BoD A4 B %) 2AG S dEE LA4d #A4e Ay dAT
71ZbE < REH ABF $AH Y AFEFAolgta & lth (Sandor, 2000).

o717 Tt Y] FE AjAF TFH A BHLFY AFE M 244
A g oFFo] B AFo|nZ 2yl A Wd HHG A &rt Mg FL83)
Zrg

_L>.L

O

21y
3

22}

247 BRI FestBAY FEHLBF LT AL B U %
]

5
ole] Ao o FFE LA BHART ol @ FHH FAYe] AFH &3
ol FlAE FFE Fotrr] 9As) 208 (FAIY, A0S RPoE A8 A A, A
2 ¥ F, 827 Fo 9 479 2348 BHF A% e 2ok

1. X873 mE BFHeAME N8 A AF Alole FoT Z42E Rolx ¥k
v (P>.05), A& A 25%F a3 A5FF4 25F Atole FAZ 54 (VAS)7)
ol 2AS rAT (P<0H).

2. A =77

2 SELEYNY WaddE Az AW ARAE A= A% 2FF,
AR A% 2FF ZFAA

o F7HE Bk (P<.05).

3. A7zt w

2 $5eFUN dlAE AE A% ARAF, AE AT 27F,
A5 A% 27F BTN

F9e 3718 RAT P05

4. 5710 g FELHY TF FAAM AU A E45FY 2SS ASFF 25F
ANME F3 F71E Hojx] ggtor} (P>05), X8 AP X82F g3 X8 A4 2

& F7HE RAGP<05). 28 FFHEFE AJAF o] Xz AR} X
2A%F 285 N8 A 25T A {8 HolE BATE (P<.05).

5. AR7)7H0] WE WANEA HAAE 3 BNl AAAANA AAe] AS A=
9 23FE §9% Ao)E Holx @gtoy (P>05), AR A% A2AF 1en A=
A7 22 FANE F9@ Aol8 R (P<O5). v BFe] A BT 98

7t BT (P<.05).
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6. BAEAYAAS BAALET ABUAS 24 A3 A2 A FLEFGDY
5594044 A A& A (AABD, 8% (AABD), 257F (AABI)IA #o@ BaAol 9
AT (P<05). 182 Ar A +EAWAA PABDH A& 25F AAAA (T A
o8 BAYe) AT (P<.05).

7 ERBALAY A AN 53 A BANold $AYRe BAYE BHY
AR A SPBTFAA (TDS AZAF PAAEFAA GHTDAAR #ele #a
AT (P<.06).

ox Ml
L H

B A7NAE 2417 829 £54Q BANEARI BEHAY F% $FY BAE
A7 den, RN A BRALAYSES AR JALBPIHE vha
2a40] A} 2P BAAL)EAP F7e ARAe JALFol YAHA FH5Ha
o mebd eAl7 A AR A oPd BF P AAARE PEAE vk o AR
Q ARJ W AR AYHH, Foz oo BE o BE AT BaHYY AR

<#Zi &>

ZUE, Fd, 33 T AVFFALAEIGE 2944, REAE 83 A, 22(4),
944-949, 1998.

A% %, A4 : Kaltenborn® #A7Fs7H, ddAHE X 583 A], 4(1), 35-43, 1999.

AAQ - BEAMEEEol BAAFI vAE 9F, dIARAFELYAETS], 201), 9-19,
1996.

HAdS - AR ARS Y F SAAATZZE A9 4, dEEHA8e3
7}, 14(4), 81-85, 2002.

#47t @ Kaltenborn Evjenth A EHAE o £834 1@, dIEAX8ALE A,
7(1), 1-9, 2000.

Kaltenborn, FM : Manual mobilization of the joint (10th ed), <1 ¥ (¥), Kaltenborn™
FEYAZAAHE). A& @ FESIAL 2001

Lederman, E : Fundamentals of Manual Therapy, ZEl &, #45(9). =589 7|1E4
Z3t. Ag 1 FEETAL 2002

Schneider W, Dvorak J, Dvorak V, Tritschler T : Joint dysfunction manual therapy . &
S2(9). BEV Tl dEFAEY . AL A FE, 19%.

Akeson WH, Amiel D, Abel M : Effects of immobilization on joints, Clin orthop, 219,
28-37, 1987.

Andrews JR, Wik KE : The Athletes shoulder : Current conceps in the

rehabilitation of atheletic shoulder injuries, New York : Churchill Livingstone(1994)

Anton HA : Frozen shoulder, Can Fam Physician, 39, 1773-1778, 1993.

Baeyens JP, VanRoy P, Clarys JP : Intra-articular kinematics of the normal
glenohumeral joint in the late preparated phase of throwing : Kaltenborn,s rule
revisited, Ergonomics, 43(10), 1726-1737, 2000.

Baslund B, Thomsen DB, Jensen EM : Frozen shoulder : Current concepts, Scand J

_22_



Rheumatology, 19, 321-325, 1990.

Binder Al Bulgen DY, Hazleman BL : Frozen shoulder : an arthrographic and
radionuclear scan assessment, Ann Rheum Dis, 43, 288-292, 1984.

Bowen MK, Warren RF : Ligamentous cbntrol of shoulder stability based on selective
cutting and static translation experiments, Clinics in sports medicine, 10, 757-782,
1991.

Bowen NK, Deng XH, Hannafin JA, et al : An analysis of the patterns of glenohumeral
joint contact and their relationship to the glenoid “bare area”, Trans orthop Res Soc,
17, 496(abstract), 1992.

Boyle-Walker KL, Gabard DL, Bietsch E, et al : A profile of patients with adhesive
capsulitis, J Hand Ther, 10(3), 222-228, 1997.

Cailliet R : Shoulder pain ( 3rd ed ), philadelphia : F. A. Davis, 1991.

Conroy DE, Hayes KW : The effect of joint mobilization as a component of
comprehensive treatment for primary shoulder impingement syndrome, ] Orthop
sports Phys Ther, 28, 3-14, 1998.

Cotta H, Correll J : The post-traumatic frozen shoulder. Unfallchirurgie, 8(5), 294-306,
1982.

Cummings GS, Tillmen CJ : Remodeling of dense connective tissue in normal adult
tissue, Philadelphia : F. A. Davis, 1992.

Cyriax JH, Cyriax PJ : Orthopaedic medicine (2nd ed), London
Butterworth Heinemann, 1993.

Demarest RA : Shoulder reconstruction. Philadelphia : W. B. Saunders, 1990.

Depalma AF : Loss of scapulohumeral motion(frozen shoulder). Ann surg,
135(2), 193-204, 1952.

Dittmer DK, Teasell R : Complication of immobilization and bed rest,
Canadian Family Physician, 39, 1428-1437, 1993.

Edmond SL : Manipulation and mobilization : extremities and  spinal

techaniques(lst ed.), St Louis : Mosby, 1993.

Emig EW, Schweizer ME, Karasick D, et al : Adhesive capsulitis of the shoulder : MR
diagnosis, AJR Am J Roentgenol, 164(6), 1457-1459, 1995.

Frame MK : Anatomy and Biomechanics of the shoulder. in : Donatelli RA
Physical Theraphy of the shoulder(2nd), New York : Churchill Livingstone, 1991.

Gohlke F, Essigkrug B, Schmitz F : The pattern of the collagen fiber hundles of the
capsule of the glenohumeral joint, J Shoulder Elbow Surg, 3, 111-128, 1994.

Gregory U, David AD, Lanny LJ, et al : Arthroscopic observation before and after
manipulation of frozen shoulder. Arthroscopy, 9, 181-185, 1993.

Griggs SM, Ahn A, Green A : Idiopathic adhesive capsulitis; A prospective
functional outcome study of nonoperative treatment, J Bone Joint Surg Am, 82(10),
1398-1407, 2000.

Hammend G, Torgerson WR], Dotter WE, et al : The painful shoulder, Instructional
Course Lecture, 20, 83, 1971.

._.23_



Harryman DT II, Slides JA, Clark JM, et al : Translation of the humeral head on the
glenoid with passive glenohumeral motion, J bone and joint surgery, 72(9), 1334-1343,
1990.

Hertling D, Kessler RM : Management of common musculoskeletal disorders, Physical

therapy principles and methods (3rd ed), Philadelphia : Lippincott, 1996.
Howell SM, Galinant BJ, Renzi AJ, et al : Normal and abnormal mechanics of the
glenohumeral joint in the horizontal plane, ]J bone joint Am, 70, 227-232, 1988.

Hsu AT, Ho L, Ho S, Hedman T : Joint position during anterior-posterior glide
mobilization : its effect on glenohumeral abduction range of motion, Arch Phys med
Rehabil, 81(2), 210-214, 2000a.

Hsu AT, Ho L, Hedmen T : Immediate response of glenohumeral abduction range of
motion to a caudally directed translation mobilization : a fresh cadaver stimulation,
Arch Phys med Rehabil, 81, 1511-1516, 2000b.

Hsu AT, Ho L, Chang J et al : Charaterization of tissue resistance during a dorsally
directed translational mobilization of the glenohumeral joint, Arch Phys Med Rehabil,
83, 360-366, 2002a.

Hsu AT, Hedman T, Chang T et al : Changes in abduction and rotation range of
motion in response to simulated dorsal and ventral translation mobilization of the
glenchumeral joint, Physical therapy, 82(6), 544-555, 2002b.

Hsu AT, Chang CH, Chang CH : Determining the resting position of the glenohumeral
joint : a cadaver study, J Orthop Sports Phys Ther, 32(12), 605-612, 2002c.

Kaltenborn F : Manual mobilization of the extremity joints, Oslo : olaf Norlis Bokhandel,
1989.

Kisner C, Colby LA : Therapeutic exercise (3rd ed), Philadelphia : F. A. Davis, 1996.

Levy O, Rath E, Atar D : Combined treatment for adhesive capsulitis of the shoulder,
Harefuah, 133, 357-359, 1997.

Maitland GD : Vertebral manipulation, London : Butterworth Heineman, 1977.

Maitland GD : Peripheral manipulation (3rd ed), London : Botterworth Heineman, 1991.

Magee D] : Orthopedic Physical Assessment (3rd ed), Philadelphia : W. B. Saunders,
1997.

Mao CY, Jaw WC, Cheng HC : Frozen shoulder : correlation between the response to
physical therapy and follow-up shoulder arthrography, Arch Phys Med Rehabil, 78(8),
857-859, 1997.

Masten FA, Harryman DT, Sidles JA : Mechanics of glenchumeral instability, Clin
sports med, 10, 783-788, 1991.

McClure PW, Flowers KR @ Treatment of limited shoulder motion : a case study based
on biomechanical consideration, Physical therapy, 72(12), 929-936, 1992.

Miller, Wirth MA, Rockwood CA : Thowing the frozen shoulder the patient, Orthopedics,
19(10), 849-853, 1996.

Moritz U : Evaluation of manipulation and other manual therapy, Scand ] Rehabil Med,
11, 173-179, 1979.

_24_



Mulligan BR : Manual Therapy “NAGS”*MWMS” etc (3rd ed), Wellington : Hutcheson
Bowman & Stewart Ltd, 1995.

Neviaser RJ, Neviaser T] : The frozen shoulder : diagnosis and management, Clin
orthop, 223, 59-64, 1987.

Neviaser TJ : Adhesive capsulitis. Orthop Ciln north Am, 18, 439-443, 1987.

Nicholson GG @ The effects of passive joint mobilization on pain and hypomobility
associated with adhesive capsulitis of the shoulder, JOSPT, 6(4), 238-246, 1985.

Nobuhara K, Sugiyyama D, lIkeda H et al : Contracture of the shoulder Clin Orthop, 254,
105-110, 1990.

Pizzari T, Kolt GS, Remedios L : Measurement of anterior to posterior translation of the
glenohumeral joint using the KT 1000, J Orthopaedic & sports physical therapy,
29(10), 602-608, 1999.

Placzek JD, Roubal PJ, Freeman DC et al : Long-term effectiveness of translational
manipulation for adhesive capsulitis, Clin Orthop, 356, 181-191, 1998.

Reeves B : The natural history of frozen shoulder syndrome, Scand ] Rheumatol, 4,
193-196, 1975.

Revel M, Ghanem N : Adhesive capsulitis of the shoulder, Rev Prat, 49(13), 1406-1408,
1999,

Rockwood CA, Matsen III FA : The shoulder (Vol 1, 2), Philadelphia : W. B. Saunders,
1990.

Saha AK ! Dynamic stability of the glenohumeral joint, Acta Orthop Scand, 42. 491-505,
1971.

Sandor R @ Adhesive Capsulitis : optimal treatment of frozen shoulder. The Physician
and Sport medicine, 28(9), 2000.

Vermeulen HM, Obermann WR, Burger BJ et al : End-range mobilization techniques in
adhesive capsulitis of the shoulder joint : A multiple~-subject case report, Physical
therapy, 80(12), 1204-1213, 2000.

Warner JJ, Deng XH, Warren RF et al ! Static capsular ligamentous constraints to
superior-inferior translation of the glenohumeral joint, Am J Sports Med, 20,
675-685, 1992.

Warner TP : Frozen shoulder. Diagnosis and management, ] Am acad orthop surg, 5,
130-140, 1997.

Warwick R, Williams PL @ Gray,s anatomy(35th ed), Phladelphia : W. B. Saundrs, 1973.

Wooden M], Donateilli R : Orthopaedic physical therapy, New York, Churchill
Livingstone, 1989.

Wright V, Haq AMMM : Periarthritis of the shoulder, Ann Rheum Dis, 35, 213-219,
1976.

Wyke BD : Articular neurology-a review, Physiotherapy, 58, 94-99, 1972.

Wyke BK : Neurology of the cervical spinal joints, Physiotherapy, 65, 72-76, 1979.

_25_



