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— ABSTRACT —

Impingement syndrome is mechanical impingement between the greater tubercle of the hu-
merus and the under surface of the coracoacromial arch, is a common source of shoulder pain
in the athletes as well as non—athletes.

Several factors contribute to shoulder impingement syndrome, including rotator cuff weak-
ness, capsular tightness, poor scapulohumeral rhythm, and muscle imbalance of the scapular
upward rotation force couple.

The purpose of this article is to review current concepts of anatomy and biomechanics and
the underlying pathomechanics as it relates to evaluation and treatment of shoulder impinge-
ment syndrome.

Key words : impingement syndrome.
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8 2. The superhumeral space.

A¢F o] o Z A (greater tubercle)d 2%
T (coracoacromial arch)e] o RE A}o]o A]
9] 7]AA<Ql % E(impingement)olet i A F3}
[ (2P 1). Suprahumeral space(2E 2)7}
FolA e AL FEC] dod 7HeAol
93] =t} Suprahumeral space’} Folx=
ol % (acromion)d] FEj7} H]FFA o]
Av Ae 2 & F=(bone spur)e]
Ayt ZAE 3 Z3A (acromioclavicular joint)oll
ZZol oy FAZ(supraspinatus)e] &
7t §AH7) "gEolth. & g fdoz e 3
A2 (rotator cuff)e} AT Eo A 2
FEo] g4 & £ U FL4BHE (gleno-
humal)9] E<QFYA (instability) s Agad F
™ U] (capsule) 2] tightness uj &4} suprahume-

ral space’t FolAA FEFFEZO & FE
At

FEZFITE ZF a3 AdMEe F
T2 712 QA9 olaig ABHY 3
Al AAE FE3] Yolop .
& HAFHLE A8 A FEF
9 YUAE Folx I GAE AR 1 @
Aol 8% IR PSS JHs)oF ¢
o FEFTETL IFAZ/MUY (rotator  cuff
tendinitis), 73%3}d<¥ (subacromial bursitis),
painful arc syndrome Z& swimmer’s shoul
dertn ERFIIE Goho

o £EY BHe 3EFFTO B
etz Wele, srEne 2dg
3E2FTY BARY ojlg NE
Asted Sk

g4 *ll
]
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A5 2 AA A%

A7+l (shoulder girdle)= 23] Ao gle

B FolAM Mg FAYol e #Hot. A
Zuls 3 @A (sternoclavicular joint), AF

A (scapulothoracic joint), 724 Z &4 (ac
romioclavicular joint), A9 (glenohumeral

joint) 2 o] Fo}x )t

Ab2t 343 (glenochumeral joint)

AT BA 9 (glenoid fossa)d} ALIFF
Apolell Q= BAHolm AYUFTFE biconvexo|
B 2859 RAFoz AL=He HAEH &
A& (lesser tubercle)o] gloem F(REA]Eo)
3em AZY P)AY Az @A (glenoid
fossa)= biconcaveo] AY4FTF JFHBT
= o #H¥sn zAd. B3EY F9 H (rim)o)
o]l A& £&(labrum)S #He9 ZeolE o
QA & FoH (g 3).F
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Zo] FFe FAEY. FGHoE BPFY
e =&ty 3EHEE 32 Wy shigd ¥
At A4H oz FHFHY = =238la #
AR L 22 u(distraction) 2~3 cm7tA] &0l
U7z g BRFHYE 2848 o (cor-
acohumeral ligament) 2} 4 A 491 o (gleno-
humeral ligament) 2 WX oiA Qv 4F o
(band)=
ess)oll A} A|Z}3le]  AF A Azt
(subscapularis)®] superior border®} 4lo]m A
BAo) 4lH(extension)& AL HEF o
(band)= 2@ E7]0A] AlZsle] W)@ "o B

£

AT 23 =7](coracoid proc-

I 6.

A FA43(supraspinatus)e] 4Z3 F$HA T
ABHEY FF(flexion) S ARJA"(2F 4).
2H84MIdE FEBEFIY ARE F3A
7led ] F$= FAS(supraspinatus)z} 7
8} Z(sabscapularis) Alolel Quth. L#AS
A & WH(adduct) A7) FHsi= 2
2 (abduct) A1 71H =&k, £ o] QI
t BEYd e AEERT HEoE U=
RE HATL” gdoides BHFY ¢
3 ot FEE& FEA7=d 3RE Ul
o2(28 5).

A8 AF 2491 o) (superior glenohumeral ligame-
nte]3l S.G.H.L)E glenoide] &3} $}(fossa)
2 A AR AR A AlREle 23" bt
2 919 AZ ¥4 intertubercular grove
9 Fo AT FHAALA Y (middle gle-
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28 7. Rotator cuff and biceps tendons.

A. Supraspinatus;B. Subscapularis, C. Supraspina-
tus;D. Teres minor;E. Long head of the biceps ten-

don

nohumeral ligament ©]3} M.G.H.L)¥: gle-
noid®] & 7PgzIE A AlFE AekF e
AEA3 s ol R RAHD s
A ekl di (inferior glemohumeral ligament ©] 3}
LG.HL): ¢4%Z3 HAZ d(band)d] 934
o Zazch BHee) WE AAZ AZUE
% LG H. L9 ¢4% w(band) 241614 44
B Aojol A AFAHL HE W TAI 94]
WAoo A AlFEHO(2E 6). WS E
ALBPE FHoE A E JE8E s
H 2 2858 42, Agslz, Fs29 &
Y3t AP, Fe2H a9 442
(deltoid)ell SfaiA AAFF7F 28 &gprte
A& BAE7] AT vy Foz g A
42L& olHZE Brle 48E (™ 7).
o] 2&E°] FHAH FEF T LA
2gEE e FE 98 YoE o] 2]EL
AE4EZ AYAAIL AP AYFE
W3AaAY. F42e 4428 84 88§
ARA7I L LABEAE A@Fo| o Fe
2 gaurste AE HAEY. A2 (rota-
tor cuff) FolA Edeol vd /o]
el o] 28 FAS do ¥AAYez Ra
thbun3} Macnab& o] & &8 ] (avas-
cular zone)&t il Tl o] XYL TFE YAHA]
o 44 9ol A& Z(tendon)o] ol

Zol FAAA HE FHoAAAE £ A
d oj2HA FFFFel HuA Hroh A4
1M old VAL At A ANA F
ETX T 2AY = gk

o} F8}29] long head= T A2 A (supra-
glenoid tubercle)® &2} AR 7}AFAE] (superi-
or margin)o A AJZE T}, Long head®] AL
synovial sheatho] #ejx IAe] s AY
59 4RE 7123y #-Y Foy &
Y bicipital groove® 83}A Hrh. of AL

BEEIFE A Loz derae 988
9 ¥ ¥¥E o JAIA7 FEE $Ad

AL FEUP(IY 6).
daide Y e FHA 949 A
8454 o&i4 HA¢EHH o] 84282 X
9 gliding # rollingg Z3%= 4L 3.
o] 9HHEHE A YA 24EL Y
R

ot

AX(Z =)o) wet 2. 8 0° 934
Aejol s S.G.H.Let exmjAadiel s
A, 45° R E 2 MG H. Lo 9
A, 90° X AejolAl= LG.H.LY ¢% o
7t ABEe AHAE LA gukroz
g i Ao Me A8 oFE uRTF
ZEo] @AY AL AoFh AgwH
o] AT # A6 ot AFse 82
Zo] gar}t. 0° gAAHeNE LG H. LY
HE wr} 45°~90° oMol LG HL
o ¢, HEF dj(band)o] 24 AFL W=
th AeFo] oz dUals AL BASE 8
AEE ¥ Ao wt a2 0° HAH
oAM= S.G.H.L3 2#4aidel dsja o
252 90° AN E LG H. Lo 23
A AFRE Bed AN g &
Fol dojvE olf e Ao vyt B
o BlEA 2xn BEFHYUZL FAE7] bl
o AgZY dHe BHge FYsiA wd
oA gojuvt FEe AgEs IHE F
Wal=d 2 ol fe ASTe UZAde] 29A
2 F(coracoacromial arch)@ o2 XU7tA &
7l 1AM, AgFe FF2 #F Y7 (cavi-
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gl 8. Joint mobilization utilizes the humeral head
as attering ram” to stretch out the tight posterior
capsule allow humeral head to remain centered dur-
ing movet of the arm. (Superior view of right shoul-
der).

ty)S] F4ol A ZolA] dojutm 1 H
go] AFIY gFoz A A Hu FZL
deEo WIHE TRt AgFe 22
AR BEERE AT 71AHA Fo wysf
A &% spine 2 Yojdrh. 2 9 g &5
E2 rolling® glidingg FWHEIAA  swing®]
A ZE dojdr}. Rollingd} glidinge #+& &
gl W FAITFY FAHE I ol FIA
g2t ANV FdE e ¥E oS
2l BHAG s FEFo] AR LE oF
Heg olRL A (rotator cuff)e] 7%
o] JHYF Ue AEIFol FAHAE A 3
edl £8% 98¢ dvEs AE ¢ F Ue
AT BgIFF7E BHAGY F4H4E Fu
AA HE3dH FEFETFol Ye G Harry-
mang convex concave ruled} At@glo]l Ar¢
BHEE FFAZE 9 60°FEH A 2FE
W7 AREFT AEOZ o FUTHE A4
< FAYPY. FETE JAAE o 40°RE
AgFol HEoz olFdEUT. TAHFvYMG
tight |21 ASZL tight 17 Zol A by
Bgoz oA ok HF BHFHUY (pos-
terior capsule)®] tightness= AT HFE A4
Bog olFAA FEFFEE dog. HE
Ho) o)y ¢ AT FEI F4AE FE
£ 3l7] 9 A mobilization 7] E£E S HEA

S

gl 9. Tightness of the posterior capsule with in-
ternal rotation of the glenchumeral joint results in
anterior translation of the humeral head. (Superior
view of right shoulder)

2 4 Jt}. Mobilization 7]&€EL convex—
concave ruled] wl HEAFIH HS4FFE
tight 83 |IFUE AZA T B2
HEPoH(2Y 8). 2 AN AYEFFI} FHE
A 2ok HAEFU} tight AW ALP
Ao Ulzldel #4dn 1 FIg ZEEFV
ARG Fo g o5l FEE |FEIJU(2
g 9. AGFFE ABL= o]FA7]= mobi-
lizationg FHEFWYE AZAI7IA €. A=
Fojurl golgd ot W3de Je= 57t
Hi A4FFAA dodvde ALgY oFe
d dojuA "t HEFEFMYE mobiliza-
tion 22 AZANA EHFRIHN AIIFFV)
B FHE FEF Fa FAl supr-
ahumeral space 9}9] $E& 43 AASY.

HEF (scapulothoracic joint)

AEVEL AUIY IFF FHY
Atolel e AEAA #Holth A
@9 (frontal plane)ol A= F2 ¥ UA
AT oF 30° FE AFSE V&N ¥
At AFVH FAHA eAYL Agule
BEHA 7led & Fo3it. ¥& 180°7A
E01&¥ W HE 30°: FLBEAA doy
13 9EREHE 448ds A3

Fay
gge
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a2z 10.

Aol dojut=dl I v]€2 2:19 H[&E ¥
ojdch B& &4A3] LY W 1200 A&
BAA dojutx 60°= ARIT A ¢
844 dojdrh. A 30°(setting phase)= &
3 Aonde AU HF9 12°~15"A
A(elevation)o] doivta AFBAHAAE o} F
£AJ T gt thL 60°(second phase)di| A=
g9 30°~36° ARel dojvtu Agddn
AFBEE 2:19 HEE EFo| dojdrh
o}x] g}t 90° (third phase)olAls Ag4ddA A
FAEL 2:19 HEEE &Fol LAY 4
FL 30°~60°74X] A 50° HEoZ I
AEH(long axis) 4E4ITL 90° 3A HA
A tiAA-el AEe RRAA gA dRV(2
¥ 10). ¥ AR Fe B9 U= 2
g 50j2d w APRITY E5H AANE %
A & Ft}. WA Z(serratus anterior)d T2
Z(trapezius) & ¥E& 9L o ARF& ¢
A7 AFoz FHAAT= BYY 98 S
FohY B EOlS¥ W ATl APPL=
AAHE AL ASITF viE olgiel BA}
AAB == 714 A (mechanical stabili-
ty)oz2A ZAg3o. AR /S0 A 9%
& Ei5Fd A2 B840 HaHT A
BZol ARgoz AHR g1 A% AL
(elevation) 5| 2] o} FEo] dojdrt. whehA
ARR IKES AIAYE AR EFE GAA
7IA Hol $EE ALE 5 U

=0
=S ey

Suprahumeral space

Suprahumeral space= o}giZ oz AJTF
AZo2E 2AZTA YA o] R
(28 2). 2AATTL ¥FAA:e 2HE7
(coracoid process), $IZdAe ¥{ALEAY
HEANE AR ZTY spined} AFLE F4H
o] o] Alolo] o] FutZo] long head tendon,
A48 8 Z o) U (glenohumeral joint capsule)$)
ARg A AR, FIIY 4R, ARS
o9 13 Azgst2e A4, AB-shd (subacro-
mial bursa)e] ¥o] Utk BE EoJ2E
7333l (subacromial bursa)e] $|Ze 2 vlnn
HAWA AgZo] LA EFT LollA slide 5
A ok BE Eoj&E u o] IA He
Re ZAHo] 28AFZFY oA A
2874 &R0l WHolh, & Eo&E
o Zo] 93A He R #HFHYY vE
 (twisting) 29 ohzt 4AYIH I3
F29) Ao YA dojdth. BE S92
4 o o] YIAHRA Yow FEFIEIO
e

v 2} 8t (pathology)
Neer: $EFFZe 4929 tazde A

24 Z 34 (acromioclavicular joint)# 2 #4
& Quist AR 1/3xFE F R 7|
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Clavicie

ag 1.

Aoz FEdte Aozt 3tk AR

HE FAEL AAY GFEA o] Fo
Aed o] AAdA FA4ZY AL AEY &
Z Yoz AUYriAl Heo] FEol F doldrh
oA FEo] dojute AHE JEA Uz
Rathburn@} McNab& & Z3it}.!?

Neer= FEFFTE 3UAE Yok 1
@A (edema & hemorrhage)s TS Zo] A}
£33l RF FEol A= AHE LM 25
A olstol|AlA o] AT 1AM E BEE
e 87 €asdly 3ELS wE Hojw A
e I dojuA] gerh 29A (fibrosis &
tendinitis)= 3A 270, ol5ur29 long head,
AR5 3ol A 8= (fibrosis)3 A9Q (tendinitis)
o] vepdtt. 2vtAl= REEAHQA A Fo| %t
HFol HEIUIL 25~404] A FAA] FE

Type I flat

Type 1 curve

Type M hook

I8 12

Bol yehdtl 7N E FFE BT 4]
g TS T Foe oS o A, 204
XE BEH XNE 494 T2t a3}
o BEHe XN8E ZTPEHA god Y=
Al A% ¥ = (acromioplasty)o] I8 ¥ %
Arh(2g 11). 3¢A(bone spur & tendon
ruptures)= 3|27, o] F12 9] long heads]
Feadoly SAmgdd AEn @A A
UxA B2 71 W Jehdo. HFF o
Z 404 o] Fo HAH AHEHE ZIAZA
A= w e Jvebdo. wrl d¥EEe A s
@] ol dHeE AX YAY Aol ALY
FZ(traction spur)e] A7]& F+UAd FA=
suprahumeral space& FA 3t} QA Z =
Aol AsHA He ¥ AF E2A HY X
BE 4FdA AZH¥eTd HAIMNY re
pair7k A8 = Utk AB/HY FEFFTL
I o] tgdin. 4itior FEL YA
el A3 o)A Aoz Yy & U ¢
2t ¢l % & (impingement) & 2 % & 3 (acro-
mial spur)olvt ZEeo WY (Y 12)e= T

=
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ujgtol wHAEtE Aot 44T UAHEY &
Folu, g3 gAY FEold wEd
F4 3 2EE §8 Wi I 40
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Moz JF o7 o] F3le A7t o] XA}
FEL Ao9Bde EUA "z & F U
o && 98 A EddgEE XL Bl
I d EolAA Bel & 4 Utk dgFe
Edge AYEIFE 2FIHA st HEE
(subacromial) 3] RAS sy FEE
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ANE 539 $EH BYLEUAS A
3 FA AgBE JHeA (mobility) S H
Al accessory testE& XEFA|AHoL o).
522 R.O.Mo AgE 1 Jes AHg 3
SolMEe A4#E hypomobility7t U& Zol
b, Ag#de EgdFoz A% 2xHA 2 E
o] e BAEY LM AE7HE (gleno
humeral mobility)e] Z715o] S Aol &
3 Bg 90° ¥HA AHdAN AB/HFE 553
o2 WA, 43, 121 B £oE 9
ggls FFAE UP3] Fasch AgE 93
He e ol 0 LHALTE HEH
AJ2GA AYrte AL waidta AsdE W
AL B 50EE W AESF A%
oz ZUtEe vEhE F Aed olRAL I
A2t FAE BEFHYY 7Fo] ¥¥E d
Ae FFAE Bol 3te AFddAM 53] gl
E 7 A 7t AMe F5HoE 3
(motion) & HAEA *“?_5}54 &l deund
Ee 253 ol FHE F9Vt &8 A
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ag 13.

ag 14.4
2 Qa4 42 W FAR 3EF4 P4
Mg AT £8 WY Zog BAN

LA AT tFHo AFY Ashg
RAA 2 O FFE Ta8s HAO BolA
U 3428 we FANHgolth(Neer's test)(
g 13). o] A%E= FAZolY oI E Y
T go] ALyL AeY ¥xE A B
90° FF A7) AHdA & £o2E: AT
€ I JPL LA F &0 HP
AL UWIA A7d AU APy
o disiAa FAIHCl ERAA ¥ TF
T43E FHol HolAY FF& T43%H

JU e

8] 15. Supraspinatus test.

8 16. Anterior apprehension test

AL A< (supraspintus  tendinitis)e] Slthe
JgAute o=z B 4 Qui(Hawkins—Kennedy
impingement test)*(2¥ 14). FEFFTL
JAZANe &4z & 7= Uk dE &

2428 7487 HdsiA AJAE 90° Ee
o 30° FHoz WAHAIIL HIAXNZ ZH
oA AFL HAA FEE viudd IF F9
IAZE =2 £ AHIF 15). FLHHEY
A Ao] BEHAH FEFFTZ ZA =
B2 EQHA A (instability)ol]l W HAZ A
sjof oy, HLEAAAY ZHAH(anterior insta-
bility test) A} AARE BAE 5 AHAA
90X 9™ (abduction) A7}z A £33 A(lat-
eral rotation) A|7|H A 2zte] WIS FEF
tH2E 16). 8x9 FIoA FF& 543
= BHE 9E F UAY EtE BRE

(e o o

3
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By
% el

cus test). Arrow indicates where to look for suicus,
which is not evident in this patient.

AE & JAY Aol A woldFF ol
Eoj7td FANHES YeElli= Aold. Reloca-
tion test: $0° 2J4, Hddley ABRIE 9
3 AAZ AedA A43Ert AFoz U
EE GFM & FA Wk FEUES F
ZFolv Fel&o] glolA e F ¢ 7}
Fack(ayg 17). 3R E¢AHAL  HANinferior
instability test;sulcus sign):= S 3 =}
Aol A B& gol Eoln Mg &x3] ol
o AARE Bx1e BEAE 7R @ &
o2 &ES Fu 3 oz RN
Yo FEU(IE 18). AU4EF9 A%

gl 18. Test for inferior shoulder instability (sul-

g2 Aplel £7he szl S0 FEE Aol
7t ol suleus signo] WERYE e
A A (inferior instability)e] ke A"
sulcus signe] YAwrLe S.G.H.L% 234
gzl oy Aok FAT. LG H. Lo
ol AY 9 4o & o] FE& H7el7] 9
HA B& 90° WA YA FAsoF 3Tt
olw] &}2o] ¥ (inferior translation)e] £719
o] glew I G. H. Lo} v Ade RAE
ouigch. 4g@de PG BHYA As
AATE7 HE gFHog doht ol Fdte
Ag Hyristd ARZE 4 Yok F4BPF
s} gtigol 3 ZAxoA tdstA 2EH
28 e £ USE AT Aol o]
oF o} AHuty} Fpo g o|FYEE B/AH
gl A} AAFFE7L duivd FHol=7HE uE
ok §39 B REo] hard@rt soft@rh
empty@7tol metrd AARZE £x AT softst
I empty end—feelo] Yz AFYo T ALE
A olFE0E R EAsTE FATH
A4 3 w@ste] Ay =& g H
7t AE Faso.

A =

WAL @ FAe met HHdA 34 A4
HAAE AAste] Aot AEE &3l 3
o 859 2¥L @39 v AFH 2¥
&S FaA7led w3k 3R

16tA| (ederma & hemorrhage) 2| xjg&V

(1) cold therapy

@ ice massage, ice packs, refreezable gel
packs

@ duration ; 108

® frequency . 3~53] /day

(2) heat therapy

@ superficial heat : hot pack

@ deep heat . ultrasound
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22} 19. Four basic shoulder stretching exercises.
A (top left), internal rotation should be performed
in less than 90 degrees abduction to prevent im-
pingement. B (top right), External rotation at 90
degrees abduction. C (bottom left), Overhead at 135
degrees abduction. D (bottom right), Full overhead
position in external rotation. caution must be used
with stretches B-D in any, patients with anterior
instability.

8l 20. Four resistive exercises found to produce
consistently high EMG in the supraspinatus.

A (top left), Military press. B (top right), Scaption
with internal rotation. C (bottom left), Flexion. D
(bottom right), Scaption with external rotation.

12| 21. Prone horizontal abduction.

(3) electrical treatment . HVGC(high vol-
tagy galvanic current). TENS, MENS
(4) medication : non steroidal anti—inflam-
matory medication
(5) cortisone Injection . subacromial bursa]
3718 Z+AA7)9 subacromial space?] ¥
S ZAA717] A
(6) phonophoresis : 10% hydrocortisone
(7) 1ontophoresis . cortisone
(8) exercises
@ stretching(1¥ 19) : rotator cuffs, pec-
toralis, triceps, upper trapezius
@ strengthening®
@D supraspinatus(13@ 20)
© military press
© scaption with internal rotation
®© flexion
® scaption with external rotation
@ infraspinatus & teres minor( ¥ 21):
prone horizontal abduction
& scapular stability muscles(trapezius, le-
vator scapulae, rhomboid major, and middle
and lower serratus anterior)'¥( 2% 22)
& scapular protraction
© scapular retraction
© scaption
@ rowing
® push ups with a plus(scapular pro-

traction)
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18 22, Four resistive exercises found to produce
consistently high EMG in the scapular muscles.

A (top left), Scaption with internal rotation. B (bot-
tom left), Rowing. C (top right), Push-ups with a
plus. D (bottom right), Press-up.

Additional scapular exercises used in the early stag-
as of rehabilitation for impingement syndrome.

A (left), Scapular protraction. B (right), Scapular
retraction.

® press up

(9) proprioceptive training . free weight

exercise
2ctA| (fibrosis & tendinitis)2] XI&

(1) cold therapy

(2) stretching

(3) stretching. plus active motion

(4) resistive exercises : very light weight,
within pain free range

(5) medication . non—steroidal anti—inflam-
matory medication

(6) surgical decompression’® : removing the
thickened bursa,

(7) sunbacromial corticosteroid injection

3cHA| (bone spur & tendon rupture)

(1) surgical decompression

(2) anterior acromioplasty (2@ 11)

Thel AWE FEFITOl AgBE B
B4 WEel & Aol E¥ixE 2P
AL ABAHE AN FFEES EFA
Aok g} Agdde AU YL AR
T 28 FAINY ATEn 2EETD o}
Ut 289 ATYEE, Ao 80 %5
I ojgsE A, nfFTE F4Y Fxd o
getd ¢ UAnk. 2R{eE4 AZo] "oy A
BHe AAS - AFE ¥4 FHa &
& oM. ABE EUABAHLE dsiY
LAY FEFTFTC] e BAE A 1H
TEHN EFELS e YgBHA 48
EF57 4 Fed 2/8E0] APHAA ¢
g < UA o ¥t

LfFTEY & uUdde BaloA HE
dlob stedl 2 olfe #EY X9 FHE
383 7jge FUZ(kinestesia) g WA
7171 fsl ATt

Protocol(arthroscopic subacromial de-
compression—intack rotator cuff)®

Phase 1-immediate motion phase(day 1 to
14)

(1) Criteria for progression
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18] 23. T-bar A-A exercises
A) A-A flexion B) A-A extension C) A-A ex-

»

ternal rotation

(2)

(3

stable shoulder

Signes

a inflammation

b pain

¢ ross of ROM

d weakness

Treatment

a passive & A—A ROM exercise
a) pendulum
b) T—bar(1¥ 23)

b capsular stretches

¢ strenghening . submaximal, isometric

d modalities ; ice, HVGS, ultrasound

e NSAIDS

(4) Goals

a prevent effects of immobilization
b full painless ROM

¢ prevent atrophy

d reduce pain & inflammation

intermediate phase(2—6 weeks)

oY)

(2)

(3)

(4)

(1

(2)
3
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Criteria for progression

a minimal pain

b nearly complete ROM

¢ strength at least 4/5(good)

Signs

a pain b LOM ¢ weakness

d poor neuromuscular control

Treatments

a A—A ROM b A—ROM

¢ aggressive stretching

d strenigthening : isometric, Isotonic,
isokinetic —submaximal

e PNF-D, flexion/extension pattern
with isometric holds

f cardiovascular fitness

g manipulation—post. capsule stretch

Goals

a normalize ROM

b regain & improve strength

¢ improve neuromuscular control

d eliminate pain & inflammation

Dynamic strengthing phase(6— 12weeks)

Criteria for progression

a painless full ROM

b no pain or tenderness

¢ strength 70% contralateral side
d no impingement by exam.
Signs—none

Treatments



a aggressive stretching

b strengthenning —constant loading
(eccentric & concentric)
isokinetics, manual resistance,
plyometrics

¢ neuromuscular control exercise

d fundamental shoulder exerise(basic
ten) —for strength

1) rope and pull flextion
2) T—bar flexion strengthes
3) T—bar E/R stretches
4) T—bar I/R stretches
5) external/Internal rotation
strengthening
6) lateral raises to 90°
7) empty can
8) passive ROM —horizontal
abduction
9) biceps curls
10) self capsular stretches
(4) Goals
a improve power, strength, endurance
b improve neuromuscular control
¢ prepare for gradual return to func-
tional activity

Return to activity(12— 16weeks)

(1) Criteria for progression
a Full painless ROM
b no pain or tenderness
¢ muscle sterngth that fulfills criteria
for sport(isometric/isokinetics)
d satisfactory physical examination
(2) Signs
a isokinetic dynamometer 85%
contralateral side
(3) Treatments
a interval program . throwing, interval
tennis
7} Throwing Program
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7}) 10M Phase
a) step 1 warm—up throwing
10M(253] ©=)7])
#4152
warm - up throwing
10M(253] ©=}71)
b) step 2 : warm—up throwing
10M(253} ¥ xj7])
4 108
warm—up throwing
10M(253] Hx]7))
A 108
warm~up throwing
10M(253] |=}7])
1}) 15M Phase
¢) step 3 . warm—up throwing
15M(253] | x]7])
4 158
warm—up throwing
15M(253] " x]7))
d) step 4 : warm—up throwing
15M(253] @ =x]7])
FA 108
warm—up throwing
15M(25%] ¥ =]7])
4 108
warm—up throwing
15M(253] | =]7])
t}) 20M Phase
e) step 5 : warm—up throwing
20M(253) " =]7])
4 158
warm—up throwing
20M(253] ©=x)7])
f) step 6 : warm—up throwing
20M(253} @ =]7})
F4 108
warm—up throwing
20M(253] ©=]7])
F4 108



warm— up throwing
20M(25%8 |A7])
2}) 30M Phase
g) step 7 . warm—up throwing
30M(253] ©=}7])
F4 158
warm —up throwing
30M(253] ©A7])
h) step 8 : warm—up throwing
30M(2538] ¥i=x]7])
F4 108
warm—up throwing
30M(253] ©x71)
F4 108
warm —up throwing
30M(253% ©=#A17])
u}) 35M Phase
1) step 9 : warm—up throwing
35M(25%] ©=X7])
4 158
warm— up throwing
35M(253) ¥A7))
i) step 10 . warm—up throwing
35M(25%] wixi7})
F4 108
warm—up throwing
35M(253] ©=x]7})
F4 108

1} Interval tennis program

First week Second week
Monday
12FH 20FH
8BH 15BH
108 #4 108 #4
13FH 25FH
7BH 20BH

warm—up throwing
35M(253] @x)71)
H}) 40M Phase
k) step 11 . warm—up throwing
40M(258] ©=x)7])
4 158
warm— up throwing
40M(258] ©=x}7))
1) step 12 : warm—up throwing
40M(253] € x]71)
4 108
warm—up throwing
40M(253] € X]71)
¥4 108
warm—up throwing
40M(258 ©=A7})
m) step 13 : warm—up throwing
40M(258] | =A]7])
F4 10%
warm~—up throwing
40M(253] ©x]7))
4 108
warm—up throwing
40M(253%] ©x7])

n) step 14 : Begin throwing off the

mound or return
respective motion

Third week Forth week
30FH 30FH
25BH 30BH
100H 100H

108 #4 108 #4
30FH Play 3 games
25BH 10FH
100H 16BH

50H
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Wednesday

15FH 30FH 30FH 30FH
8BH 20BH 25BH  30BH
108 4 108 #4 150H 100H
15FH . 30FH 108 #4 108 &4
7BH 20BH 30FH Play 1 set
25BH 10FH
150H 10BH
50H
Friday
15FH 30FH 30FH 30FH
10BH 25BH 30BH 30BH
108 &4 108 #4 150H 100H
15FH 30FH 108 #4 108 &4
10BH 15BH 30FH Play 1 1/2 set
100H 150H 10FH
108 &4 10BH
30FH 30H
30BH
150H
(4) Goals

a unrestricted activity
b maintain normal motion & function

okinetic criteria for return to throwing(180°/sec)

7} bilateral comparison ER 98% ~105%
t} bilateral comparison IR 105% ~115%
t} bilateral comparison ABD 98% ~103%
2} bilateral comparison ADD 110% ~125%
o}l unilateral ratio ER/IR 66% ~70%
v} unilateral ratio ABD/ADD 78% ~85%
At peak torque/body weight ER 18% ~22%
o} peak torque/body weight IR 28% ~32%
2} peak torque/body weight ABD 24% ~30%
2} peak torque/body weight ADD 32% ~38%
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o} 3] 2] A v} (capsular  tightness)
deBEo EdAN oz Ay ASFHEI)
HZGHoE olFsted HBPY Fo] Fol
R Aol FEFTFT HdYA Y. 2EZ
Frd H2d o7& Z X837 HaMe A
B YA sfratn go Yl ¢
ofol Fr}. FEFITY XN R AouHy
A¥FVEY EF5E HEA7T HHINY A

o5 7S EAI =Y 2HE ZHoL
3o}, =3 BXHQA A (dynamic stabiliza-
tion)E FAAII= EFTEE EFAAAN A8
Lia= 8
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