Y2 7N Ao Fedelet AAB A, Hir=H A=

S BER W EV |

M B

32 7N A2 A% ST el whEl A RIETt FTlste] Fd7] o] % v AR 55 7Y £85I
st A8 Agto 7 dEA rt.

3| AE 7 B (rotator cuff disease) 73583} &% T (subacromial impingement syndrome), 3|3
DN 2 9, A2 N AF 9 g, Y A2 ) 9 g, 2 A2 ) 3E A S (cuff tear
arthropathy) 50| L3}, o5 3|12 7l 2 A= WHIlo] Adko] oL, &2 A (bursa)S] &=
9ol TF oA R A2 ) e W, Yoyt AdEe] Ao g Xggste At e
dHe] #H o 2 ofaf Ak, aFA|RE 32 7l Ak vl B2 A7 e} ddolx Btetar 1wy 71
7 e Aol digt A= v|H|stlem 2 A st} B2k AES 5o 7|2 AFTT S S| A HA
AT 7 Ao g U gl tigh Aol B Aol it sAE Al g2 54 e w
A= 895 Jovt o] A= S 94te glo] AdA S5l WAeHA e A He 7
gFo] QlojA] o2 HE T4 ) o] 9o thE I Y1 2o g ATt Qlojgitt, B AollA = 3] W2 N
ko] WAy o) ti st W) A2l 1 A B, BEA X5 tiste] 1hds] A st = g

PIHZ O 22| FEYE

: Impingement through the “supraspinatus outlet” (Extrinsic mechanism)

Neers= 3| 707} supraspinatus outlet & §3+ wf WA ¢ gl FE0] 1 5pdo] & Aol 2
Arkar AZ4stgiet. 1 ¥ Biglianie 7%-2] eje} 3|12 7he] WA o] ddAdo] Y-S FAsHAA e
e = A71A Fejshs o 2 2573} of(Bigliani classification) type IIT 733 (hooked type) oA 3] A 7} 1}
do| ¥t 5110 o|= o] H3t Fe| o] o] g8t 3HS TS FA el 32 e AEHe T=
< ob7187] Wizl Ao 2 AZbet it 1Eut Lee 52 A% 8t We| A 7188} o tigk A st A A
& A2 7N Z(n=20)7% 3 A2 7 9 F(n=20)¢] ¥ A5 T 2, A2 7)Y 5 of ek BAIYL
o] A% 3t WMo HF 2 T kel frefst abolE HolX| 29ty AR o R A% FH o] thE &
27} 332 7N ol Fad 93-S & Aloletar FA4sglnt. 3l 7 &S A AEal ohfelM o F
E(FE ST o5 &F qhatel| oste] W= Zlo] of} 32 7| AHA| ] YR ¥4 (intrinsic
degeneration)o]u G5 WH3-2] FFF 5 ol aglo] HgA o Agsh= Aow dEAaL glrt
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A o] Codman-g 72 A 9|4 microinjectiong ©]-g-3F G704 “A At (critical zone)” &) 7HdS =
stint. &, B d2 7 HrEE-H A 1 em 29 9ol s 8H- o] EAsto] o|3LelA] 112] 5t Fo] HAl do]
dth= FRolnh, SHAITE o]+ 22 e] Pejo] AAddM = F&s] W=7t FETE o] {2 A ¥
# E¥ 2 Jehicta B 4 glohs F4o] 2glo] Al7]1=2lth. Rathbun 5-& o] 9 AA o= Z32-8t oF
o] Y75 Ho|A|RF Zo] YA & #371 ‘wrung out” EH& AAS #EstaL Fo| X wet YAH
1 38 dldo] Yeh= Aolgtal Bt lrt, 3 3| 7514 9] X|of wh2 P X 2fo|7) e A2 &
HA Tt F, sIAE N9 g W FH @ F X5 Ho|A vk A W ole i Ex7} vlv|gh
G Helot,

3. 3N 7 79| El3t Y XA apoptosis)

ARl whE H3A wshrt 3d2 7)) 9 o] Yol "rke F eIt Nixondt DiStefano 52
2 3d2 7N "3} WskE A5t 0w AFe ok, "3t s A2 ) 2 % el A

X 23 RN FUehA 8% 52 EHOR Ik ek Brewer S A2 )] & 2A
AN 9] WIS F1ESHAN A AES BB RE P, A 59 729 B A0 GAE AT

th. Kumagai §-& 342 7] {258 A58 2, 584 wsks B 342 /) delx gdH o 4
sfofdt A2 3 a P Al A3 B w {7 ot A gokar Barstedrt, ol 32 ) e &
FAES oA AqstA o 2 B2 HlE 2eighs AlARIThaL st 404 o] Holle= 2 AystA] gkow
50-60tl] oJAtelA FrHEEo] FFote I /) ke A% B FEg o]Ejgh o] HgPAd wisle) ¢ddto]
Re& AlAkgt,

A A2 7 A9 HPA A3sle} apoptosisol] theF A7z Fol P Ea o}, ks 2EG A
(Oxydative stress)7} apoptosis®} A&s}o] B2 B 317} 9l 01 reactive oxygen species (ROS)2] &4 o]
A A 2 2 apoptosisg D27|= AES] £& el 222 AU Yuan 52 3|H2 7 1] #4
©H(34%) ©llA] apoptotic ME7} thZ2(13%) ol v|ste] F7= Qrkar Barst ot

7

=

S & A B, WEEHE TR dste] A= A Hofsle 25E0] dEEE
o}, o] 2 Qlsto] AdE Ad AFo] BAYstars i T AEEd vS 77 Al sl =

o] Zg7e] FEo] Hl LoluA Bt

2) 2tAE 1} 0| M| &4 (overuse and microtrauma)

Soslowsky: rat model-& E38}o] extrinsic 2¢1 A2 7ol gt Jutednto 2= A B Go7t=] o]l2
7|17} BEstrhar Fst gk, shARE o] gt o ghuto] ERlleh= Z2odM Y] S-S e H =g A2
A 9] 584 wsts xste] dgolvt 1 S doittal 35t vHEAQ ~EHAE 3]
<70 A A Yol 22 &34-8 skl olelgh &2o] wA X157 Hell F7HAQ1 &4 YAl At
o|2|gt A o] HARE- O 2 REE A vpxld] 7 91 d7bA] X == Ao|tt,
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AF7A G vhRE HAD ) £4L DA A% olelA o] FEEGE STl <7 9 ghuto]
oAt Wk Aol ohu H 4 skt B o] FA2 A AAel Wi WA (intrinsic
degeneration) o]} ZHAME 5 ofe] Q9lo] B o g 2183H= Ao oA 9T},

YA T BN FFO KO

32 7R shHollA o 4= Tl LAYSHA] ed=7t ofl s A= of
2 A A vt gltt. B A7Ed 4 A BEEL 4 X2 N g @AEe] 5EE T
olut 715 ZolE Uehl A et AMds 1 9 ho) ZEo] Fof QlEell= Bt hEd vk X84
FHESHD)E 72T AMSS Harshal glot. o] 23 AMEELS 1 BE ARG HE T87 239
73 Tl 7S F57 . Ioi T2 FFH R AT 7 oyt A Pol = 149 BAH1607H
A8 E o 5o AR 32 7 gde] AAE via B4k, Adhs AT ) g o
L x| ok daglo] Add AW e oS Wol 7P £3 T F FHAT AEH s TF Foe A2 N
34 A E Loh=l 783 L oy

AR o7ls 3R TFA A Al dE o 71skehA FAlo] dAEete] St UAsh= whY, 3
A2 7 3 E FAE0] AAE TEH R A ul] ks Fo HiA A Q] A Holrt dojdteE At
A2 AR g Bdel Asto] AT ) Fke] S F

coupleZ fAste] A=Al AR &2 9 o)
o] X7} AAFARQ 71%5-S f A= UL Fa3d .

Z| Sakai 58 3| A 7 23t skxte] AN 5} H A Z2Z]o|A IL-1 beta, TNF (tumor necrosis factor)
alpha, TGF (transforming growth factor) beta 5] 9% #hg- w712 o] Walgg ¥Hich. Yanagisawa
52 s 3 34 A& VEGF (vascular endothelial growth factor) ] #-8]7} 3142 7l 23 8xle]
%8st AAgellx AAT] S7HANSTS SE8HAT. AR A3 FH2 ) 2eo] A% 5 AT
14 4 w0l Bofahi ofel 714 cyiokinese] Wl GPg W A3, S /) 84l 28 5 o)
ol A Aagelel vl o3t FFEOR Be Fo 9% cytokineso] WHPE Bis}girt, &3 SDF-
1(stromal cell derived factor-1)0]2= wj<- 7+e8} chemotactic factor7} 3|42 7l 3kape] AR o} Aot
o] Hr} Bo] WA EE APT 28| 20| =L} COX2 olAlAlZ 1 W ool 2ABL drelulo e 3
A 7N AP A AR 5} Aol A=o] 24} urE T 718 ABAFo] 9e-S ¥ st uf ek st ol A
Ao oA A% 5} HArdol B2 k2] free nerve fibers®} substance P9} -2 3 A K (nociceptive)
& Pt 87 (recepon 7t EAIR] BraIAict. ol2le 217 247} 217 g B4, cytokineso] 4
S} Aot 237 olol| ZAY3ITh= AL 3| A2 7] A3ke] ZAbo] AR 5} Aoy WA Beo] oo
&3] A|Akgi

O

X
o 0
e

oY ot



A 7 gud - FEEey

HojlA &3] ATt 1 o]z Aol 3 o] ko M- v ge] abo] H &4 Al B E
o] ulu|3}7] wiiEo|th(Fig. 1A). Codman rim rent 7N'd-2 7]&3HAA 3|2 7)) 3G A HollA] AJzt
sto] Aahg W7lA] Klggsto] A= WS g go] WAL Harst e, S| 7 i o2 2 SA4S
AW, & ol 72 A ZA oA AlFete] Xdsh=t] o= 3|AZ AellA] S 7 wWol vk 97} o]
3o]7] wiiEoloh(Fig, 1B). At 3|H2 7l -2 st o] s 250 #5492 v g9 A Exg) JF
HHA 257} Gel=o] Bde] 8-S £315}7] Frhnotch phenomenon). G E 342 7] AL AJ7to]
733 e et WEo 2 @o] dojubar F9] 223 {2t o] #A o] 755 HetaL, 3H2 A= A
o] 18yt

olx £3] A, (B) S Aol AES 7 ol et

gdH 3d2 7le A 2471 EA] G Ao g A Stk 1 o]f= oA g dEA] ¢k ol A
=7 A7A FEH o] Ad o] HAE A AL B9E Holx| s, v g R Pl FFo] YB3 o]F
o] AA| FFHA of7|HE ¥4 Y ddo] BAs] 719 AA AR5 A AT 53 3|7 719] 5t
AR P BEY | =Fo| HoglojA] o] AN EFH Faof ofsto] 7o Afoll Bad A
clote] A& ZEA 02 dslr] ol A2 | 3d F FAZro] Agt Folx 9] Xf+= 7|dst
7] ol et 3|A2 7 9] spdo] X1t 2 o] ot AW A Qstol| wishy} I AsHAl = HAHA
02 kE T B39 949 3|A2 7)) Abe]2 &5 9 (button hole)d} o] #1X|5te] ¢ 2] =] o]
A= 4aB{d3 0 7% (coracoacromial arch)7hA] WS Yo 7]= 3d2 7 9t S (cuff
tear arthropathy) 2 X5} €},

Yamaguchi 5-& 3] A% 7)| 5tdo] glov} BZAbo] el 345 = 238 (51%) oA FF 2.8 Fol =
o] YebstaL, 39%3 |4 gt o] g3l om st de] 277} 7HAg A9+ Tk shgit. o] A
T34 A2 /) Sdx Sodo] o= BAR Y 7hsAo] mon, sde] Fr|x FU1E 5 ke
A& AAReHE, B3 Yamanaka 52 3132 7o) B8 B8 9 3AE FE 2PE= FAI A7 80%
o] ZrtellA] Fat 2@ F FFo] F97F AA L AF IR Yt drtar it wheba] 31[2 JH el d
o o] sl Ao g2 vl go] FFPstaL T 950 2= Ao dHA St

(o

BEN X2

B G5 QM B B Sl ofs) A% B2 7 9 BASe] Ae Faolut 71 oS e
QR=ThE AL} stale] Aol ol QgolE B7ska FEgle] A Aol FRsshrhs AHS dlA 3l
o} w3 $EE F A o] HuiTtE FEa Awde] 715 ol 297} 8] uliel 4% A= W
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H A7l QlolA] ol AR & =] @2 A olrt, 3|HZ 7 o] X = WS AR sk dl oA 1L
Hallol & 8RISEE vo], 5%, A 174 =, AW {5 2 7% 35| tigh #xte 7| A= 5o $
2F 8217} e3E st o] A7), T3] 717 7% Aol AR 2 2 HF A= Y ﬂ’:] 734 g]lo] Qict, dwk
Aoz d S5 604 o]de] At 928 glo] 3| H 7 B8 9 E v & 9 g A9 HEA sl
oJgh miR A tde A ARAL 75l E Aol glom Fo5s T4 s = Eﬂ olejgt gkate] 734
HEA X85 WA Alggitt, =3 804 o)/de] g oAU 2 $5 Aert Ald 41, $50] A3 AU 4
‘3]75]' 735, Mgt Fe} 6}771] ABA o] FRHE 739, Aot &g communicationo] 8715t &
5 Ao Aol dldElE A 52 & T A ST JA ] oA e § B AR o Qs &
A G N2 FAol o712 = 9o v g UAA 0 2 v d Wi FHeh= Zlo] ulhA|E Ao},
HZ‘JJ XLEL HJ’”S%% 5‘]?; 53—?_01 2hA| Z7) F52] gstel AR 7159 ﬂi—i s = Qi) WA
A 59 FEaH, AGFA Y WA, ETAE 58 18T 5 9t 94 7]
do] 3174‘/} o] vilg- gk Aol dest 37tolvt #A ol 28| 2ol= AR
gttt 715 33HE flstole A Al —'—E—E 32 N 9t g FukEo] 5 E BAGS
2 EPAE o8 7 ol2jgt vlFEA X5 o% B8l 4~67)
4 o]} Sabo] 3 AQlo] AlGHbE &2 A2 uds) Blo} gt} Aroll 58 A 7] 1Y SAtellA
ZH 2o|E FALQWH O] 84S ¢ A, HE 5t 2H| 2ol= FALA o] e A iﬂ ZE =k
oA gt A5 a7} a5 ¥l vl Qiot. =3 Ttoi 52 3| AE VN A 9t 82} 54782 Ht 3. 4‘4
FAIg A3 82% A7 A5 ‘3_'5‘3}913“‘1 53] 5 o] FAL 7Y A= T°ﬂ"1 A4d &
He7F HEF] A S5 458 B9 ST 2 2o Hask gt 53] E7Fsg “6"‘?:4-&
3] A2 7l A (rreparable massive cuff tedr)«] 3% Gerbere #2l9] &Aool A1 7|54 s8] IA
STEHA & A HEAQ A5E AN AS F431 9.2, Burkharts= ¥Hef i 33 S]HS 7] &=
T Ee 8-S wethH A 39 force coupled frAlsto] whEE dAeu Fe o] [ U HIFEE
THEo] FohH AAQ Ad S20E BY 7 Yokl FE vt webA] st ge] A7 |Hoke 3 g ¢
A7t AAAQ 715 AU B S8 JE s Fe d T

REFERENCES

1. An KN, Brown AO, Korinek S, Tanaka S, Morrey BF: Three-dimensional kinematics of glenohumeral
elevation. J Orthop Res, 9:143-149, 1991.

2. Arroll B, Goodyear-Smith F: Corticosteroid injections for painful shoulder: a meta-analysis. Br J Gen
Pract, 55(512):224-228, 2005.

3. Bigliani LU, Morrison DS, April EW: The morphology of the acromion and rotator cuff impingement.
Orthop Trans, 10:288, 1986.

4. Blaine TA,KimYS, lliyaV, et a: The molecular pathophysiology of subacromial bursitisin rotator cuff
disease. J shoulder elbow surg, s14(1):84-89), 2005.

5. Burkhart SS: Arthroscopic debridement and decompression for selected rotator cuff tears. Orthop Clin
North Am, 24:111-123, 1993.

6. Codman EA, Akerson TB: The pathology associated with rupture of the supraspinatus tendon. Ann Surg,
93:348-359, 1931.

7. Fukuda H, Hamada K, Nakajima T, Tomonaga A: Pathology and pathogenesis of the intratendinous
tearing of the rotator cuff viewed from en bloc histologic sections. Clin Orthop, 304:60-67, 1994.

-77 -



A 7 gud - el

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

28.

Gerber C, Fuchs B and Hodler J: The results of repair of massive tears of the rotator cuff. J Bone Joint
Surg Am, 82: 505-15, 2000.

Gotoh, M., Hamada K, Yamakawa H, Inoue A, Fukuda H: Increased substance P in subacromial bursa
and shoulder pain in rotator cuff diseases. J Orthop Res, 16(5): p.618-21], 1998.

Itoi E, Minagawa H, Yamamoto N, Seki N, Abe H.: Are pain location and physical examinations useful
in locating atear site of the rotator cuff?. Am J SportsMed, 34(2):1-9.), 2005.

Itoi E, Tabata S: Conservative treatment of rotator cuff tears. Clinic Orthop, 275:165-173, 1990.

Kim YS, Bigliani LU, Blaine TA, et al.: Stromal cell derived factor 1 (SDF-1, CXCL12) isincreased in
subacromial bursitis and down regulated by steroid and nonsteroidal anti-inflammatory agents.?J Orthop
Res, 24:1756-1764, 2006.

KimYS, Kim JH, Jung HW, Bigliani LU, Blaine TA: Gene Expression Profile Analysis by cDNA Array
in the Subacromial Bursa of Patients with Rotator Cuff Disease. J Korean Ortho Asso, 43:171-180, 2008.
Kumagai J, Sarkar K, Uhthoff HK: The collagen types in the attachment zone of rotator cuff tendonsin
the elderly: An immunohistochemical study. J Rheumatol 21:2096-2100, 1994.

Lee SB, Itoi E, O Driscoll SW, An KN: Contact geometry at the undersurface of the acromion with and
without arotator cuff tear. Arthroscopy, 17(4):365-372), 2001.

Levy HJ, Gardner RD, LemakLJ : Arthroscopic subacromial decompression in the treatment of full
thickness rotator cuff tears. Arthroscopy, 7:8-13, 1991.

Matsen FAIIl, Lippitt SB: Shoulder surgery: principles and procedures. Philadelphia: WB Saunders,
2004.

Milgrom C, Schaffler M, Gilbert S, Van-Holsbeeck M: Rotator cuff changes in asym tomatic adults. The
effects of age, hand dominance and gender. J Bone Joint Surg Br, 77B:2967298, 1995.

Neer CS : Anterior acromioplasty for the chronic impingment syndrome. A preliminary report. J Bone
Joint Sugery [Am]54:41-50, 1972.

Rathbun JB, Macnab I: The microvascular pattern of the rotator cuff. J Bone Joint Surg [Br152:540-553,
1970.

Sakai H, Fujita K, Sakai Y, Mizuno K: Immunolocalization of cytokines and growth factors in
subacromial bursa of rotator cuff tear patients. Kobe JMed Sci 47:25-34, 2001.

Sher JS, Uribe JW, Posada A, Murphy BJ, Zlatkin MB: Abnormal findings on magnetic resonance
images of asymtomatic shoulders. J Bone Joint Surg [Am]77:10-15, 1995.

Soslowsky LJ, Thomopoulos S, Esmail A, et a.: Rotator cuff tendinosis in an anima model: Role of
extrinsic and overuse factors. Am Biomed Eng; 30:1057-1063, 2002.

Tamai M, Okajima S, Fushiki S, Hirasawa Y: Quantitative analysis of neural distribution in human
coracoacromial ligament. Clin Orthop, 373: 125-134, 2000.

Yamaguchi K, Sher JS, Andersen WK, et al.: Glenohumeral motion in patients with rotator cuff tears: a
comparison of asymptomatic and symptomatic shoulders. J shoulder elbow surg; 9(1):6-11, 2000.
Yamaguchi K, Tetro AM, Blam O, Evanoff BA, Teefey SA and Middleton WD: Natural history of
asymptomatic rotator cuff tears: a longitudinal analysis of asymptomatic tears detected sonographically.
J Shoulder Elbow Surg, 10: 199-203, 2001.

Y anagisawa K, Hamada K, Gotoh M, et &.: Vascular endothelial growth factor (VEGF) expression in the
subacromial bursaisincreased in patients with impingement syndrome. J Orthop Res 19:448-55, 2001.
Yuan J, Murrell GA, Trickett A, Wang MX. Involvement of cytochrome c release and caspase-3
activation in the oxidative stress-induced apoptosis in human tendon fibroblasts. Biochim Biophys
Acta.;1641(1):35-41. 2003.

-78-





