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Physical Examination

throwing athletes?] ©17] ZAo] tigt o]g&A QA ZHAL A
non-throwing athletes®= o4 o2 ©E & 4 i
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Pathophysiology

He) Aol wabx g ST B sdo FEE
F 9o, #AEYW £ (intraarticular injuries)e 2+
Microinstability, SLAP, Internal impingement, 342
Mo BHY Zo FRudo] glon, #A-9 &4 (extraar-
ticular injuries) &2 3434 & 32 vascular
lesions$°| i},

Microinstability

Microinstabilitye #3hd E34, A BoA A
(SLAP/MGHL lesion), A/3% £<H44 (SLAC, Superior
Labrum Anterior Cuff lesions)2.2 7%8& 4 gt} st
W B4 Yoz wEAH9 overhead activityst 9
Qo] &  glon o2 st FErdoly FHE} Aty
(glenchumeral ligament)e AW 3 (plastic deforma-
tion), FHe ¥&F 935 (glenoid chondromalacia), ¢
% Bankart B9 Fol 42  3irh. Aol =go] HE o
&<l A2+ load and shift test, anterior Jobe relo-
cation test 5°] ot AFEZE
cation, capsular release/plication, thermal capsulor-

arthroscopic capsular pli-

rhaphy, open capsulolabral reconstruction 5¢ Hgo]
o8 £ girh. AW B4 ddoze oAl wEA)
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overhead activity7} 92le] 2 4 glon o] ¢x|7} 45
T 9A 2L FHY AX A oA Tae] AR el
e TS 5 3 o] Ao Fibdel Adnd
AN B gige] A71AU, AW Fdele] AF A3t
ol e F dem AA A 2/300M FAZ e KB
o] vebdrl, load and shift ZA}, anterior Jobe ZA
7b Rkl =go] o) AT e FRIAd = Whipple
test’} =&°] €t} A FEE suture anchorE ©] &3 s}
<9 8ol Efo] gk AT BebgAe =B wo gy
AJ 2.2+ overhead sports7t F QQlojm ok 50904
973 ostdx FAZTE, o|2 A3t} anterosuperior
microinstability, anterosuperior SLAP, 4322} Algte)
0 ootd, #49 S A FEvd, B AF 93t
Z 59 wWdo] A7} Savice T AT By o]
© AF A BEeke] Wy ) 2429 #HE &
FEode] YT + glem o]& SLAC(Superior
labrum, anterior cuff)olgtz &dct. AEE load and
shift ZAM, anterior/superior SLAP ZAP3*?, Kibbler
AP, Whipple #APY Fo] Ao £80] dr}. g2
£ SLAP repairst AT /9 ¥ dAlgolut Bg&o]
&3ttt
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SLAP (Superior Labral Anterior Posterior)
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Early cocking

Start Hands
apart

—lDeceIer- Follow- _l

{
,_ng’t(leng__ - Acceleration w— ation through

Foot Maximum Ball Finish
down external

release
rotation

Fig. 1. The six phases of throwing, shown here for the baseball pitch. From left to right, the phases are wind-up, early cocking, late

cocking, acceleration, deceleration, and follow through.
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Snyder®*®& o|FutZ FFe] 7]A1%-st glenoid labrum
9] Aol WS SLAP (superior labral anterior and
posterlor ]E‘]— Hyslgon ol Agt@Ao] Ahtom o}
gr5o] TAE: 7)'1 letz Ad9stdc). Snydere SLAP
Hg 477 73 Bl A 132 4% #dde
o] e B %5}01] o3 ulR, A 28 7}72} 2o g
2 AR dEedro] HAHWA o|FurEe ATt HEE ¥
B2 AddAs #deol £RAY ”*-é dz9 g9
v S5k Holgle Ao ol fAtetAl BE 4 Slth A

sae BAskeol BAo] BAYEZ Hold Ao} olF
wEe AnsA 2olge Aol A 43& Al 383 f4t

3t o]Futo] FHFoE AAHUAM dFrlo] supragle-

Fig. 2. Anterior subluxation and resultant anatomic damage
with the arm in the coronal plane.

121

noid tubercled) #2=o] Sle A4 BT Maffet &
e of7ld 919 o Peyrt EFH e F+E T
Ealgon, Morgan 57 A 28L& oA AlRst] A,
s A ez A& lannottish Wang §°&
supraglenoid tubercle®] A€ Fzo] SLAP WWe 2]
Ake] =8o] Pk a1t SLAP HW-& Adslr] $jslod
2|7k o|gtE el HApdol o] 451 9tk O Brien $7°l
71EF WHE #}xle BEAE g AW e Ze
0% A 2, x| Evtte] upegg Al b, 10~15
= A= WA A7 el A %Z}ﬂ 2] o
g ez I& /RIS W 559 #FE &9
e AAAN Bate] Eutdo] Y= FAF T 3
o A AL 7RIEEd 559 fFE P A
AoXE BFol Yeh AT 5 WA zAoA FFo
o g Aoz BT 5 U EF BFol 1%
A FooA vehdod 28284 B i + o
o}, Kiblere A9 7 WHog 78%9 sensitivity
92%9] specificity® HusIHTH?. o] HAks ZIFAAA
77} @29 ol YA\ sie 3ate] JR] &rtEo] HE gt

2 &o] 32l YA & F £x9 £o0=2 A BE
g A Wy By oA Foz LA IS st
e W APE Fuo FFo eSS W YHJeZ #

tifo

4@ r»

29
g4l

1o
@l 4

|

Al
=2

ey
=

v <
_@wg
erxirkﬂzighim\o

1=}
I il w
7t #elgollE A$de 924 1~2709] anchorg ©]

Fig. 3. Pitching mechanics A, Normal pitching mechanics from a side view and an overhead view B, Pathologic pitching mechanics

from a side view and an overhead view.
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RPN, A 4389 NBE o|FHIY &4 PErt AR
e Ale Al 387 fAle ez Xgach dold @
o] sdo] o 30%0149 Agole BES FUA opiw
olFulz FEo| AnAEe AYFIY & T o 3% Ultra
Sling (DJ Orthopedics, California) .2 w335l X
BE, &2 BE 5 e AAF £3E g A
& 677 o] Tul2e] o] St AA FES F 3T}

Internal Impingement

Internal impingement+ 3|AZ 719 WEE (under-
surface)dt T ete] 7AE 7t vlF A o2 HEHA 3
A2 M Ao FEdE 2Ydhe AL BT,
2y HE 9 Qeld il 4 LA A FA|T
throwing athletesoll A 713 o] Tste o7 B 2
oz dA Ut T T2 7] dACA deEe
24491 $lale A7E9 WA(the plane of the scapula)dll
Ax A At =3 oA FH T4 259 F271 Aol "
Aol dgEe] HE B HZ AARHA hyperan-
gulationlo] Aw #drdo] 1A= AT e L¥EH
Ad o] £EAA ot (Fig. 2)

Internal impingements &8 FFolu £33 AlY over-
throwinge.2 A% o7 #4 F4 259 g2 2 Uslq A
B FA o] olgklo] A7 AW B st vehdt)
55L& 2 Aoy 3% @A X s Aoy A9
oz Jehd & Aok 55 B9 AX7 0= oA 2 F
a3 Al Jebdtt, F 7] 389 internal imping
ement® T2 4 9o},

1) Posterior internal impingement: =3¢l under-
surfacest FAsEe] Fulo] frayingoivt o) vepdr)
olg Ad AU 27] 7157 W ERIE AR AR
o, diFEe I A7 #E2 internal impinge-
mentell 71,

2) Superior internal impingement: 3722 under-
surfacest #d ool ol frayingelyt stdo] viebdo}
ole F+E3AY $71%7] o #Adhs Aoz oA,

olgld &4E dodle HEr|Ad ddtds oA =
@o| A7t goup dvtdeg Al throwing mech-
anicsl] ¥syb QWA o2 Qg A e} wAAE Ale]
o] v A4E AFo) 7|Q1gch= Ao] YukAQl o] Eo]H, o]
23 Hsle Axe H2 o3 AR FgEo] FHR 9
ALEA o] Bad7] st «3|Ho] FHmatA Lol uA
Hu A3 A2 e BAAEY AFo] dojuyA Hol
o] ezt 2 APH A folls A B o] ojghHHA 2
& A#E 2P (Fig. 3).

SHe2= BFF & A 553 clicking sensations -
2 & 9lor A W 3% A 558 AT, o)F

o & #

9 ZAA} Al active compression testell ¥4YD F 9o
o, o7 @] EFAC] P& F Uk olEE AL Al
kiAol g 270} ¢it} sltletx apprehension A
A BZE Ho|Z relocation ZAMA FFo] AHE £ gl
o} relocation ZAR= &A1 A BHH A (occult anteri-
or instability)ell %3] R ZAbgo|th, WAL A=
t getgol A% scapular-Y, 999, West Point view
59 AHE 9L 4 3tk 272 internal impinge-
ment &2 A 1/2 AN 2 3FE R & AYE E 5
ek =g 1/33 =M 4 #d e sPge]le] sl &
dr}. Bennetts& oj/f #d Fwe EFE 3dde
throwing athletesoA] Fspd #HHe 7PgAleld &5
(exostosis) & A& B A FGARM e 429
A EYelA FREd S AL ¢ . BEF AN E
o 80%F =N A2 A FEude] BAHY, 70%F =0
Me Fad #ddee Eevt #aHY, 80%0l oA
frayingelut stgo] #ZH® ole HygA Ml 7dsE
Rog ARG, 1 oo FAu o} o|FuZ AFe
fraying® #&dt}t, £F o FAE ol HEo 4
Ashs 4 #ARY PR AEdsE &AE #F
"Hol' Meister 52 9 1/2914 F40 #del A3
abrasionolY fissure7t #AEQtln Y3, posterior
glenoid exostosis7} gl T=&o] folnddy®. 2299
Aol 18 A UnA] SzleA] HAZA RG]
T e BABAH AddAE L FF AAELS AYE
Fora SR BE 6.33 FANA 55%A o) A AA
S sEadtin 2Endgth Edelson $9-2 1232719 of
A A 2AE A v FZ 5o A B9} AboloA
jigsaw-puzzle ¥4 EAZHQA & FHAYP1 ol&
internal impingement& Yv|de 27019 239 3¢

St ERlEAvtn Btk #HA AAL Aldle g
3 9 3Hste AT 7MY HE L AT
25 #F slodopsi o) BEE oA 2 34 3
AIMet T8 e € #- e kissing HY
3 At} o]2 g Kkissing B2 o7 #Eo] oA
AEEA A2 Ao BEefe] FAhTe] HEEHA
#42l “peel-back mechanism’3 o] r}”. o
BARA Ao ozt EFH A AHEA,
Halbrecht 92 2 o7} @49 79 90xdA 150%
R olA 9r1g 114] WaF AlelollA HZFol A7l AL
HHsFTGr dgen ol& MRIE %39 throwing
atheletes®t non-throwing athletes® ZAHgF u} throw-
ing dlMe EE dox #Ho] 2AHR Y nonthrowing
M= 28] Zatgdn sttt a2y McFarland 5
& 1059 FAlellM AR FEH datelA oA 2 3A
JelollA Yelde olf BWo] throwing athleted % =3t
HAe getu 2uslgd. #HIZd Paley $92 4199
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professional throwing athleteselA] ZA#AHE& relocation
AAL A0 T3 BHA FAAE FH RE oA ol 3
Zolu} FFE WWlo] BAHATy 1 FHHZ 7] EFEe
frayingel 93%°lA, 4% #FAHE frayingo] 88%lA,
A FHL9 frayingol 36%A LAHATn A
Internal impingement?] X &% EEAQ HbH, #EAA

AA™A%, capsulolabral repair 5 93 7kx #Hel sl
. 27ldle Y, FE8Y, EHXE 59 BEAY PEE
Aed F glon 510] AAEH oA BE, A2 AN, A
742 gt E43<Q dynamic stabilization rehabilita-
tiong A =3}t 7] ARl throwing mechanics® Bb
FozA & ARE A& F Uk £ W) AW Fe
1 =3 3)HE Fajopgirt. BEAQ go] Az A
Sl #5249 A5E ot F& A PR 3
A2 2 BHey #EAF Ud AAeS NPT F UL
o, BAE] gdgolu FA 1/20)4e] gdE F5ole A
AL dopsit?, A BAde] ojgd Afolle BEE 4¥
<& AX& capsular plication°lYt thermal shrink-
age® 27|19 d3= £ Ao BaHayr.

Suprascapular Neuropathy

Suprascapular neuropathyt £3x %& #$o]A
throwing athletes® WA olA A5 & & ok, A%
A7 L gensorimotor nerveZ4 C5, CeolA 71A8tH 7H&
C4oM = 7N g, e dodd, AeA38E, 253t
FZ A2 A8 WW, Az AR 29 g4 A%
4 AL BHsl= oy PR JAGAN oz At

AAL 92 g} Ticker & 79219 AMde] A%

é—?_i% #28d U-shape°] 77%, V-shape°] 23% A<=

% 88%°lA ¥Eo] tAH R Yestin Tt &

/7°ﬂ*1 EAd 2 A Feo] 237} o) Fo] Aok
o gAY A7 ke FAT FukEd 7% A
g2 oprlgtt}, olHd 47 £4& paralabral ganglion
cyst 59 mass effectol] 2|3 2 A=A b} 717l 93}
o & 4 St} 4oz ofH FAEL oW 71T B
o7} #del %3 2 $EY 55 AT diEEe g4
5L 539 Axe BHsH &% gE EQr)h o)gHEgl
AAA gebd Ao whel stojE e wwdlg S o 4
1 S3keke] hollowness7h #2518 ole AR FolA &l
& 4 gith, e oz o] Elo] & 2 Agode W
oAl HEHQ Wi o g Amafolsty EXENOEE F2
ATE AL 4 o, AQA A YR ke Aol
A 22 AUrkes AT AEA dojdt) °]
AellAe] ke AfAe] <3l 9 F42H F329 AF
dody 2AE FAR FRE 4 Qioh, A AL 747&
F F9 929 F A HEAN FIZLE Jte Y
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Vascular Lesions in Throwing Athietes

throwing athletesolld 4x19] & Aol =BT}, 47]
ol 22¥H FH@3 proximal thrombosis with distal
aneurysms, %—3'—4. 2T F
drome), AE F3t %‘-
drome)F°] Utt.

Z T (throracic outlet syn-
o (quadrilateral space syn-

Vessel Aneurysms

A3t T ddEy, T AY M FR(posterior
humeral circumflex artery) ¢ $9F71 288 + Ao},
73§87 agd 5319, 9Ed Y 7 FER 24
g #AE Aok AFAEe] A B YA AN diE2,
e Frb ddel gl 9l FH Fuld WS dodin
Wright 5 ©]& #ed F3@gx 33cr”. Schneider
S B Fa0A 80% oldollA dstalido] hEkE A
o]& ¢ 10%°18tollM 50%3 =9 FA& BT It
gL 43e] ogt. FAe AL E5 ATHY gty
oz o A&Hch oA AA Al Hej A, f3H A
o A Wukg ZA|gof Bl R ¢} &R A W daz ok
3tn] AHez Fge FFE Flsof k. Tx 599 §
d9v& %%, blanching, F47, AQdAG Sol vehdtt,
Az Helol Sle F99 AR 92 E 4A w7n 724
AR, WA m7AA o]9 %% (reflex sympathetic
dystrophy)olA & & & $47 A &8 9 (cold
intolerance) ¥ #A4 (hypersensitivity) 5] 225 &
ek, vascular heart disease, 8, 4% 230 59
Az g Adsopsitt, AF 539 574 & 27 F
F7o AdE 98t F5F AR ARol 38% & o
Duplex Doppler scans, pulse volume recordings, pho-
toplethysmography, 8% &9¢ 59 WAF3 Ad
ol £8o] & & 3. A8E AP &F 2Ho] o] ©
t}. high-performance athletedl A=
with primary anastomosis, ¥& patching, bypass
grafting 59 €39 &7} =8| 2 ¢ vt

segmental excision
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Quadrilateral Space Syndrome

ApE 3 SEFLS 19839 AL eHAoH
throwing athletesel X+ 19863l A5 AR, 4L
AA7L BEAS ABE T 553 Adeld, AME I3t
9] ¢t 5ol Sith Bul ol A A 2 IA
of gut A8 t}é‘% F o ve
Zo] ohzet oot Al
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o BASl BE 97 D A9 A1 3 180 fAG
AAY BT FFTH AR S HINL 5 gen o

H 2S¢ s
. MR angiography+ ¥x&o] ¢ten &4t
= 2del ﬂﬁw L 9]{ Al 5
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Shoulder Injuries in Throwing Athletes

Kwang-Won Lee

Department of Orthopedic Surgery, Eulji University, Daejeon, Korea

The shoulder is a complex joint and, by virtue of having a large range of motion, is inherently unsta-
ble, relying on the surrounding soft tissue structures for stability. The bony joint consists of the gle-
noid, acromion, and humoral head, while the soft tissues include the glenoid labrum, the glenohumer-
al ligaments, and coracoacromial ligament as well as the muscles of the rotator cuff, the long head of
the biceps, and the scapulothoracic muscles. Dysfunction in any one of these components can cause
shoulder problems. The throwing motion involves a series of phases that stress to their limits the
dynamic and static restraints of the glenohumeral and scapulothoracic joints. Therefore, maintaining a
balance of proper biomechanical forces is essential to avoiding shoulder injuries in throwing athletes.
Over the last decade, signficant advances have been made in the study and understanding of the
shoulder mechanics, and pathophysiology of injury. Additionally, advances in surgical techniques,
particularly arthroscopy, have aided in the diagnosis of and the developement of less invasive surgical
treatments for injuries that do not respond to nonoperative measures.

In this article, we reviewed the pathophysiology of injuries, diagnostic techniques, and surgical man-

agement of shoulder injuries in throwing athletes.
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