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Internal Impingement of the Shoulder

Introduction

19921d Walch7} arm®] abduction and external rotationA] &4} #-AH 29] 3|42 7|7} A 34
&3 FA} AolA e E A0S FEste] 2202 BustAA] A A2 ‘subacromial impingement
9} FH3}o] ‘internal impingement 2 HW3lo] gt} F2 FAGolM BHAEE FEo 2 duA UA
T o] AzkSol| o ATt obd dviQle] A A He3H-S AAlshE HA Ao, A
RG] S5 ] W91 ol o131 9 ol o] whaal o) 242 fsbl Bk e ook 34
Tk ‘internal impingement ¢] &3l biomechanics®} pathophysiology, anterior capsular laxity<}
posterior capsule tightness, scapular motion#}-2] #A| 5 o}2] 23] FH =7 ¢k 9= Fopr} Bt up
2hA] & AollA= ool et kAl ofsie} FAl, LAl /Fe=A ‘internal impingement #2LS g

Eis FuA I G A5 E T3 QAR AR E 7]estaa) g

Pathophysiology

% Internal impingement2] basic etiology”Z} ‘anterior capsular laxity’ 217} opY™ ‘posterior capsular
tightness ¢17}?

* Pathologic phenomenongl7} o} ™ physiologic conditiong17}?

* ThE Hede Ylerp?

% Overhead athletel|A] shoulder hyperexternal rotation2 ¢ 2 =7}?

1. Dr. Jobe FW said ‘anterior capsular laxityZ} internal impingement2| 2/910|C}’

Dr. Jobex wHE-#| ¢l =31 F2H(cocking position) (Fig. 1) 2.2 213} anterior capsule®]] microtrauma3*
31 capsuleg stretching A|AA] anterior capsular laxityZ 9o 71tk AZbstgdct. A4 glenohumeral
jointellA cocking position(shoulder abduction-ext.rotation)2 #3FH humeral head= 2t FZF o2
translation =™ rotator cuff &} posterosuperior labral contactS 43} 517 s}, shA|gt vlE 5= &
2o 2 Q3| anterior capsular laxity= 7 AR humeral headE gleoidollA4] excessive anterior
translationA] 7] 3L o] & 213} posterosuperior rotator cuff &} labral contact-& Fs}7] Htki= Aolt}. 1989
d Jobe 52 shoulder paino] = overhead athlete $A}ol|Acapsular shiftS A|33}o] 74%2] =7} 2
¥ = &5 EA3sctar Buslgdet. < Tibone 9] cutaneous marke & ©]&3F studyollA thrower s
dominantZ} nondominant shoulder®.t} anterior translationo] F7F=ttal 71&35} e}, o]#gF Jobe2]
AZF-L- Jobe' s relocation testol| 4] B} HEs}| Yehdt}, &, internal impingement3ka}o|A] first part of
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relocation test(ABER position)g 2 AJ8}H humeral head”} anterior translation®]®HA] rotator cuff7}
greater tuberosity®} posterior glenoid rimA}o] ol compression¥| o] $5-& 343}/ "}, o] uf proximal
humeruse]] posterior forceZ 7Fsh= second maneuverZ AAJ5HH humeral head7} &2 2 translation
WA rotator cuffe]compressiono] A2 E o] 5% 31 glojX= AL #AAS 4= o) w3 AR
anterior capsuleol] G- F= o 71A] 24 F HAQ HIE F F Jv 71XE €A o] Potentially
Inevitable and Evil 4 (stretching, microtrauma, fatigue/weakness, and hyperangulation)g} s}z, o]% s}

= 9] combinationo] £2 57| &4 anterior capsule©] stretching®|al instability S 428} 7] @}
31 3hHA] o] 33t instability:= SLAPo|Y int, impingementE Y0 7|+= U¢lo] Hohar 5}t

T Late T IDeceier:_ Folow-__|
_6oc kin; — Acceleration 9 theough
Foot  Maxmum Ball Finish
down  external release
rotation

Fig. 1. Phases of the baseball pitching
throwing cycle & wind-up, early/late cocking, acceleration and deceleration, follow-throughe] v &+
A= 744t

2. Dr. Burkhart SS said ‘posterior capsular tightnessZ} internal impingement2| i210|C}’

Dr, Burkhart2- throwing athleteol| 4] ¥FE-E]:= 1520 2 213] contracted posteroinferior capsule?]
UEASEA anterior capsule] AA] laxity7} SIElBtE vbA] laxity7} = A o] ‘pseudolaxity *e]7} =
o] rotator cuffe} posterosuperior glenoid®] contactZ} S7Fs}¢] internal impingement7} @A) @ctar 3+
sttt &, 57 53 5 follow-through phasedllA+= A433] & distraction forces (750 newtons)7}
posteromfenor capsuled]] ZFAAl =&, o]2ldt & Fo] wtEsto] HEFo]xt} BH posteroinferior
capsule hypertrophy 1l contraction < 9.2 717 &}, o] 27| contracted® posteroinferior capsule 2
213} glenohumeral contact pointE 1o 2 o] F35}o(Fig. 2) clearance of the greater tuberosityS 3
7¥A 71}, o] humerus ¢ hyperexternal rotation 7Fs8}7] sl A2 2 greater tuberosity 2}
glenoid contact (internal impingement)-2 delayA]7]= glenohumeral internal rotation deficit (GIRD)©]
WEAS=1] overhead throwing athletes &3] 328 4= Q& external rotation®] $7}¢} &£ -2 2]
internal rotation?] ZXAE o] wj&Zo vrAISt 1 FAS ATt o] Z2A| Z71E humeral head?] 93] A3}
hyperangulation©. 2 213 rotator cuffe] fatigue failure®} posterosuperior labral lesion (SLAP lesion)©]
QR EC) T 519ic}. =, humeral head”Z} B] A2 0 2 Eo}7}7] W&ol biceps anchore]| torsional stressZ
Z7IA7]1 2L 9 A- 9432]14 (abduction-external rotation)A]7]® ‘peel-back’ mechanismol] ¢]5}¢] SLAP
lesion7}A] oF7|AIZITh= ol 7]o[t}, LA GIRDZ} 25° 0] woll= SLAP lesiono] &A1 8+50] =rial
3} A}, Rotator cuff = vFzb7FA] o]t} internal impingementoil4] #2 &= rotator cuff pathology 2] 91
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© 2 greater tuberosity 9} posterosuperior labrum A}Fo] 2] abrasive effect RtH= hyperexternal rotation
© 2 913} hypertwist of the rotator cuff fibers 7} T2 52 3+ f1¢lo]gla F451 gt

Lesser
tuberosity

Lesser
tuberosity

Fig. 2. abduction-external rotation*] A+ A& oA = AIGHLS} PIGHLY} #3882 9% A4 glenohumeral
contact pointE f-A|3tch(A). ¥HH contracted posterior cable (PIGHL)7}F 1= 7-$- glenohumeral
contact pointi= posterosuperior shift2 4o A 23] A arcE 5 7}A|A internal impingementE delay

AIZITH(B).

Contracted® posteroinferior capsule- glenohumeral contact pointE $/¢H 0 2 o]F38} o] capsule?]
‘cam effect & ZrAA]HA M anteroinferior capsule?] 23t & 2] redundancyE Z#s}=H| ©]E true laxity2}
tH]sle] ‘pseudolaxity’ B 3} ‘microinstability’ 8t % 8} (Fig. 3). Capsule?] ‘cam effect &
shoulder abduction-ext, rotation position®l|4] humeral head®] space-occupying effect24], Fig. 3A°lA]
H5o] humerus?| prominent knobol 2J3] anterior capsule©] tensioning®+ &35 &3},
glenohumeral contact pointZ7} $31r0 2 o]F38ro @4 humeral head 9] space-occupying effect7} &o]
E-9] anterior capsule]] redundancyE Z g} (Fig. 3B)

Fig. 3. Cam effect. Shoulder abduction-ext. rotation positionel]A humeral head¢] space-occupying effect=
el3} inferior capsuleo] tensioning®th(A). Glenohumeral contact point7} posterosuperior shifte
humeral head2] space-occupying effect7} 7+4~3} o] inferior capsuleo] =<3 Xt} (pseudolaxity, B). A
¢} Bo] ¥ 2(C).
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Shoulder joint?] pseudolaxityZ Z st Yoo g2E ¢olA A3l anteroinferior capsule®]cam
effect Z+A8 7t ol U2} labral ring®] breakageE Y0 7] SLAP lesion &= )t}. Circle conceptS AZFst
] glenoid 9] 9] labral ring?] 3+ F-917} 3t A== SLAP lesion® 2 215}¢] glenohumeral contact pointZ}
Lo 2 o] 5o 2M lesion?] HHNZ 0 2 pseudolaxityZ} o7 Eth(Fig. 4). Z< manual testing¥}
stress radiography 2 %3} study S|4 & throwing ¥} nonthrowing shoulderAto] ol A true anterior laxity
= fro13 ol T AT - ek A

Labrum Labrum

A B

Fig. 4. Circle concept of pseudolaxity. Labral ring2] st #-¢]7} 3} & =] glenohumera contact point7} 21
o 2 o]5go X lesion?] Htj|Z o 2 pseudolaxity”’} 71 ct.

3. Internal impingement= 2}¢4 pathologic phenomenon@17} o™ physiologic conditionQl7}?

Internal impingemente ¥ 22 &5 AFAA & & 9+ vp] Jd T3 (dead arm
syndrome)?] ¥ol F U2 AR gor} FHT RuE9 2l5}¢] Internal impingement= pathologic
phenomenon©] o}Uzl @ 3|8 A4 2] hyperexteral rotationS WA= &= 7]5°] U= Aoz wols
oJA 3 9lct, 90 dd] £Walch 52 54471 obd dukeld} FAbo] ¢le A o)A hyperexteral
rotationg QA= A4 Ao, A WA F=2] HEE glold Fo]3)d B ef7o] vhE of
S s "lokal 51k, =3 Burkharts 3 internal impingement +=pathologicgt A o] o}
Yar A¢E 9] abduction & external rotation e (F7-52h oA 42 02 vehd 4= Q= dsdolH, vt
Hys Epszto 2 ogt Fah #AyY 750 & glenohumeral internal rotation deficit (GIRD)©o] 248
3} o]2J3t internal impingement 7} delay Ei= o] pathologicgt A olgkar ¥ s} et

4. Overhead athlete0i|A{ 2HEHSH 4=~ Q)l=shoulder hyperexternal rotation/reduction of internal
rotationQ| 2I912 F9iQ17}?

Jobeg v &8} B AS-L anterior capsular laxity7} 2 @glolgta Wl gt} vhE A B F2ho.
2 9l3]| anterior capsule2 F =3t tensile stressE | E|o capsular laxity7} &A8}e] humeral head=
excessive anterior translation& €2 7|HA] glenohumeral hyperexternal rotation®t}, ¥HH . Burkhart 5
L kR EE= B 520 2 Qs contracted® posteroinferior capsule©] glenohumeral contact pointE -
AHFo 2 o] FA]FAA greater tuberosity®?} superior glenoid rimAlo]2] A g]& Z7}A]17]3 humeral cam
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effectE 7ZFA2A17 2 24 hyperexternal rotationo] 7}ssltt A3l g}, &3k 48 dZoH =
glenohumeral hyperexternal rotation®] @218 humeral retroversion?] &7} wiolgka A3t 9o},
A2d7] R vhE = £ F2ke A7sHEA] proximal humerus®] osseous adaptation J 0 HA
ATA ] Y3 AL ZAaAFT 93 AL F7HAF]E shift of rotation arcE of7]%t}, welA] 52
proximal humeral rotational osteotomyZ BAAs} X9t w5t wll A= X 15}A] £35} 0}, o]F % o} 4
7FA] 1 pathologic mechasimel] thgk debateZ} ¥ro] = o o|ct.

5. Scapular dyskinesis

Throwing athletes®] internal impingement syndrome®] €<l % 3} 1} & SICK scapula
syndrome(scapular dyskinesis)& €7]% 3}, SICK scapula syndromeo]@ pectoralis minor muscle
tightness®} scapular malposition© 2 213} inferomedial border7} prominents] | i coracoid paing -3
A7) scapular dyskinesisZ @3lc}. o]#3F scapular dyskinesist 7 %2HA] pathologic internal
impingementE 9 AlZ 4 Qo XFE sleeper stretching, pectoralis minor stretching 1231
scapular stabilizer strengthening exerciseZ A 8§ 3j|o} 3tc},

Diagnosis
1. History taking and physical examination

B WARAZ oIS Faskt F2 2B 2400 YA BFS 54500 Ak R e gl
o 532 insidious onsetsl F2 shoulder joint®] posterior aspectol] 13 abduction& external
rotation AHM| oA 71 ASHAl 248ttt A3 F4] o injectiono]u} & AR & A A|5] FojHo} go
29| Aol FE sfjof gt} T=g FAte] digk AAMISE B4do] P a3l S onset, location, timing of
occurrence o< MY 3] mWAjglol =] ol o] B 258 Wl 2 anterior side U= posterior
paing & A3} anterior labral pathology ®.EH= posterosuperior cuff pathologyZ ¢ Al]of et £t
A F od &Y o 55 =/ =A E=g ke Fa3% @A7F "k, 7k late cocking phase
(forceful abduction-ext, rotation)w] ¥3-0] Jt}H o= posterosuperior cuff pathologyt} posterior
labrum injury7} 98- AJAFSEAL follow-throughA] 558 =71t} 4 SLAP lesiong A Z4s 4= 9o},

ARG AAAAL =g Gt Fikol] B4H ot WA cervical pathologyE R/O3}H7] $13}¢] Spurling
maneuver, cervical motion 52| AAAALE Az O tfL-0 2 3kxle] HZ 7FA] posterior shoulder
girdle2 ZAARSITE o] wjolli= suprascapular nerve palsy o 23 Z9]%0] JE=A] o7 E A I35l
scapular motiong A A3} o} k), Shoulder forward elevationg A A|s}e] scapular dyskinesis,
protraction, retraction, 121 wingingF-5 #&Zs||of 3t} E3] scapular wingingS 30 ° resistant
forward elevation, push-up, wall push 52 maneuverA] © &243] Uehdr}, o]o] glenohumeral
ROME ZARsH=t 53] 3] 73 93| d A &£ Al Fsto] GIRDE] A& Felsof g}, Glenohumeral
joint®] stability2 &<13}7] $J3}e] anterior/posterior translation test, apprehension test, sulcus sign,
Jobe’ s relocation test, rotator interval accessing 52 A& 4 At} E3] Jobe s relocation test=
anterior instability evaluation¥%}+ o} Uz} internal impingementol|A] posterosuperior cuff pathologyZlgk
o] uf-9- =2-0] &= testo]t}, F AAA-S full abduction-ext rotation positionof|4] et o} Ao 2
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o] w7 = = olupper armel| posterior stressE 71 wf QFA7H-2 =71t} apprehension sign%Ad
© 24 instability7} Q&= Ao 2 Fto| F A9 internal impingement3tA}o| A= full abduction-
ext rotation positionA]e]] posterior shoulder pain®] 12 upper armol| posterior stressE 7Fsl= &2}
(second maneuver)© 2 QI3 I E50] AAEE HAS KL} o= Jobe s relocation test] initial
positiongl full abduction-ext.rotation position® 2 <13l posterosuperior cuff7} posterior labrum 2}
impingement Ho] £%& 48} 9 Zlo] second maneuver® 213l impingement 7} AAEHA %
S 2AEE Ao g A Hr}. o] wlol= glenohumeral instability®} E-413] 8-S sjjof 311, internal
impingement3tA}ol| A= 712 posterior glenoid marginel tenderness 7} €Wk& 0 2 detectdt}. SLAP
lesiono] 2] €t} O Brien' s active compression test, passive compression test, compression-rotation
test, Whipple test 52 A8} o} 3o},

2. Imaging study

Internal impingement?] T2 AL AP} B2 =88 FAE gt 234E d Wi Are
F2 AA} 27oloj A& AkS 95+ ultrasoundyt MRI (arthrogram) 59 571 AAP) B3}
o}, F2 43S 1 9= 2239 AALE, Internal impingement?] pathology= 2 A#A $2]Z0]7)
ol AHE A AL $, SR 82k 25 Bl o AT E M adductionA]Z] ARAellA A
AFS gk}, 329 scapular spined] 1 inch 3ol spined} Ha)5lA] probes RS a1 ¢lole2
scan sHHA posterosuperior labrum3} =8k22] anterior portionS #aslo] W o B7E 35t 4= 9l
t}. MR arthrography+= 2t} 24A43] BH-S 818 471 9}, 53] F-Zabduction & external rotation
(ABER)AA| 2 45} greater tuberosity, posterosuperior labrum, supraspinatus/infraspinatus 52| H
HS Al =93 9S 5 k. B a3thH glenohumeral jointe] 87 HAANE AAIE 4= Qi) &
A2l A~7do 2= I articular surface?] fraying2 A2l impingement 2}H T} F&o]| 9] x|}
3.2 ¥ posterosuperior labral frayingo] S4HE] 7| = S}

Treatment
1. Conservative treatment

Internal impingement= H|1l& HE2] 2| g of vh-3-2 2 5= A¥o|r} 252 522 humeral head7}
glenoid cavity centere]] QU] FAI5H= Z o] humeral head7} Aoyt AWFo 2 migrationdsh= A-g |
A= Aolt}. o]& ¢35l stretching of contracted posterior capsule, glenohumeral rotator$t
scapular stabilizer?] strengthening© 2 o]F0]3 rehabilitation protocol-2 &413] welo} 3t} Posterior
capsule - stretch 3}7] 93F &L ‘sleeper stretch’ 7} E3}# o] ™ (Fig. 5), glenohumeral rotator?] 733}

£ Y3lrotator cuffe} deltoid muscle®] concentric/eccentric strengthing £%©°] € 23}t}. Scapular

stabilizerol] T3} strengthing exercise® push-up plus bear hug, seated row, shrug 52 A& 4 Qo
™, £3] scapular dyskinesis7} ]2 wjoll= pectoralis minor muscle tightnessE Z7] 93 anterior
stretch®} 34 scapular muscle strengthening $-%5-2 2A|3}] scapular malposition A7} A2 ¢l
scapulothoracic kinematicg 3]&3jof 3t} 535A3}E 913 NSAID medicationo]u} intraarticular

corticoid injections = HE2 Qo o] H},
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Fig. 5. ‘Sleeper’ s stretch’ exercise for posterior
capsule release. TAE Zok9] A A o7
#4E 90° =, FHEE 90° FFAACL
W 2 o83 89 forearmE o=
A A18] Wojlict,

2. Surgical treatment

37ha7re] ABA RIS F4 Dol ANlo] GV NEbe) A RS ol o) BF A= B}
o EI91S u 44 LeiE 5 ek AFAN FEL NeIAE e Kleko] 40T oloizlo} 5}
R o7l ofe] 714 Wilo] FAlo] Ftaks 4971 BolH FolE ath tebd dake] 24k A Bl
¥ 5 ¥ A= (appropriate pathology) & Zto} o] of] thgh 243t Also] o] Fojzjo} 3T},

T2 npFsteA 45 Ao -5 HSI(ROM), anterior translation 5 AR FAARE AAIgt}, #8730
2 & AFAA]d & ant. labrum¥} capsule, sup. labrm¥} biceps anchor, posterior capsule,
supraspinatus/infraspinatus®] undersurfaces2 Al'd 3] #&3} oo} gt} SLAP tear: typeol weh
debridement, excision, repair using suture anchor 5-& A3t} WY =& ARE FA4S doAvksl 2
SLAP ¥ o|g}H 1 SLAP fixation?tQ 2 = anterior capsule laxitys= BAE 4= Ql}. B2 *&}E0] Biceps
tendonel] degeneration¢] It} o= & F 552 ¢2lo] & 4= 910 B 2 tenotomyL} tenodesisE A A|s}
715 A73taL Utk 3FARE overhead athleteol|A] o] 28l &4 & o} A% controversyZt Y& EAZ Hol
o}, vkl =& A Aol Manterior capsular laxityZ} £33 o} 2 £213 $4] F712 capsulorthaphy S
A& 4= )t} Anterior capular laxityoll tgk =& ¥HH © = ACLR(anterior capsulolabral reconstruction),
thermal caplsulorrhaphy, suture capsulorthaphy 5-¢] At} oJ8] Az}Eol 28| anterior capsulorthaphy S
ARG 2L AAISHA] 952 Skt vsto] T3 ¢hste} -5 0 3| qlojA 9t AE Btk |
318} ¢t} Burkharti= open anterior stabilization WFHS}HA =& 7130 © o]4+e] hyperexternal
rotation®] & #A}ollA= MGHLY IGHLAFO] ollA] miniplication2 A|83FH overrotationl|t 3+ checkrein
o 20 98-S 3}l 7|Estar Yu). 3 glenohumeral internal rotation deficitg 9o 7]+
posteroinferior capsule®] tightness= posterior inferior capsulotomyS AAJs}le] A4} cam effectE 388
T okar st ct, Rotator cuff tearol] thgh A x)= U] 3|12 7 Bd&o] 93-S ujebA] AAJgct
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Summary

7AFA o] ABER positionell4] posterosuperior rotator cuff 7} posterior glenoidel| contact 3}¢] internal
impingement7} Jojubs P2 54571 obd duklolAl= A¥Sh= physiologic phenomenone]w
Fe gt urE 22ko 2 9lslo] FAto] WAL Internal impingements FA4Fo] 25 8 Myl ol g} AWA
o) o2} wat gl EAlel7) whol Ztzte] pathologyol g AAIEl B8k evaluationo] B Hole},
o}4 controversyZ} 9JAgF internal impingement®] pathologic factors2A] anterior capsular laxity
(true anterior laxity), posteroinferior capsular tightness (pseudo anterior laxity)9} o]& <lgk
glenohumeral internal rotation deficit (GIRD), ZZ2]1L SICK scapula syndrome (scapular dyskinesis) &
o= gopst 5 girk, ke F2 wel P9} A PAR el AP ultrasonogram, MRAG -0 2 SH31gH},
Sleeper stretching exercise 53 22 BE2 X7 gEg-o] EX|qt 67 ¥7te] A& X 5ol o] gtk
A 3733 A5 #EE F WA (appropriate pathology) & 2o} o] of] tgh 243t r<0] o] Folxjof ghr},
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