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Arthroscopic treatment 
of antero-inferior shoulder instability 
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The treatme nt of anterior shoulder instability 
continues to evolve. Advancclllcnt." in arlhro
scopic techniques have led to a rt.'(:cnt shift to 
arthrosco pic Bankart repair. TItis has been COll
pled with a development ornew instnlmenta· 
lion, implants, and techniques. However, to 
obtain a successful outcome for patients with 
ante ri()r instability, it is imperative that the 
SlIrg(:oo be aware of prcopenltivc, intnlopcr;l
live, and postopcnltivc factors associated with 
the recognition and pro per treatment of ins ta
bility patholo~,.y. ln this chapter, we will present 
SC\'crnl import.1ot tcchniques, pathologies, and 
concepts regarding tllC effective diagnosis and 
treatment of patients with anterior insl;lbillty 
using arthrosco pic techniques. 

Key words: Shoulder joint. Arthroscopy -Joint 
instability. 

D ('spite advances in the understanding of 
<lllierior shoulder inStability, fai lure r:l.les 

after o pen and arthroscopic surgery have 
been reported to be as high as 3()OJo. In gen
eral. a $ucces:;fu l o perative outcome for 
patients w ith shoulder instability requires the 
surgeon to perform:1 complete preoperative 
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ev,llu:nion, ::t thorough diagnosl'ic :utllrosc:opy 
to evaluate for concomitant copmhology. and 
implement an effective postoperative ther.a
py program tailored to the repair sn'Hegy. In 
addition to the Bankan lesion, the treating 
surgeon must be aware of other co-patholo
gies. sllch as the HAGL lesion. ALPSA lesion. 
and SLAP lears. th:n can tlCClir in concert 
with c.Lpsulobbral injury and preselll as 
potemial barriers 10 a successful outcome. 

The trealmell! of anterior shoulder insta
bility contimu.:s 10 evolve. A([van().::mt:nts in 
anhroscopic techniques have led to a recent 
shift to arthroscopic Bankan repair. This has 
been coupled with a development of new 
instrumentation. implants. and techniqucs. 
However. to obtain a successful outCOll1e for 
patients with amcrior instability . it is imper
ative that the surgeon be aware of preoper
ative, intraoperative, and postoperative faclors 
associated with the rccognition and proper 
treatment of instabili ty pathology. I n thi:; 
clmptc r. we will present several imp011;!nt 
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Anterior View Posterior View 

FiguI"C I ,-TIl(~ an;ltomic rdal;ol1ship of Ih" ~1;Hk r<:slr:rims for glenohullll"r:1l ~1;rbiliIY. SCI [L: ~up<:rior j.\k·nvhunwr:d lij.\
;"l1o:nl ; .\IGH J ~ middle g[""lOhum"r:llligamt!nt: [GHI.: inr(:rior gtenohlllllCr:llligamcrlt . COlJrto;""sy 1mm Primal l'iclllTCs LId. 

techniques, pathologies. and concepts regard
ing the effective di:lgnosis and treatment o f 
patients with anterior instability using arthro
~copk techniques. 

Anatomy 

Improvements in our understanding of the 
biomechanical and p~ilhoanatom..ical fc,Hurcs 
of anterior shoulder instability have led to 
advances in clinical diagnosis and recognition 
o f associated pathology. The stability of the 
glenohumeral joint is conferred by three 
major mechanisms: l 

1) conc.lvily-compression; 
2) coordinated contraction of the rOt:Hor 

cuff [0 permit fl uid and complete r.:lI1ge o f 
mo[ion of [he humeral head OntO the gle
noid surface; 

3) the slatic contribution of the g leno
hUll1cralligamclUs. 

However, when con~k.lering instability, (he 
most pertinent anatomy includes the dynam
ic and stalic stabilizers of the shoulder joint. 
The sr:Hie stabilizers include the bony :lna(O
my, clpsular ligaments (Figure 1). :lnel the 
rmator interval, w hereas the dynamic swbi· 
lizers include the rotaror cuff and scapular 
llluSculanlre. 

It/urum 

The bbrum contributes in several ways 10 
the overa ll stabi liry of the shoulder. leFirst, it 
provides the insertion fo r the capsule :1!"i well 
as the ligamentous structures, effectively sta
bil izing (hem to the glenOid. In facl. in its 
inferior hemisphere the labwm is attached 
to the glenOid through a narrow rim of fibro
cartibgenolls tissue that directly (r.:LnSitions 
into the glenoid articular cartilage) The supe
rior hemisphere of the labrum is attacht:d 
more loosely and with considerable vari
ability to the face of the glenOid. This fact 
leads to several :1o<uomic variants that can 
be potentially misconstrued as intfa-art.icu
lar pathology. The superior labrum abo 
receives fibers directly from (he long head 
of the biceps tcndon [11:11 inserts onto the 
supr:lglenoid tubercle in close proximity to 
the superior edge of the glenOid. 

Secondly, the labrum increases the con
cavil)' o f the glenoid and contrihUles [0 rhe 
concavity-compression stahilii'" .. :Ltion. Previous 
authors have quantified the contribution of 
the bbnlm to a 9 mm deepening in the supcr
o inferior axis and 5 mm in the anteroposte
rio r plane. Consequently , rcmov,lI of the 
iabnllll would decrease gleno id conc:lVity by 
over 50%.3 Overall. the labrum i~ an impor
tant strucmre in the cotUex{ o f shoulder St<\-
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bUity for two reasons; il creales Ihe concave· 
compression relationship and provides the 
insertion site for other stabilizing stnlClures, 

The labrum is the portion of fibrocartilage 
thaI is circllmferentially attached to Ihe lim of 
the glenoid. It is criticli for the orthopedic sur· 
gcon 10 recognize the normal anatomy and 
anatomic variants of the labrum to prevcnt 
misdiagnoses and inadvel1ent treatment. The 
normal superior attachment o f the labrum to 
the glenoid is loose, has tremendOliS anat(lm
ic variation. and is complicated by the :utach· 
menl of Ihe long head of the biceps tendon 
as it originates from the supraglenoid mhcr· 
de. l.f> The function of the labrum as it relates 
to swhility of the shoulder joint is threefold. 
First. the labrum deepens the concavity of 
the glenoid up to 9 mm in the $uperior·infe
rior direction :lI1d also doubles the antero
posterior depth to 5 mm.- Second, the labntlll 
increases glenohumer.:iI stability by increas· 
ing the surf:lce area through which the gle· 
noid contacts the humeral head through an 
arc of motion. rin:lIlv, the labrum is the site 
of atl~chment for the various glenohumeral 
ligamems th:1I confer Sialic Slabil ity to Ihe 
join!.l 

G!ellObllmera! Jigamell/s 

The glenohumeral capsuloligamen lous 
complex * Ives to statically restrain Ihe gleno
humeral joim against excessive Iransla(ion. 
It is composed o r multiple structme.5 \v ith 
different roles based on the position of the 
arm. The middle glenohu meral ligament 
(MGHL) i.5 v,lriable in size and appc:lfancc 
(Figurc 2). 11 mOst commonly origin:ues from 
the supraglenoid tubercle and :lnterOsuperi~ 
or i:lbnllll in close relat ion (0 the SGHL and 
inscns just anterior to the lesser tuberosity. 
blending with Ihe fibers of the subscapularis 
tendon./<! The J\'iGHL acts 10 limi! alllerior and 
JXlsterior humeral head translmion when the 
arm b abducted between 450 and 750 and 
limits inferior translat ion when the :lrl1l is 
adducted. 

'l1,e infelior glenohumer.lllig:llllcnt ( ICHI.) 
h~s three components: anterior ligament. pos· 
tcrior ligament. and axilla!)1 pouch Y All orig· 
in:He from the inferior h:lIr of thc labrum and 

I'i;lun' L------Gknoid :md lh~' lolknohumcr:lt li),(:lnK'n1S. S(jHl: 
supt:nor gknohulllcr:11 liganwnt: /IIGlll: middk ~dcno· 
hu!!\cr:ll Jig:um:nl: IGHl COl11l)k .. ..:: inkriv r l;:I<'no hulUl'ral 
ligamclll complex. (:ollftesy from Prim;!! PiCllIrl:S 1.td. 

glenoid neck, and insert on the humerus 
sligh tl y inrer ior to the " 'IGHL. However. 
Ticker iN (11. 10 have suggested th:1I the posle
rior band has greater variation and is less 
evident than the other twO structures. 
FUl1hennore. the IGHI, complex is ex treme
ly impoltam in the context of shoulder sta
bility, :llld can represent a r.:ommon source of 
ins(:!bilit)' pathology, 

The IGI-IL provides stability to the shoulder 
in difrerent planes of mOt ion wilh the syner
g~' of ils three components. \,"!j th internal 
rotation. the complex prevents posterior sub
luxation by shifting posterior. Suhsequently, 
wilh alxluction and external rOlation the :ll11e
lim band provides stability and prevems ame· 
rior displacement. The lG HI. complex also 
provides anterior. posterior, and inferior st<J
bililY when the arm is :lbduCleo grealer Ihan 
600 and is often referred [ 0 "the h:lI11mock" 
for the humeral head. 

The rotator interval h:ts recently received 
significant ::tttention rega rding its role in ShOll l
der stahility. Thus, the anatomy and function 
of the superior glenohumeral ligament will be 
discussed in the comex! of the rotator imer
val. 

Ro/a/or illlertia! 

The rotator is :1 medially based triangula r 
space in Ihe an te rosupe ri or aspect of the 
shoulder known :IS the fOI~llnen of \\feitbrecht 
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Fi~un.: 3.-ROlator inlC('\~11. A dr:.lwin~ of rhe glenohumcr:ll 
joint from Ih., ':;'1gill:l1 \'icw Ih:1I shQw~ the lumenL~ (,r the 
HI. 111~' n lllkms ind udc thl" SIJI)(!fio r gknolmlllerallig:" 
menl. th~ lo ng head of the bin'p~ tendo n . the (01';[(:0-
Inlllll~ral1ig:ullenl. ;lIld:t thin !:Iyei' o f ClPMI!c. This an.:;l 01 
,ul;1t0 111y e.Ul be confusing and thange~ Wilh I):tgiU;t1 posi. 
lion in the shl)uld~·r.l~ 

Ih~lt is bordered superiorly by the anterior 
horder of the supr::lSpin~l1us. inferiorly by the 
SUIJelior border of the subscapularis. medially 
by the base of the coracoid. and laterally by 
the sulcus for thl.: tendon of the long head of 
the biceps and the tr.lIlsverse humeral liga~ 
ment. II- I $ The coracohurnel':l! ligamem (CHL) 
is a tr.l!x:zoid-sh3ped structure that originates 
at the b:lse of the coracoid and splits into 
two bands: one that ins(:lts on the anterior 
edge of the supraspinatus tendon and grealer 
tuberosiry :tJld another band that inserts on 
the subscapularis, transverse ilul11er::iI liga
ment. and the lesser iuberosity (Figurt:! 3). 
The relatively smaller supelior glenohumer
allig:lInent (SGI1L) originates from the labrum 
:Kljaccnt to the supraglenoid tubercle, cross
es thl: 0001' of the rOtator inter",,1 deep to 
Ihe CI IL. :mcl insel1s on the fovea capitis. an 
area on Ihe superi or aspect of the lesser 
tuberosity. 13 The tendon of the long head of 
the biceps lies between the CHI. ~tnd the 
SGIIL (Figure 3). 

The c:' lpsuie of the rotator interval is a very 
thin st ructure, measuring berwcen 0.1 and 
0 .06 mm in cada veric specimens. lo The 
importance of the rota£Or interval capsu lar 
covering is to maintain the ncg::lIive intra
:Ilticular pressure of the shoulder, wh ich helps 
contribute to the stabililY of lile glenohumel~ll 
joiT11. 17 

The dimensions of the rotator illlerval 

varies with arm rotation. The rOtator interv:tl 
decreases in size with i n ternal rot.uion, 
emphasizing the concept that if the rotator 
intcrv.t\ is dosed with the upper extremity 
held internallv rotated (or less than 30° of 
external rot:lIi~m). significant losses of exter
nal rol:uion may resultY:I The rotator inter
val dimensions have been investigated in cas
es with clinical inswbility and have deter
mined that although the rOlator interval size 
is increased in instabil i ty . the distances 
between tile supraspinatlls and subscapu
laris tendons remain unchanged. l ') 'rhe main 
function of the rotator inter";ll is bdkved to 
be the prevenlion of inferior and posterior 
translation of the glenohumeral joint. 
Ilowever, the role of the rOlator interval in 
maintaining shoulder stability remains con~ 
trOversial. 

Some authors have reponed the impor
tance of rhe SGHI. in maintaining inferior sta
bility of the shoulder.-'IH! ,,,hereas other.; dailll 
that the CHL is more irnponam and sliIl oth
ers explain tha t the twO ligament::; work 
together as a unit to prevem inferior and pos
lerior tl1ll1sia lion of the humeral hC:ld.!J· N 

The CHL h:ls also been cited as an ill'lpor~ 
tant Slalli1i%er to inferior glenohumeral trans
Imion in the adducted :lrm. In f;lct, several 
;nllhors have advocated that the Clil is the 
mOSt important StnlClure preventing down
ward translation of the adducted ann.!~. ~>. 2$ 

Ilowever. the inferior capsule is abo :m 
important slructure that prevents downward 
translalion of thl;.' adclucted ann and becomes 
more impOrtant as the glenohumeral joint is 
"bducted. These structures likely act in con
cert to provide inferior stability of the gleno
humeml joint and emphasize Ihe importance 
of surgical imbrication of the inferior capsule 
verslls the rotator interval structures in Cases 
of anteroinferior. posteroinferior. and lllulli
directi()I1al shoulder instabililY. 

Although the rotator interval capsule is :l 

thin structure, it is import:lnt in maintain ing 
the capsular continuity that is vital ror main
taining neg:llive intr:t-:llticlllar pressure and 
concavity compression of the glenohllmer:rl 
joint. The contribution of the anterior cap
sule in shou lder stability was described by 
l\'lologn~ e/ (.II.!". 2- in their review of failed 
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;ltlhroscopic Iabr.:11 repairs. In their series, 20 
patients w ith recurrent instabil i ty after an 
:lIthroscopic anterior labral repair were treat
ed wilh an open stabilization procedure. At 
the time of revision surgeTy, 15 patients (75%) 
were found to h;wc a redlll1<.lam amelior cap
sule that indicates an incompctent rotator 
interval capsule. 

Llstly. the rOtalOr cuff musculature and 
IXmlSGlpular musdes :Ire crit ical to the over
all function of the glenohumt:ra1 joint and 
(,."onfer important d yn:l!llic stabil ity to thl;! 
shoulder. A careful evaluat ion of the rOtalor 
(""uff (e::;pecially in p:nients who present with 
an initial dislocation more than 40-year-old) 
ancl SGlpular function is paramount to ensurc 
that the dynamic slability d the glenC)humer.:11 
jOint is optimized. 

HOlle sfafJifiO' 

The bony :1Il:uomy of the glenohumer;:ll 
joint also plays a major role in ;:Interior shoul
der stability. 13ec:luse of the small size of the 
glenoid C(>mpared with the humeral head. 
even :1 small loss of bone, such 35 ~I glenOid 
rim frat: ture, can compromise stability by 
decreasing the bony sllrface :-Ire:! for gleno
humeral anicubtion . .!l-I..:!') Several clinical stud
ies have shown that bone loss of either {he 
hllmerdl head or glenOid :,;u rfat:e is the most 
common cause of f:lilcd :1I1hroscopic swbi
lization procedures and tl1;11 recurrence of 
glenollumeral instability is increased with 
even small amoums of glenoid bone loss. 
usually between 15% 10 200J0.2II.l9. 30, '11 

Patient history 

Understanding the SOllr<..."e :lnd type of insta
bility that patients are experiencing i!'; critical 
(0 the ultimale Sllccess of surgical trcallllCnt. 
r\ thorough hi!';tory :-;hould always indude 
rype of inswbili(y (d islocation, !';ublux;nion); 
direction of instability (anterior, posterior, 
Illuhidirectional); reqll ircmcm for medically 
assisted reduction versus self-reduction; age 
and amount of time thaI had elapsed from Ihe 
first disloC:Hion; activir)' level. including con
!:Jet versus non-contact sports: :lIld :1Il}' Ire;lt-

ment that has been rendercd to dale. Also, if 
patielUs experience ~111 initi:tl d islocation at 
more than 40 years of age, il is imperative to 
rule our an associated rotator cuff tear. 

In addition. the provoc;:ltive anterior inst:l
bility position Cilmost always the abducted 
exrern:llly rotated position) ~tnd the amount 
of trauma necessary for the in:-;wbility episode 
to occur has implications in management. 
l'mients whose shoulders .s lip out during 
sleep or with simple activities, such as reach
ing overhead. may have an emireiy different 
diagnosis (i.e., multidirectional insl;ibi lity. 
glenoid hypoplasia. and so fonh) and Illay 
require a different surgic:tl pbn (:omp:lred 
with those who experience inswbiliry on ly 
with more significant trauma. If patients 
demonstr.:uc the ;:IbiliTY to easily disi<x."::lIe the 
shoulder they should be dosely evaluated 
for a volit ional component, especially in the 
absence of glenOid bone loss. glenoid dys
plaSia, connective tissue disorders. or prior 
surgely. 

Patients \yilh anterior shoulder instability 
most often present with feelings of impend
ing inst:lbility or p:1in in cxtTCllles of motion, 
:lI1d may experience subluxation or even 
frank disloc".ltion during celtain shoulder pc)si
tions (namely alxluction and external rotmion 
:lnd with overhead aClivities). Although most 
patients compl:iin of subjective feelings o f 
instability during repetiTive overhead activi
ties, such as th rowing or swimming, some 
patients nuy present \vitl1 reports of 11":111-

sient sharp p:tin. numbness, or weakness thm 
llsually resolves bricny :lS Iheir only symptom 
of instability. 

Pbysiclil e.\"(/lIIimlfiOIl 

After obtaining the appropriate histOI1', a 
complele physica1 examination is integral to 
making the correct diagnosis and imple
menting the appropriate treatment p l:tn. 
lbngc of motion, neurovascu lar examina
tion. and overall strength (shoulder girdle 
and P:II~ISc;lplllar l1lusdes) should ".Ill be nor
nul in the majority of patients with shou lder 
instability. Specific provO('ative lests are the 
ha llmark of assessing anterior shoulder insta
bilit}l. including the apprehension, rcloca-
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l'igUf(' 4.- :\ tc.~t for J'O\:uor im~·n~. l l~~ion . which is a p" . .>:>' 
il i>'~' "uk us sign Ilaal doe.~ nO! dl:LTease wilh ~·."':Icrn: . l rota· 
l ion ;1I the ~ idc. 

lion. and anterior release tests. Especi,llly 
important to investigate is the ease w ith 
which Ihe humerus begins to dislocate and 
engage on the glenoid: if this occurs at 30° of 
external rotation at the side, for example, it 
is highly likely that there is a significant 
engaging Hill-Sachs lesion or assocbted gle
noid bone 10ss.29 Patients w ith engaging Hill
Sachs lesions also usually rcpOIl a histoll' of 
shoulder insrability in midrange.s of tIle shoul
der abduction/ extern:tl rotation. 

It is imperative Ihal the surgeon discerns 
between laxity and inst:lbiliry. Instability is 
geneml ly regarded as symptomatic laxilY and 
is lhe perception L~y jJ(lfiell/s experiencing 
the shou lder subluxation or dislocation evcnt. 
Laxity is a nonllall1nding of the glenohumeral 
joint. because the humerus needs to h:lve ,I 

minimum obligate tr.lI1sl;lIion on the glenOid 
tor normal Shollkler function}.!. 33 The amount 
of lax ity and inslability ~re both assessed 
with translation testing for laxity (anterior. 
posterior, and inferior sulcus) and s}'mpto
matic direction~1 laxity. which is :'1 critical 

diagnostic indicatOr of shou lder instability. 
A posilive sulcus sign thai does not decrease 
with external rot~tion at the side indicates a 
pathologic rotator in terval (Figure 4) . 
Increased gener~tlized ligamentOllS laxity 
should also be assessed. including thumb to 
forearm. elbow rccurvatulll , 1llcl:lcarpopha
lange:.11 hyperextension. and increased extcr
nal rotation in the ahducted position. 

Physical examination must always begin 
with both shou lders exposed for visual 
inSptXlion. Visu:1i inspection of the hack dur
ing active shoulder forward l1exion with the 
examiner positiOned hehind the patient can 
detect subtle sctpuloti10r.:lcic dyskinesia or 
sGtpular winging. Active and passive r.mge of 
motion should be assessed and comp~red 
with the unaffected extremity. Deficits with 
internal rOl<uion em suggest posteJior capsule 
C01l1raclures that are common in Ihe throw
ing :lihlcte with imernal impingement. 
Extreme deficits with internal and external 
rotation can be seen in the selling of unrcc
ognized anterior and posterior dislocations, 
respectively. An assessment o f gcncr.:lli7.cd 
laxity (e.g . hypcrmobile pa[CiI:l . hypcrex 
[ension of" elbows, met:lcarpopha- 1:1I1geal 
joints. and the ability to reach the ipsibteral 
forearm with the alxluctcd thumb) must be 
performed. 

The physical examination for shoulder 
instability can be divided into tWO main 
groups: l) tests for the asst::~sment of gleno
humeral laxity and 2) provot':lIive. or insta
bility. tcsts. 

LtixiO' fest ill!!, 

AI'·: rI'I{IOll \)llAWEll n~<;, t' 

'1111S lest :utempts to quantil)r amelior trans
tllion of the htllneral he~d on the face of the 
glenOid. The test should be performed with 
the patient lying supine. The examiner stands 
:11 the ipsilateral side of Ihe affected extrem
iry. The shoulder is in 800 to 120° of abduc
tion. 00 to 200 of forward l1exion, and 0° to 
300 of external rot'llion. One of the examin
er's hands is used to stabilize the scapula by 
placing (he fingers on the scapular ~pin(;: and 
the Ihumb on the cor:l coid. The other hand 
grasps the proximal humer:11 shaft. An ~nte-
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riar fo rce is applied to the proximal humerus 
;Inc! (he amoum of 1r.lI1slation is quamificd. 

A~TF.RIOR AND POSTERIOR lO,\ D AND SHJ~T TF$ T 

The patient can be in either a supine or 
scared position. In the supine position, the 
arm is pbcccl in 20° of abduction, 20° of for· 
ward flex ion, and ncutr:ll rotation. If in the 
upright position, the examiner siands behind 
the patient on the ipsilateral side of the exam
ined extremity. Assuming the right shoulder 
is being examined, the examiner places his or 
he r left hand on the scapula [ 0 stab ili ze 
scapular motion. The examiner grasps the 
humera l head wilh his or her right hand <lnd 
applies an axbl load perpendicular [0 [he 
articular surface o f the glenoid. Anterior Or 
posterior-directed forces are then applied the 
humeral head :lnd tr..lnslation relmive 10 the 
glenoid is measured. 

Instabilify tes/ing 

ApPREHENSION TEST 

·111C test can be performed w ith the patient 
in the supine o r upright position. The affect
ed shoulder is passively moved to abduction 
and maximum external rotation . At the same 
time, a gentle anterior force i:-; placed on the 
posterior humeral head. A test is positive 
when the patient becomes " apprehensive' · 
and experiences pain. 

A I'PREH EN$ION-ltEI.OCATION 11Sl· 

The first P,lrt of the examination inco rpo
rates the apprehension tcst. The relocation 
part is performed by applying :I posterior
directed force to the anterior humeral head 
w ith a relief of pain experienced by the 
patielll. 

Radiograpb ic eva!tw/ioll 

Upon initial cvalualion of patients with a 
traumatic shoulder dislocation, fomine rad i
ographs should be obtained, including true 
ameropostc rior, axillary lateral, and scapular
Yviews. In patients with a hisl01)' of recurrent 
amerior instability, o r if a bone defect is sus
pected. fUl1her radiographic imaging is war-

I'i!ture 5.-A IliIl-Sad15 inlUlY is identified o n sen~r.ll dif_ 
fen::m i m;t~"s . TIle internal rot;uion anteroposterior "iew 
(,\) : :J three·dimension:!l CT .>C"".lrl with the glenoid ;mu 
se;'pui:t digitally ~ubtracted 1h:1( dl'monstr:lIl:s the hatch
el- IYr<! injury of the humt:rus (6); the same il1l:!!tt: o n 
the :Ixi:tl CT scm (C): and a caron:tl ~ I R :l11hrogral1l 
dt:m\)n~tr:llin;.: the in jury adjatl:llI 10 the rul:llor cuff pos
lerol:uer.lllr ( I) . 

ranted. including the apica l oblique, West 
Point view, Of Oidiee views. For humeral head 
defects. such as a HiU-Sad1s injury, the Slty ker 
Notch view and a lrue anteroposterior in inter
nal rotation shou ld be obtained. Hill-Sachs 
injuries may be weU demonstrmed on antero
posterior internal rOialion view s (Figure 5). 

Eva/tlllfio ll o/p,lel1o id a/l(:II)//l1Ieral head 
bOlle foss 

In ev~duating patienl'i with glenohumeral 
instability, il is essemial Ihat the slIrg(."'On as..'iCSS 
for patiem demographic and examination fac
tors associated with glenoid and humeral head 
bone loss (Table I). Patients with high ener
gy trauma to the shou lder leading to dislo
cation shou ld be eva lll ~Hed for glenoid bone 
loss. The posi ti on w hen instability of the 
shoulder is fi rst experienced should be care
fully assessed on examination to determine if 
rhe instab ility is present in midranges of 
motion (suggestive o f bone loss) . A lso, 
pal ient~ th:1I presem with numerou~ i n~t:lb il-

Vol. 61. r\o.; .\Ul'ERVA O RTOPEOICA E TR-1.U.\1,\TOLOG!("".A 



VA"': TIilEl ARTHllo:.col'lC T1UtAU1E.'T OF A.YIl-:IIO·J'1'fR101l ~11011U)ER 1;>;!>TAlllLl"l"'.· 

T AIIU' I.-HICIQI":> S/l8Meslrl/~ Ibc PYl!SeIlC{'oj ~/(!lIoid or 
bUll/em/bead bolle loss. 

p(.IiI!II/'S bil;/UI:r (/11(/ {·.WOII fl/(//loll 

-lnili.,1 ~h{)\lldcr dislOC:l1ion t~luS<.·d Ill'" high.<;m::rgr lrJU· 
1ll.:lIie evenl 

- Multiple inst:lbdit)' C\'cnt~ 
- RC'rum:nI :ml~'f'iur in:-l:"lhililr t. .... ICOOlOg O\'~'r St. ... ..:!":,] rO::\n; 

or ol,."currinj.t ;I~.:I ~ingle el'en! .'len'rJI rC;I[!> :"Iftcr Ih.., lIIi, 
li:l1 in~;,bi1ilr 

- I~"c ~";l.-'<; of ill"Jh,llI), (dl~n:;lI>ing I",d of :tnil 'I)' 
rt"<juired) 

- 1rW;lbi1il)' in the mid rJn).:~ of motion (-I;Q-6Q" :Jtxluctiun, 
\\ ;Ih 4;Q of cxtCm;l! roWtio(l) 

/III(1gillg 

- I3on~' IQ>,:! s<.:cn on : •. ~iIl:lr)' 1:t1(."r:,1 r:.dio,l:r:'ph 
- Antcroinfc:rior j.tknoid In ... , (on ... .-orticl! rim or omlinc) 

!>Cen on AP or 1I'I'o! AI' r:.d'ogr:Jph 
- Bo .w!OSS SI.. .. ':n on .)!'j.tin:.1 obli(IIIO: Mit! or IIL1!U\etic n;::;o

nance :ut hroJotr:llll 
- livnc k):,.. .. :-IXn on cr. e;pcci:d1r Ihfl. ..... ~imension;aJ .... "('011-

.>I.ruction wilh Ihe humcr.!1 h..,..ld digilally subtr:lCll'd 

it}' episodes. :l long hisloty of inst:lbi1il }'. o r 
progressive ease of instability s}'mptoms sug
gests a larger anatomic problem. namely gk
noid or hUlller.JI head bone loss. 

For a comprehensive cvalu:ilion of glenoid 
hone loss, advanced imaging is necess~Hy. A 
magnetic resonance imaging (l\ IRT) and a 
magnet ic resonance :t rthrogr:11ll (~'IH A). 
although helpful in di.lgnosis o f soft-tissue 
pathology. may also be used (Q 3ssess the 
degree of bone loss by ev:duating the Illost 
latera l glenoid cut un sagittal ohlique images 
( Figure 6). I lowever. the most aCCllrall.: 
method to measure glenoid bone loss is :t 

th ree·dimensional c r scan with digital sub
tract ion of (he hUTlleral head on sagittal 
oblique imaging. The JWlllerai he-.ld ma y ,lIsa 
be isolated in three-dimensiona l reconstnJc
lion to assess the size, depth. and orienla
tion of the Hill-Sachs defect. 

lluysmans e/ al.J-1 have described the infe
rior two thirds of the glenoid as a well-eon
selved drcle, and deficiencies w ilhin lhis cir
de are llsed to qU:lIllif}, the ;1I110Unl of glenoid 
bone loss (Figure 7). A best-fit circle is drawn 
on the inferior two thirds of the elljaces..1git
tal image. and is well conserved for normal 
glenoid geometr),.·H The amount of bo ne 
missing is determined b)' assessing :-;urfacc 
:lr(';1 losses from thc :lIl lcro inferio r p :lI't of 

Fi~ure 6.-MR anhrogr.nn dcmOlhU':llin~ glenoid bonc 
I~ un the ""~ill:11 uhlique im:lgc_ Arrow poilll'" 10 lX-lilt: 
d .... ft-ct. which i~ :thOllt 3{)'!t. elf Ih .... l:(knoid in thb eX:lll1pk. 

fi~un.: 7--<::f c\~.llu:uion uf :r "",/,:ill,'] oblillUC lotlellOid en 
f:tcc "it·w dc.:moru.l.r.lling Ihl.' he;)l-fll circle:J~ :t loto1d Sian· 
tbrd 10 d~'lerminc Ihe :.mntlm nf gkno.d bone 1Qs". 

the circle. The rcason ror the preciSion or 
hone loss measurement is that the glenOid 
bone :-; tock from anterior to posterior is only 
about 24 10 28 mm :Illd varies from patient to 
p;llient); In addition, f()f approximately each 
1.5 to 1.7 mill of glenoid bone loss. this cor
re:-;ponds 10 a 5% increase in loss of glenoid 
honlO' stock . or notc , glenOid hone los_s o f 
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Figure 8.- A sagiltal oblique c r image {lemomtr:lling the 
l),pi C":l lloc<ltion ;md manner in which g l<:noid bone los~ 
occurs; alo ng :l line par:llld with IllL'lo ng axb o f 11K' gle
noid (J 2 o'c!I )(, .. k-6 o'.:kx:k). 

berween 6 to 8 mm indicate:-; an approxi
m:Hely 2()O/o to 25% bone stock loss of the 
glenoid from anterior to posterior and may 
necessitate a change in surgical strategy (i.e. , 
soft-tissue procedure to bone augmentation) . 
Glenoid bone loss occurs along a line p:lr:.ll
lei to the long axis of the glenoid (parallel to 
the 12- to 6-o'c1ock line) 36, ji ( Figure 8), 
Glenoid bone loss greater than 2()O!o to 25% 
can Icad to the glenOid taking on the shape 
of an inverted pe:.lr when vic wed :lrthro
scopically from the anterosu perior portal 
(Figure 9).26 . .15 Although:l Hill-Sachs lesion is 
present in up to 8()O/o to 1000/(1 of patients with 
anterior instability, it is usually insignificam. 2') 
l-IO\vcver, in patienL<; with glenOid bone loss, 
it is now well appreciated that a Hill-Sachs 
lesion can become more significant :lI1d 
engage the glenoid with much les:-; force and 
:mtclior translation than those without glenoid 
bone lossY·,}8 Thus, one should look at gle
noid and humeral head bone los:-; as a bipo
lar problem, and make informed decisions 
regarding trealment based upon the amount 
of bone loss, p:ttient expect:ltions, :lnd :lSSO
ciated recurrent instability risk factors. 

Ideally, the amount of glenoid and humer
al head bone loss is determined preopera-

\ 01.61, /1:0. S 

I'igllR' <).-Arthroscopic image rrom Ihe :ml ('ruslIp<.'rior 
port;11 dcmo nslr.uing an iI1l'(:11('(1 pear glenoid w ilh ~ig· 
n ifie.lIlt (>20--25%) gknoid Ixme tos:;. 

tively in order to have :In informed discus
sion wilh patienlS regarding treatment options 
and expected outcomes of anhroscopic ver
sus bone augment~Hion repair. However, if 
the presence of bone loss is nOt evaluated 
preoperatively, the glenOid bone siock may be 
assessed ailhroscopically. The bare SpOI of 
the glenoid is a well-described landm:lrk for 
assessing glenoid bone loss via :I ctlibratcd 
probe inserted from the posterior shoulder 
whi le the :lilhroscope is in the antcrosuperi
Or pOilal. La el al.35 have described a method 
of quanlifying glenOid bone loss by measur
ing rhe amcrior-posterior width of the defect 
at the level of the bare spot. A calibnHcd 
probe i!; inserted from [he posterior port"alto 
measure the distance from [he anterior :md 
po:-;terior rim:-; to the bare spot. Thc differ
ence between the :mterior and posterior radii 
can be determined and referenced as :1 per
centage of the diameter of ihe normal inferi
or glenoid lIsing the following equation: 

Distance from the bare spot to the poste
rior rim percent bone 10ss"'diS(ance from the 
bare spot to the amerior rim)/2x distance 
from the bare SpOlto the posterior rim x 100. 

The ailhroscopic determination of gleno id 
bone loss remains a well-accepted technique 
and has been validated clinically 3;, 3~ and in 
ill€' 1:tbor:l1oIY scuing.J6 

,10 ] 
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iiistorically. althroscopic treatment of gle
noid bone defects have had a high recur
rence nne (from 61-67%).19 Mologne el (f/.!f1 
demonsrrated a 14% recurrence rate in 
patients w ith a mean loss of 25% glenoid 
bone los....; treated anhroscopic:1l1y. and noted 
that all of their failures (three total) were in 
pCHicnts deemed to have anritional bone loss 
and no glenoid bone fragment to incorpo
rate into the repair. In anmher study, Sugayn 
el al.4fi demonstrated only an SVo recurrence 
rate in patiems wirh a mean 25% bone loss 
treated anhroscopicall}, when the bOil}' frag
ment W<lS incorporated into the repair. These 
studies illust rate the importance o f main
wining glenoid bone stock for the success 
of anhroscopic instability repair. 

The m:lIlagement of patients w ith humer· 
al bone loss is less well quantified, owing to 
the difficulty in de[ermining when a Hill
Sachs lesion is clinically imponant. l3urkhan 
et (f1.l9 defined a Hill-Sachs lesion as "engag
ing" when the posterolateral humeml head 
engages the anterior glenoid with the arm in 
abduction :lnd externally rotation. Yamamoto 
el al. '1 ! demonstrated in a cadaverk model 
that the engagement phenomenon is poten
tiated in the setting of glenOid bone loss (i.e., 
the humeral head engages the glenoid eHsi
er if the anterior glenoid has a bone defi
cienc}, present) . However, in the presence 
of humenll head engagement, or for sizable 
HiIl-&lChs defects (usually >5-7 mm in depth), 
the typical solution is glenoid bont.: aug
mentation. In rnre circumstances, there arc a 
varielY of surgical management options for a 
Hill-Sachs injury thar range from soft-tissue 
augmentation (Remplissage), glenoid-based 
bone :1llgmentation. humeral-head options, 
and occasionally both. 

Treatment 

NOli-opera t i ve 

The naruml history of acute anterior insla
bility events has been evaluated through 
numerous prospective studies with age at 
the time of initial dislocation being the most 
significant prognostic f:lctor for t\mlre insta~ 

bility evenL'). Active patients less than 30 years 
of age treared w ith a supervised physical 
thempy program instead of surgically have 
had reponed recunence rates of 17% to 96016, 
w hereas those treated with arthroscopic 
repair had f:lilure rates ranging from 4% to 
22%:+2· 43 This data indicates early arthro
scopic repair following first-time dislocat ion 
is applicable for young, h ighl~' active p{ttienl.'i 
or those engaged in aClivities involving over
head usc of their anns. Opemtive intetvt:ntion 
shou ld also be considered in patients wilh 
rccun·cnt episodes of instabilit}' after a CQUr-ie 

of conservative management. 
Non-operative treatment for anterior shOul

der instability consists of phYSical tht:mpy 
tailored toward the aCuity and mechanism 
of insl:lbility. Immobilization is only necess.'lty 
until pain control is achieved, which is typi
cally one to three weeks. Although contro
versial , immobilization in extt:rnal rotation 
after an initial it1!itability event decreases 
recurrence rales in some popul;uions.+I-16 

Operative 

Although the various anatomic stnlffilres all 
have a defined role in maintaining shoulder 
stability , ther(; are many vari:nions in nonn,ll 
anmomy that must be recognized :1t 
arthroscopy so they are not mistaken for 
pathologic lesions. 

S UIlL ... IlRAL FQ RAME..'< AND 11tl:O B UfORD CO;\II'tEX 

As described previously, the superior half 
of the labruTll is more loosely and variably 
attached \0 the glenoid than the inferior hemi
sphere. The result can be the presence of a 
sublabml foramen, either in iso1mion or in 
conjunct ion wit h other va riant anatomy 
(Figure 10) . The anterosuperior quadrant is 
the most common location for :l sublabral 
fornmen, w ith an incidence of 11.9:1/0 to 18.5% 
in shoulders undergo ing arthroscopy.47. '18 

These observational snrdies found that sub
labral foramens do not contribute to insta
bili ty and should not be "repaired" in the 
majoriry of cases. This is especially true if 
they exist in the superior half of the glenoid. 
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Figure IO.-Sublahral foramcn - A ~uhlahr,ll for:mWll 
h :en :ullcro·-superior glcLlQid !:ibmm norm:!l \';Lri:Lnt 
Char:l.Clerized b~' dctachLllent of the 1:.l)ru11l from the 
underlying glenoid. This .<hould nOI he (onfuSi'd with 
:1 1':O lh01ogl(" dbrllpJiol1 . C""rle~y from !,rim:.l !'klll
r~'~ Lid. 

The Buford complex ;:1 recogni7.ed normal 
variant defined by a large defiCiency of the 
aruerosuperior labrum in conjunction with a 
Ihickened. cord like MGH L (Figure 11). The 
Buford complex can be mistaken for an ante
rior labral avu lsion or supe rior labral tear 
when inte rpre tcd o n lllagnetic resonance 
imaging U .. IRI). but is recognizable during 
;1I1hroscopy due 10 its chal<lcterislk appear
ance. TIl(' prev:lience has bcen repo llcd to be 
he\'ween 1.3% and l OOAl.ro. -18- '10 

SUI'EHIOH I.ABItAL VARIANTS 

The superior labrum can have great 
anato mic variabilily owing to its loose gle
noid attachment and its relationship with the 
long head of the biceps. Several varianrs of 
the aH:lchment of the long hC:ld of the biceps 
have been reported, St Thu~. Ihe presence of 
a recess between the biceps and the superi
or labrum docs not always represent a SLA P 
tear. This should be fully cvalu:lted arthro
scopic:.]]), to cletermine if there is a solid 
biceps attadlment. 

Pathology associated with instability 

The re :lre several intra-articular lesions 
;:twx:iated with anterior instability and include 

\'01 (,1. \:0 ~ 

Fi~lIrt: I I.-Buford Com pIc;.: - nl)lc Ihc tldldcnq' of Ilw 
:mK'ro$upcriof IJbrum, The Buford Comple;.: i~ :I nonnal 
\':tri:lliOIl of tho: bbruli!:pmcmuus ,,!e~'\'e of Ihe glenoid 
wilh :1 cord·l ikc middl.: glo:nvhuJII.:r:I] li.l::IIII<;,nl :md :m 
:lbs~' IK~' of th~' :ml~'rosupcrior labrum. Councsy from 
Primal Pic!llrc.~ I.ld. 

:l s uperio r bbral :111lerior posterio r lesion. 
which is a detachment of the glenoid labrum 
at the insenion of the long head of the biceps 
lendon: a medial dispbccment of the labrum 
and periosteal sleeve of the :nuerior glenoid 
!:tbrum :lncl Clpsule (amelior labml peliosteal 
slceve :lvulsion. ALPSA): and Ihe humeral 
avu ls io n of the glenohumeral ligame nt or 
dewchment of the capsu loligamcntolls strllc
tures off the humeral head (HAGI. lesion). 
The prest;'llce of these lesions can lead to 
recurrent instability and fu ture subluxation 
events if nOI properlyaddres:-:ed. 

Hllmeral mm/si()1l oflbeglellolmmemlliga
menls 

The HAGL l~s ion is a humeral avulsion of 
the inferior glenohumeralligamems and cap
sule ( Figure 12). Bach el a/.52 first described 
thc presence of this humeral-sided ligament 
and Glpsular disn.lption in patients with recur-
n:: m dislocation. They sugge::itcd that this 
pott:ntbl pathology should he evaluatcd in 
shoulders with rec.:urrem inslability and no 
lesio n evident in the labrum or glenoid. 

AII/erior /aIJroIiStflnell/Olls periosleal sleelle 
(/{JII/sic)II 

The ALPSI\ les ion represents;l soft-tissue or 
bony llankart injury th:.tt has occurred and 
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figure 12 .~I-IAG I. I..:.-.iun - '111e Ilullwral A,'ubiun of thc 
Glcnohumcr:J1 J.i~Ull\?lIl:< (I ["'(;1.) occur.< when 1he inferi· 
or gknohunler:J1 liganlenl is disflIptcd :u iL~ hUnI('r:11 ori
gin, Co"r1c~~' from I'riltl;1I P;('lure~ IJd, 

healed in a Illetlblly displaced position on the 
glenoid neck. Thi s was first described by 
Neviaser el ClI.53 in 1993. The ALPSA lesion is 
.s lightly different than IIle similar Bankan 
injury due to the intact sleeve of scapular 
periosteum, This sleeve Ihen translate~ infe
rior and Illedi:dly becomes :l(lherent to the 
glenoid neck creating an :lIltcrior potential 
space. Often, this space can be defined by a 
crcasc between the glenoid border and the 
fibrosed labrum that represents th\;' sl:t rt ing 
point for :111hroscopic dissection.1i \,'e have 
dctermined that thc A LPSA lesion is associ
:1I\;'c\ with an increased chance to have gle
noid bone loss, and thus. a pOlenti:llly high
er chance for failure after arthroscopic st;l
hiliz:Hion. 

Glenoid l(.Ihm 111 lll1iCll lar disrupfion 

The G LAD lesion represent~ an ankular 
cartil:tgc injury of the anterOinferiQf glenoid 
(Figure 13), L:.lbra l tears o n MI{l :Irc common 
associated findings. However, some patients 
will not present wi th ins(;Ibility, but r<lther 
anteriof shoulder pain . ' r11is is due to Llle f:lct 
thai some of the deep fibers o f the IGI-n. wil l 
remain attached w ith an adjacent injury 10 
the articular canibge. This injury can extend 

figure 13.---GLAD Ix"ioll. A gk:llolahr:11 ;tnicular dismp· 
tiull (GI.t\D) le~;Ol1l~1!I be (o11l~L~L l>~' a forn .. ~1 ;lddlKliun 
inju/)' 10 Ihe ~hou ld('1' from an :tlxlllcled :md external rotal· 
L'tl posit ion. Courtesy from l'rim:lt l'il1urC.' I.td. 

to the subchondral bone in severe cases. 
Arthroscopic deb ridement is a sllccessful 
treatment for these patients w ith good relief 
of pain . :tlthough tile long-term sequelae of 
GLAD lesions remains undear. 

lilli/karl ill}1I ries 

Bankan injllries consist of two variants: 
Ihe hony injury and thl;: soft tissue lesion 
(Figures 14. 15) . Bankan etal.>" reponed his 
observation that labf:l! dct:lchlllent in 4 
paticms led to rCClln-ent instability. He tellllt: d 
Ihis the "essential lesion'·. I n contemporary 
OrthOpedics the Bankm1 lesion refers to the 
detachment of the :lJ1teroinferior labnull with 
the anterior band of tIle IGHl. 'I'his patholo
gy can be present in up to 90% of patients 
with a trauillatic anterior shoulder dislocl
lion. Xi Bony Banka !"t injuries can involve :l 

significant ponion of the l.Interoinfer ior gle
noid and Lreatment should be based on the 
aillount of glenoid involved. Thus, it is impor
tant to IX' clear when distinguishing a Banka l1 
injul)' as either son tissue only Of :l Isa il1\'olv
ing a bony fragment, 

However, capsular stretch is <llso a funda · 
mental injury of almost any anterior inst:lbil
it)' and should be addressed in order 10 have 
a suC(:essful outc()me during a l3ankan repair. 
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Figure 1'1.-Bank:tn I .... ion. 'llle lIank:1I1 I~"ion n..·f\·f"l; to clle 
dct:tchm\'n\ of the :Int~")i n fcrior !:ibnlln with the ant~rior 
b:lnd of Ihl' lCoH!. :md leads to fl'curf<:'nl inq:lbility. 
C(lUr1C~)' from I'rim;d I'icture~ lid 

Bankart el {{I. ~~ reported his obser\"al ion Ihal 
bhr:tI detachment in rour patients led 10 
recurrent instability. He termed thi s the 
··cssenti:lllesion-. This p:lIhology c:.m be pre
scm in lip 10 900/0 of paticllIs with a I r.:Ium:tI
ic anter ior shou lder disloca tion .56 Bon}, 
l3:mkU1 injuries can involve :1 sign ificant por
tio n o r the :lIlteroinferior glenoid :-tnd trcat
ment should he based on the.:: amount or gle
noid invoh·cd. 

Ope rative technjques 

OI1l!rvie(lJ 

I. Appropri:ue preoper.Hive evaluation: 
ev:t1u:ue for glenoid/ humeral head bone loss. 

2. Evaluation unde r anesthesia: this ev:tlu
:lIion sho uld contiI'm the prcoper.Hive pbn 
and :lssist with amount or c:lpsular shift to 
perform. 

3, Patient positioning: although it is sur
geon preference. the l:ltl:r:: tI decubitus pro
vides for ease or access to the superior, pos
terior. inferior. :lnd anterior 13bnll11 and cap
sule ( Figure 16). 

4. AntCrosuperior portal: :!lwa)'s view the 
pathology from the :lIlterosliperior portal to 
avoid missing ALPSA lesions, il is heuer to 
evaluate anteroinferior glenoid bone loss :lIld 
to :lssess extent or lear posteriorly, as well 
;t~ :Lny inferior o r postcroinrerior p:ltholog},. 

5. Glenoid prep:u,:uion: make sure that [hI;! 
soft tissue is removed rrom Ihe intended 
repair site and th:n there is :1 bleed ing iX"'(i of 
bone to cnh:Hlce heal ing. Visualization of the 
posterior subscapubris muscle fibers in(li
cites :1Il adcqu:nc p reparation or the l:tbrulll 
::Ind c:lpsul:u :HI:lchments 10 the glenoid :lnd 
allows ror ~lLrncien l mobilization ror repair 

FI,!!lIi"e 1';.- ,\ ) MRA :lxialllll~l,W of a .-oI"t-ti,.,.ue R.11lk:tn w:lr :mwriorly, "'rrv'" poin!>. 10 :Im~roinferior 1.lhrum; U) n.>r
responding anhroS(.-vpk 1111:18<:' of tht: :lnteriQr Ihnk:1r1 ·,()ft ·ti~'\1~ only t~'ar. PO!>terior \' jew or ~l~nohunwr.iI jUint \\ ith 
probe on ank'ruinr~rior I:IbOIlIl. S-I 
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Figure lu.-L.ateral decubitus SCIUP (ur arth r{),\.(.vplC i n~!;l
I)ilily pnxLxlurc. Arrmv poil11~ 10 1:11~·r;d :1011 1[;H..1ioll. Care 
~ho\Jld be t:,kcn 10 cn~urc Ihalllw lallorallraclion SIr:IP ;" 
pl:lcl"tl around a cu~hion or ((.>:ull "I<:: .... ,·c . 

(Figure 17), 111C axillar)' nez' ·e is dosesl at the 
G-oodock pOSition, hcrwt:t:n 12.5 to IS mm, 
and should be avoided. 

6. Labral preparation: Usc :111 elevator 
device and ensure labrum is visibleo re lease 
subperiostea lly to prepare the glenoid and 
allow the capsulolabral tissue to easily float 
up to the glenoid t:1CC. 

7. SlHure anchor placement: Make sure 
anchors :t r~ placed at the aI1icular cartilage 
margin to avoid 1l0n-:m:1I0mic medi:11 scapu
lar neck pi:lcemeili. 

8, Suture anchor quantity: Fo r most 
ameroinferior labral tears a minimum of three 
suture anchors should be llsed (3-6 o'clock on 
a right shoulder; 6-9 o·clock on a left shoul
der) . A standard rclxlir is three :lIlchors be low 
3 o'clock (the equ:Hor) . 

I'i~"rc 1 i .- ,\"hros(.."opic image of ,Ln :J(k<I\I;ud)' pn:p:mxl 
:LnLcri(Jr g lenoId lahmill . 'l1w I:>U:>L~'rior ~l.lhS<-':l pularis t1befl:i 
(am)ws) :LfC iuS! '·~l.l:Lli7.(-d :md The bl)I\uU "rid G' I>:':>l.Ik· ~~'s
ily nnat up 10 the }:lcnoid f;L~'lo i ndit~L!ing ade<jLL:ue p rep"
ratioll. 

9. Capsular plicat io n: abrasion o f the cap
sule should be pe rfo rmed to enhance healing 
to the !:tbrum. The plicat ion can be per
formed to <In intact l:tbrum if there is robust 
Jabral tissue. If there is any question. a suture 
anchor is preferred. 

SpCCUIcS 

PXIlF.;"''T SF.·T- UP IN THE O PERATING ROO)I 

[hsed on the prefe rence of the su rgical 
team and patient. shoulder arthroscopy can 
be performed w ith genera l anesthesia. inter· 
scalene block or a combination of the I\VO. 

The alllho rs prefer regional anesthesia sup
plemented with a light genera l anesthetic to 
facilit:uc I:uc r:ll decubitus positioning in the 
outpatient setting . 

\\l ith regard to set-up fo r patients under
going :lI'Ihroscopic anterior shoulder insta
bility repai r. patients c:tn be p\:lccd in either 
(lie lateral decu\litus or heach-chair position. 
The beach-chai r positi(lI1 affords several 
advantages. including ease of access. ability 
( 0 see the antc rosupcrior, inferior and ante
rior aspect of the glenohumeral joint. and 
abilit y 10 easily convert to an op~n prot:i::
clure if indicated. 
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For c:.1S€'S of shou lder insT3biliry, however, 
the :Iuthor.-; prefer to place p3tiems in the l:u· 
eral decubitus position because it allows ease 
of access and " isua1i 7~ltion of the entire cap
sulol:Jbral complex. \Xlith the ability to pro
vide longitudinal and direct lateral suspen
sion, the I:ller:l l position affords greater dis
tension of the glenohumer:11 joint :lnd bellcr 
:Ibility (Q m:lke the necessary passes with 
in:'itftl lllent:lI ion for optim:11 rcpair. One of the 
pitfalls of laleral decubitus positioning is the 
difficulty in achieving mlational conuul during 
inst:lbility repair. For instance. proper ten
sioning of the capsu le and inrerior gleno
humer:'11 ligament is particlJl:trly challenging 
in the 1:ller:iI (lecubilllS position and can lead 
10 postope r~ltive stiffnes."i and decI'C:lsed extcr· 
nal I'ot:ltion. In add ition. suhscapularis rep:lir 
in :.uhleles with shou ldcr instability and rota
lor interval closure :tre ideally done in 50° 10 

... 5° of external rotation. which can be dillicuh 
to :tchieve in patients in the lateral position. 

1.:15tly. the eX~lInin :Hion under :meslhesia is 
all impon:lIu (.'omponcnt to any instability 
repair. 1\ b uscd 10 confirm what i~ known 
pn..'"Opcr:lti\'(:iy :11)()UI patientS, including direc
lion of instabi lity. symptoms, and assod:.ued 
findings . Furthermore. thc EUA can offer 
info nn:ttion about the amount of transl:H ion 
in the anterior. f)()slerior, :lIld inferior direc
tions. :Ind can serve to t~ilor specific opel.l· 
livc planning. such as how much c:lpsul:tr 
plication to perform. 

POl'/(lls 

Propcr P011:11 placement is pivot:d in per
rorming ;In ; I CCU1~lte diagnostic arthroscop}1 
:'111d complete 13;l1lkan repa ir w hile providing 
i':tdlc soft-tissl1l: mobilization and accur:IlC 
anchor placement. Aftcr patient positioning. 
the standard po:-.terior and antcrior·superior 
pOl1:1ls (hiAh in the rotator interval.directly 
adj:lccm 10 the long head of the biceps) arc 
made and :1 fu ll diagnostic.: arthroscop}' is 
performed. The initi:11 posterior portal in the 
1:l\cr:11 decubitus position i~ madt: in lint: with 
the latcral edge of the acromion :tnd 1 cm 
inferior to the posterior tip. This posit ion 
allows the posterior portal to have a slightly 
downw:lrd tr:ljeclOry on the glenoid surface 

10 facilit:ne ease of inslnl1nemation during 
the case. 

Once :1 B;lIlk:'1I1 lesion h3S been idcmifled, 
an anterior mid-glenoid portal can be estab
lished in line with the 3-o'clock position on 
the glenoid lIsing an 18-0 needle for local
ization JUSt ~lJperio l' to Ihe SlIhSGlplilaris len
don. Although :ICCUr.l te port:tl pbceme11l is 
essenti:ll for 1:lbr:11 prep:II~lIion and :tnchor 
placement for :lIlteroin ferior bbral defects, 
the 4· 10 6-o'c1ock lahr:ll pathology I..--an prove 
to be increaSingly dirricuh 10 appropriately 
repa ir through these st:lndard portals. A 7-
o'dock porta l c:m be established approxi
m:ucl y 3 to 4 cm di rectly lateral to the pos
tcrol:ilcr..Ll corner of the acromion :md pro
vides excelknt access to the inferior gleno id 
:l11d 11'1:1)' be lI~cd to percutaneously place 
suture :.Inchors in Ihe mOSt inferior aspect of 
Ihe glenoid (Figure 18). This can be per
formed percutanoously with only the anchor 
inserter device. or a small-diameter pi:tstic 
cannul:! Ill:!y be utilized. 

l..aiJnllll pre/x/ro,io ll 

Proper labral preparation is a crit ical por
lion of anterior shoulder instability repair :IS 

in3dequ:ltel:ibral prepara tion c:ln lead to 
insuflicient capsulobbr::11 plil.':.l lion and symp
loms of recurrent inswbility. It b imperative 
th3t the surgeon spend time preparing and 
mobilizing the labnrm-bonc interface before 
,mchor insert ion and nxation. The authors 
prefer to liS\.! :In elevator device to peel the 
labrum from the gleno id neck wh ile view
ing the l:ibr~1 1 pathology from Ihe ~mterosu· 
periol' pOllal. 

1.:lbr::tI pn.:; p:II~H ion should he completed 
I)(.:fol'(, prep:uing the glenOid for anchor 
placement ~lI1d special care shou ld be t:tken 
to preserve the remaining labnJm for plicJ
lion. \\.:I ith either the shaver or sillall b(me,ut
ting shaver on forw:l rd or the burr on re\'erse, 
the glenoid c:ln he prepared. :tllowing ror 
adequate bone pn:serv:ll ion during glenoid 
prt:paf:lIion. 

Besides hone loss. the most frequem rea
sons ror failure ;Iftcr instabitit}' rep=-tir include 
un;tddrcs."iL-'{1 c lpsui:lr I:!xity (especially infe
riorl~' ). improper :lnchor pOsitioning. and 
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Figure I H.-'J1K' pcJ~lcrol:I1Cr:d i-o'do.:k puna1 :I~ \ i~'Wl«J frulll nUL, idc ( /\ ) :.lI1d in~i,k (JJ ) the _hvuidcr (Jemon,' Ir:l1ing 
ease of :lCC~':;S :md anchor pi:Kclllelll in Ihe inferior a~p(. .... h oj Ihe ~Jenoid . 

J' ij.\u r", 19.-l'o.';;lcrior \ ie\\ ing ]>o n:11 of lh~' final ;mlefOltl
(eriOl" labral rt:p:lir wilh :malIJlllic rt."lc,r.J1 ion of Ih", b hr:ll
l i j.\:lIl1l·nlou~ complex. 

recurrent trauma in :Ul OIhcrwisc wcll .. donc 
rcconstmction. Accurate positioning of SlIIurc 
:lIlchors on th~ gleno id with penetrat ion :1t 
the margin of the articular Surf:"lCC :lllows 
recreation of the gleno id concavity during 
r<:=pair and avoids rep:tiring the bbrulll com
plex too medblly down the glenoid neck , 
Boileau el (I/,S" recommend :\1 least four suture 
anchors, because less than th ree SUllJ rc 
am:hors in their study was a ssociated with 
failure afler instability repair. 11leir ~;udy fin<.I .. 

ing spe::tks to well .. pi:tccd suture anchon; that 
c()rrc...->Ctly address the p:llho logy of instability. 
I..:-tstly. asymmetric h::nsioning during open 
o r :lOhro::;copic capsulorrhaphy can also cre
~He instability in th~ o pposit e direction. 

I IIIC/)O/";'; 

The standard :tl1ilroscopic l3:tnkan repair 
typiC<llly uses three :lI1chors pl:lced below 3 
o ·clock wilh ideal ancho r pl:u.:ellle llt on the 
gleno id rim at a -f ; o :1Il~le rei:tti\'e to the gle
noid surface 2 to.~ mm inside the anterior 
glenOid rim ( Figure 19), Additional :mchors 
:tre placed :tpproxim:ttcl y 7 mm apart de
pending on the siz~ :lI1d extent o f the l:tbral 
d efec\. So me have advocated a ha[:tnced 

repair. which includes repair o f the anterior 
te:!r and posterio r pli c:uion sutures to the 
intac t posterior I:t brum .~ The posterior 
i:tbnllll may not always be intact and may 
present as .111 exten::;ion of the anterior tl;:tr 
posterio rly. In this c:lSC, sllture anchor.) are 
used to repair the i:lbrllm and perform pH
c:l tion of the capsule as necess:lry. However. 
if a halanced repair is desired and the pos
terior lahmn1 is intact , it has been shown bio~ 
mechanically that an int:tct labrulll p rovides 
similar fixation strength to :t suture anchor.59 
III perfo rming adequate Glpsuioiabral tell
sioning, th<:= surgeon can use knots from a 
suture anchor or knotless :ltlcho rs fo r fixation 
of the labnllll to Ihe glenoid. 
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Glenoid 

Figur~· 20.-Arlhros\'opic vi" w of left shOllld~r frolll [XlS
[(:rim portal with 70° Sl:Upt:. The free edge of the :lI'ul!i(:d 
ink-riur gle nohull\er:11 (JG Hl.) complex c:m 1~ S<.·~·n in thb 
anterior H,\G1. lesion. Subs(~(pubris rnu....:: lc b ' ''1:11 ~Ilpc· 
rior :U1<.1 :U1tt" ri(Jf to free L-.:I,gJ: of ligamcn!:<. 

of note: 
- tension the ('~1psu lol:lbral S!nJctlires with 

the arm in slight external rowlion; 
- use a minimum o f lluee SUHlre anchors: 
- the anchors should be placed 2 mm 

0 11\0 the glenoid rim and not medially on the 
glenoid neck; 

- pull on Slil urt:s before knOl t)' ing :1I1d 
after the capsulolabr.l1 repair stitch has been 
plact:d to visuali~(' capsular plication and (Q 

t:nsure that adequate capsular tissuc has l::>een 
incorporated: 

- a IXl lanccd repair may be performed if 
there is significant posterior laxity and cap
sular volume with dther plicat ion stitches Of 
labnull int:lct) or suntrc anchor repair after an 
:1.t1terior inslahility rep:l i r. 

HAGL Lesioll 

Once the portals are established, Ihe 
humeral avubion of the glenohumeralliga
Illent~ pathology is ftnther clarified. The ante
rior glenohumeral ligaments are inspected 

Humerus 

1. _ __ .1 Glenoid 

Fi~'1 l re 2] .-In Ihis anhmSl.."opk vkw of It{' shoulder from 
!h~ po>ol~rior pon;t! wilh ;t ; 0" ~t)pe. Ih~ gr:Isp...'f ha~ bo:~n 
1)1:1<;.,d thrOIl~h Ih(' :mwrivr mid l:t ler.l! pM!:!1 1(, reduce 
the c:(p~ubr t ;"~lK' IV the humeral nC'Ck. 

from their glenoid/ l;;lbral ongm to the ir 
attachment on Ihc humeral neck In :1 humer
al :lVulsion o f the glenohumer~ t l ligaments 
lesion, al l or pan of the middle and inferior 
glenohumeral ligament complcxc!> are 
avu lsed from their humeral insertion. The 
humeral insenioll is IX!>I visualiz(;!d with a 70° 
scope in the poslerior ponal or ,vith ;t 30° 
scope placed in the anterosl1perior ponal 
(Figure 20). 

The capsular tissue avulsed off the humer
al head is identified 3ml reduced [0 the 
humer:al nt:ck with :m anhroscopic gr:.lsper 
(Figure 21). If a Jabral lear is ide11lified. the 
humeral ~,vulsion of the glenohumeral liga
melus lesion is repaired first and then the 
I:tbral tear is addre!>sed. This avoids over
tightening of the capsule medially, w hich 
may prevent or impair lateral repair. In o rder 
to prepare the lxmy bed. lhe o riginal hUJller
al insenion !>ite of the inferior glenohumeral 
ligament complex is genlly debrided using 
:l hurr on reverse from (he anterior mid- gle
noid porIa I to complete a light deconicalion 
and Ohtain a bleeding surface, An IS-G nee
dle is used under direct visualiz<llion 10 cswb
lish (he correct pa th for SUlure anchor place
ment onto the medial humeral neck. The 
approximate placement of thi!' path is 
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Fib'1.lfC 22.-Arlh r(~~lpil: view of the.: lefl "houlder frollllhe 
l)("ISlerior 1](1r1:11 u~iu!!;1 70" S<.:Qpe. \'\'hell tht: Mllur.:~ w<;!rt;: 

broughl up through IhL· :mIL"rior pOrlaL IhL" !!Icilohumer
;Illig:lmcnt L'Omplcx \\,a,. :m;ut)U1i(';llir rcdlKt:d ontt> lhc 
anLL"rior a~pcct of the humeral h"ad. 

berween rhe st:J ndard posterior portal and 
the accessory poste ro latcral po rtal (7 o· 
clock). This is obraincd in a pcrcUl:lncous 
rash ion with lhe an<:hor insert ing device and 
drill. 

Once the appropriate traiectory is estab
lished . a 3.0-m111 bio:1bsorbable suture 
anchor is placed. One or the suture limbs is 
retrieved with a cnx'het hook out the al1lero
superior po rta l. The remaining su ture limb 
is left pusteriurly outside the skin. A straight 
Slllure repair device is advanced through 
the 8.25-mm cannula in the 7-0· clock po r
tal and passed Ihrough the inrerio r/ lateral 
capsu le just inside o f the avu lsion borders. 
A = I monofilament suture is adv:lnced into 
lhe joint through the suture repair dcvice 
and retrieved th rough the anterosuperior 
POl"t:11. The mono filament i ~ tied [() the pre
viously passed suru re limb and shuuled back 
through the 7-0· d ock port:tl through the 
capsulolig:un entous compk.'x. This can be 
repeated , and :t mattress SUtllre is then tied 
through the 7~o · clock portal w ith a knot 
pusher. 

As the rcpair cont inues ante-liody. an atces
SOl)' low anterior ponal is required for con·eCl 
anthOr placement. This ponal is created in a 
trans-subscapularis rashion. staying latem] to 

lhe humerus to minimize lisk of :lxillaI), nelve 
injury. This po rtal can be used to pbce an 
anchor percutaneously, or a small5-mlll can~ 
nula G ill bt' used . It is impol1am to lise the 
rotation of the humerus to help controll ing 
the ~LCc.:ess to all areas of the humeral GlpSU
Jar avulsion site. Once lhe anchor is in place. 
slitures are passed th rough the torn capsule 
in <t similar fashion ;;IS described above using 
a corkscrew slllll1"e-passing dev ice. The 
sunlrcs arc shuttled and brought our the ante
rior midglcnoid po rtal. In general. sutures 
arc passed in a maHrcss fashion allowing the 
kn()l to he placed oU!side the capsule (Figure 
22). 

RolalOJ" illlen:a! 

Surgical rep:lir or the rotator intcrval 
remains a controversia l subject (Figures 23, 
24). Based on the latest biomechanic~ 1 and 
clinica l srudics. there is relati ve ly strong cvi
delKe that an arthroscopic RI closure 
improves anterio r stability. ls. 19. 20. 2-

Indications for surgical rot~t()r intetval rcpair 
remain poorly defined: however. there is a 
growing body of evidence that rOlator inter
val closure should be considered in: 

1) patients w ith alUerior instability and a 
rolator inten 'alicsion (incompctCIlI sulcus) : 

2) pat ients w ith sym ptom:Hic sho ulder 
instabiliry and laxiry in the infcrio r direction 
(positive sulcus) that docs not lighten in exter
nal rotation with the arm at rhe side; 

3) patients who have signifk:ant laxit y and 
a l:Irge sulcus finding in the scuing of multi
directional instability. 

For arrhro!1copic rotator interval dostt re. 
the authors prefer a modifica tiOn 10 the: 
method described bv Ta verna el apl This 
·· a ll~ins idc·· ICchnique :tllo\vs direct visual
iz:t1ion or the extent of rhe repair and preser
v:nion o f the deltoid. The patient can either 
be in the beach-chair or lateral decubitus 
position and the position of the glenohullleral 
joilU is adjusted to 30° or external rot arion 
with an assistant positioning the arm holder. 
A:) to 7-nun c 1I11luia is placed back into the 
middle aspect or the rotator interval and then 
hacked out such that it is just :1I1tcrior to the 
ca psule. A sharp cresCent hook device is 
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Figull.· 23.-A lX·n~·tr:ltor tk. ... ·l\"c is in:>t.'I1<."i1 IhrouJ,:h Ih., 
~\lperior J.:lell(lhllmer:Jl1i~lm.,m in Ihe superior :L~p<."i.' of 
Ihe IUI:Uor 1nu,:1\,:11 :mu gr.I~i» the mOnOfu.llf1l.'1ll sun,ln: Ih.ll 
h.1S Ix.oen IXls. ..... ""(llhrouRh Ihe middle glenohumer:tllig:I ' 
menl. 

loaded with :1 no. I monofilament suture. 
This b hrought in though the cannula. and 
then Ihe !issue adjaccl1I 10 the r ... IGHL is pen· 
etraled wilh the sharp crescent needle. If the 
!\'IGHI. is small. the superior aspeC( of the 
subscapularis or other tissues JUS! superior 
to the subscapularis cm be grasped. The first 
st itch is placed medially. near Ihe level of 
the glenoid b ee: one additional slitch \vill 
he placed more l:itcrally if necessary. The n. 
1 monofilament sllture is shuttled into the 
joim and then the crescenl hook removed. 
The cannula is mainl:lined in a pOsit ion just 
anterior to the capsule hut is shifted slight ly 
superior so that :1 sh:lrp penetrator device 
cm pierce the 5GI-I!. and tissues immedi3tc
Iy inferior to the :->upraspinatus. a~ain n few 
millimeters laler.ll to the glenoid f.ace. The 
penetrator retrieves tht! n. I monofilamenl 
slLture and is brought out through the can
nula. l11is is changc..."'<.lto :1 n. 2 non-absorbable 
suture although :Ibsorbable SUlures may also 
bl;! used. The n. 2 non-absorbable Suture is 
taken outside The cannula, and then the cnn
nub is removed and repbced such that the 
sutures are now externa l to the cannuln. A 
second sti tch that is more l:Jterally placed in 
the tissues Illay be passed :11 this point in a 
similar fnshion. 

\A \ TIIIU 

figure N.-l\\o .-.tildl l'OI:lIQr lm",.,.':)1 d~lIre - Ihe final 
repair. 

The cannula is then repl:lct!d. just :Interi
or to the capsu le after the 1''-'0 mediall y 
based sutures ar~ placed inside the cannu
la while it is external 10 (he body. Once 
down on the capsu le,:I knot pusher is used 
to tie a non-sl iding k not w hile ,,,atching the 
closlLre in an '"a ll-inside" technique to ensure 
ndcqu:uc pliellion. The arm is then released 
from 30° of externa l rotation. :lnd stability 
:I nd postoperat ive range of mOl ion :Ire 
:Issessed. 

Re/)tlbililflfion 

Proper pOSIOper<llivt: rell:lbi l itat ion begins 
with thorough preoper:llive patient counsel
ing combined wilh the intf:Jopcr.Jtivc find
ings. Factor.) to consider nre Iype of pathol
ogy (tr::lumat ic us. :Hr.lUIll:l tic): direction o f 
instab iliry (alllcrior. posterio r. muhidirec
lional); integrity o f tissue ,Lt time of repair: 
comfort level with qualifY of rep:Lir: and pos
sihlt! :Issociatcd findings :md treatment (i.e .. 
biceps Tendon tt!ar, rot:ilor cu ff tear), Routine 
postoperative immobilizat ion varies based 
on the procedures performed. The authors 
recommend an :l lx iuC1ion sling for most ante
rior instabili ty repairs ( this type of sling keeps 
tht! shoulder in :l nelltr.LI position). 

Physical Iherap), typ icnlly starts 7 to 10 
days fo llowing most routine instability 
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repa irs. Unidirectional instability repair will 
progre:;!j with passive and active-assisted 
t:mgc of motion for the first 4 wcck~ (forward 
elevation [FE1 to 130°; externa l rotation fER! 
to 30°). From 4 to 6 weeks these range:; will 
be increased to FE 130° to 180° and ER 30° to 
60°. Acti ve range of motion exerdses 
progress thereafter with resisti ve strength
ening from 8 to 12 weeks and the return to 
fu ll sports and activities at 4 to 6 months in 
most cases. 

Conclusion s 

The successful ma nagement of p:uients 
w ith anterior shou lder inswbility C;1 n he a 
significant challenge :1Ild is predicated ()11 

the ;1CCll rare ;1ssessmem and treatment of 
Ihe o ffending pathologies. I t is essential 
thm the surgeon have an underswnding of 
the pathoanalOmy of recurrent anterior 
shou lder instability :lnd 10 recogn ize the 
:I~socia [ed condi ti ons. \'/il h :l Ihorough 
understanding of the principles of anhro
scopic inStabilit y repa ir, the pearls provid
ed should :lllow a comprehensive approach 
to patients with shoulder instabilit y w ith 
the hope or continued improvement in 
pa tient outcomes. 

Riassunto 

7iw/lmllelllo ar(roscopico de//'i IISlabililii (lJlfero-i /lfe
livre de//a spalla 

111r:1II:1rnenl(I deJrinSI:lhilil:\ :11l1crion' dell:! sp:!l l:I 
e in comiml:J (:\·olu7.ion<.:. Progres."i ndl'amhilo delle 
tecniche :lrtroseopiche h:mno pcnm:sso di svilup
pare rCCCllle1llCnle 1:1 riP:1T3zione :trtroscopiC:l di 
B:lI1kart. Cio si :Issoci:l :!Ilv sviluppo di nUO"i Slru
menti. impi:lllli. e lecniche. Tuuavi:!. per a Hem.'re 
buoni risullali nei p:tzicnli COil insl:thilil:l amcriore, ~ 
fond:lInenlale che il chirurgo Si;! a conos<;enl'.=! dei 
hnori prcopcr:nori, inlr:lOper:llori e postoperalori in 
assod:l zionc con il rieonosei11l<.:nlo <.: i] COrrellC) lr.ll
lamenlO deUa p .. 1101ogia rd:uiva all'in:;t:lbilil:'l, In questa 
capilolo. gli :Jutori presenlano diverse e import:lIi 
tccniehc, p:nologie e conceni rebl!"j :t lb correna 
diagnosi C Ir.HI:UllenIO dd pazienti can inSlallilil:\ 
anlerior<.: impicg:ll1do lecniehe :lrtroscopiche. 

P;lrole chi:IVe: Spalla . :m icoia7.ionc - Artrosoopia -
Anil'ol;iziunc, inSI:lbiti['I. 
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