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18 
FloaTing SHoulder

“Floatingshoulder”(FS) isan intensivelydebated issue in
studiesdealingwithscapularfractures[2,9–18,21,23–30,
32–34,38–42,44–47,49,50,52–53].Theinitiallydescribed
combinationofaclavicularfracture,orACdislocation,with
afractureofthesurgicalneckofthescapula[16–24]hasbe-
come,overtime,asourceofnumerousmistakesandmisunder-
standingsthatpersistintheliteratureuntiltoday[9].

HiSTory

Thefirstcombinationofaclavicularfracturewithascapular
fracturewaspublishedandillustratedbyVogt[51]in1800
(Fig. 18-1).

GanzandNoesberger[16],in1975,describedanunstable
fractureofthesurgicalneckofthescapula,definingitas“a 
fracture of the collum scapulae combined with a clavicular 
fracture, or acromioclavicular dislocation, and rupture of the 

coracoclavicular and coracoacromial ligaments“,inwhich
theglenoid fragment isdisplaceddistallyandmediallyby
muscularpullandtheweightoftheextremity.Theattached
radiographssuggestthatitwasafractureofthesurgicalneck,
althoughitcannotbereliablydetermined.Theauthorsrecom-
mendedoperativetreatmentofbothinjuries,i.e.theclavicle,
orACdislocation,andthescapularneck.

Hardeggeretal.[22],in1984,discussedstability of frac-
tures of the surgical neck.Anecessarypreconditionforde-
velopmentofinstabilityanddisplacementwas,intheirview,
a fracture of the clavicle and rupture of the coracoclavicular 
ligament.Thecoracoacromialligamentwasnotmentioned,as
isevidentalsointheaccompanyingfigure(Fig. 18-2).

Herscovicietal.[24],in1992,introducedtheconceptof
thefloating shoulder(FS)whichincluded“anipsilateral mid-
shaft clavicular fracture, a fracture of the surgical neck of the 
scapula and rupture of the coracoclavicular ligament“.More
specifically,itwasafractureofthesurgicalneckofthescapula
associatedwithruptureofthecoracoclavicularligamentand
aclavicularfracturemedialtotheclavicularinsertionofthat
ligament.Theauthorsalso reprintedHardegger’sdrawing.
However, theradiographsshowthat itwasan infraspinous
fractureofthescapularbodywithanintactcoracoclavicular
ligament.In7operatively-treatedpatients, theauthorsper-
formedonlyinternalfixationoftheclaviclewithaplate,al-
wayswithanexcellentresult.

Riklietal.[45]intheirstudyof1995usedtheterm“unsta-
ble shoulder girdle”.Accordingtotheirconceptitincluded
acombinationofascapularneckfracture(i.e.,ofthesurgical
neckasshownbytheaccompanyingdocumentation)andacla-
vicularfracture,orAC(sometimesSC)dislocation.However,
asforSCdislocation,theyadmittedthatneitherdidtheyfind
suchacasereportedintheliterature,nordidtheyencounter
itintheirseries.Injurytothecoracoclavicularligamentwas
notmentionedbythem.Theaccompanyingfiguresshowin-
jurytotheligamentonlyinacaseofACdislocation,whilein
casesofaclavicularfracturetheligamentwaspresentedas
intact.Accordingtotheauthors,aclavicularfracturemay be 
extraarticular, or involve the glenoid fossa.Thisstudyclearly
documentsthemisunderstandingsandconfusionassociated
withFSdefinitionfromitsverybeginning.

Goss[18],in1993,introducedtheconceptoftheso-called
superior shoulder suspensory complex(SSSC),which,how-
ever,completelyignoredtheexistenceofthecoracoacromial
ligament.Fig. 18-1 Fracture of the infraspinous part of the scapular body, associated 

with a clavicular fracture, published by Vogt in 1800 [51].
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SSSc and iTS role in FS

Thesuperiorshouldersuspensorycomplex(SSSC)wasforthe
firsttimedefinedbyGoss[18]in1993,wholaterrevisedhis
initialconcept[20,21].

Goss [20, 21] described SSSC as an osseofibrous ring
formedbytheglenoid,thecoracoid,coracoclavicular(CC)
andcoracoacromial(CA)ligaments,thelateralclavicle,the
ACjointandtheacromion(Fig. 18-3).Thisringconnectstwo
osseousstruts.The superior strutisformedbythemiddlethird
oftheclavicle,theinferior strutbythelateralpartofthescap-
ularbodyandthemedialpartofthescapularneck.Thewhole
complexisdividedintothreeunits:

• the first unitisformedbytheclavicle,theACjointandthe
acromion(clavicular – acromioclavicular joint – acromial 
strut),

• the second unitisajunctionoftheglenoid,thecoracoid
and theacromionwith thescapularbody (three-process 
– scapular body junction),

• the third unit isformedbytheligamentousjunctionof
theclavicleandthecoracoidthroughthecoracoclavicular
ligament(the clavicular – coracoclavicular ligamentous 
– coracoid linkage, or C-4 linkage).

Thiscomplexmaintainsanormalstablerelationshipbe-
tweenthescapulaandtheaxialskeleton;itallowslimitedmo-
tionviatheACandSCjoints,andprovidesafirmattachment
pointformultipleligamentsandmuscles.

Disruptionoftheosseofibrousringattwosites,oratone
siteincombinationwithafractureofoneorbothstruts, pro-
ducesapotentiallyunstableanatomicalsituation,i.e.,“floating
shoulder”,whichmayresultindelayedhealing,nonunion,or
malunion(Fig. 18-4).

ThispostulateofGosshadbeenadoptedbyanumberofau-
thors[15,31,37,39,41,48].Hisschemesbecameanintegral
partofmultiplepublicationsdealingwithFSandanobjectof
theorizingaboutpotentialvariantsofSSSCdisruption[15,
30].However,speculationsonindividualunstableinjuriesto
theSSSCwerenotbasedonclinicallyverifiedcasesor,on
3DCTreconstructionsthatwouldconfirmtheirexistence.A
majorityofauthors,whendescribingtheircases,onlystated
thattheyusedthetermFSforinjurieswithSSSCdisruption
attwoormorelevels[5,31,37,39,41,48].Duetotheab-
senceofanexactdescriptionoftheinjuredSSSCstructures,
itwasimpossibletogetaclearpictureoftheparticularFS
pathoanatomy.OnlyColeetal.[11]mentionedthatadouble
SSSClesionmaybeconsideredtobeFSif“double disruption 
involves a fractured scapular neck and concomitant ipsilateral 
clavicular fracture“.

TheeffectoftheSSSConthestabilityanddisplacementof
fracturesiscurrentlyoverestimated.InjuriestocertainSSSC
elementsmayaffect stability anddisplacementof surgical
neckfractures,butnotstabilityanddisplacementofscapular
bodyfractures.

Scapular neck FracTure and FS

Definition,classificationand terminologyofscapularneck
fracturesareessentialforunderstandingtheFSconcept.Many
authorsdescribingFSusethegeneraltermscapular, or gle-
noid, neck fractures[13,24,32,38,40,41,45,52].OnlyLa-
bler[30],Izadpanah[27]andHashiguchi[23]specifiedthis
fractureasAdaandMillerTypeIIA(surgicalneckfracture).
Gildeetal.[17]includedalsoatransspinousfractureofthe
scapularneckandan infraspinous fractureof the scapular
bodyinFS,asshownbytheirdocumentation(3DCT).Van
Noortetal.[49,50],ArtsandLouette[2],Bartoníčeketal.[6,
7]andKanietal.[28]mentionedtheroleofanatomicalneck
fracturesinFS.

ThesourceofconfusionandinconsistenciesintheFScon-
ceptisprimarilytheso-calledscapularneckfracturedescribed
byAdaandMiller[1],in1991,astypeIIC.In1994,Goss
[19]includedthistypeinhisclassificationofscapularneck
fracturesandcalledit“a fracture of the inferior neck”. Ashas
beenalreadymentioned,thisfractureisnotascapularneck
fractureasitdoesnotseparatetheglenoidfromthescapular
bodybutsplitstheinfraspinouspartofthescapularbodyinto
twoparts.Theglenoidremainsfirmlyconnectedwiththesu-
periorfragmentofthebody.Aclavicularfracture,ifany,isir-
relevantinthisrespect.Despitethis,duetomisunderstandings
andmistakes,anyfractureofthescapularbodywiththefrac-
turelinepassingthroughthesubglenoidpartofthelateralbor-
derofthescapularbodybegantobeclassifiedasascapular
neckfracture.Although,in2017,Goss[21]revisedhisclas-
sificationofscapularneckfracturesbyaddingatransspinous
fractureoftheneckastypeD,heleftthere“afracture of the 
inferior neck“ astypeC(Fig. 18-5).

Fig. 18-5 Goss’ classification of scapular neck fractures of 2017. A – anatomical 
neck fracture, B – surgical neck fracture, C – “fracture of inferior neck“, D – trans-
spinous fracture of the neck. Modified according to [21].
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FS paTHoanaTomy

Thereisnouniform,generally-accepteddefinitionofFS[9].
Initially,FSwasdefinedinthestudiesasanunstablefractureof
thesurgicalneck,characterizedbylossoftheosseo-ligamen-
tousconnectionoftheglenoidfragmentwithotherpartsofthe
scapulaandtheaxialskeleton[16,23].Theauthorsofamajo-
rityofthefollowingstudiesconsideredFStobeanyfracture
ofthescapularneckassociatedwithaclavicularfracture.The
importanceoftheCCandCAligamentsforstabilityoffractures
ofthesurgicalneckofthescapulawasignored.

Williams [52] correctly pointed out that a mid-shaft
clavicularfractureandafractureofthesurgicalneckalone
cannotproduceFS.

“In the presence of an ipsilateral fracture of clavicu-
lar shaft the glenoid has lost its attachment to the axial 
skeleton. However, it is still attached to the acromion by 
the coracoacromial ligament and, through the coraco-
clavicular ligament and distal clavicular fragment, by 
the acromioclavicular capsular ligaments.” 

Thus,FSmaydeveloponlyafter ruptureof theCCand
CAligaments.Paradoxically,Williams’drawingsofvarious
typesofinjuriestothesuspensoryapparatusofthesurgical
neckalwaysshowtheglenoidfragmentwithoutdisplacement
(Fig. 18-6).Thismayleadtoamisunderstandingofdisplace-
mentofthesurgicalneckofthescapuladependingoninjury
toindividualligaments.

Whenanalyzingtheroleofaclavicularfractureinthede-
velopmentofFS,ithastobetakenintoaccountthatanyfrac-
tureoftheclaviclemedialtotheCCligament,orcompleteAC
orSCdislocationdisrupttheosseo-ligamentousconnectionof
thescapulatotheaxialskeleton.Theseinjuries,however,are
notclassifiedasFS.Ifthereoccursaconcomitantfractureof
theinfraspinouspartofthescapularbody,theso-calledfrac-
ture of the inferior neck,suchafracturehasnoimpactonthe
stabilityoftheglenoid.Regardlessofthisfact,anumberof
authorshaveclassifiedthistypeofinjuryasFS.

Laterstudieshavereplacedthetermclavicularfractureby
a“double, or triple, disruption of SSSC“,withoutspecifying
theinjuredstructuresandtheirparticularimpactonstability
oftheglenoidfragment(s)ofthescapularbody[5,31,37,39,
41,48].Thisagainistestimonytotheincreasingcomplexity
andmisunderstandingoftheFSconcept.

SomeauthorshavealsocorrectlyclassifiedasFSfractures
oftheanatomicalneck,becauseinthisinjurytheglenoidhas
lostanyosseo-ligamentousconnectionwiththeotherpartsof
thescapula,includingtheaxialskeleton[2,7,28,50].

DiscussiononFSintheliteratureconcentratesmainlyon
theosseo-ligamentousconnectionofthescapulawiththeaxial
skeleton,withouttakingintoaccounttheroleofthescapu-
lo-axialandtherotatorcuffmuscles[52].Essentialforstabi-
lizationofthescapulaontheribcagearethetrapezius,serra-
tusposterior,serratusanteriorandlevatorscapulaemuscles,
whichcontroltherelationshipofthescapulawiththespine
andtheribcage.Animportantstabilizationroleisalsoplayed
bythetrapezius,whichattachestothescapulaatthescapular
spineandacromionandacrosstheACjointasfarasthelateral

Fig. 18-7 Extent of insertion of the trapezius onto the scapula and the clavicle. 
1 – spinal part of the deltoid muscle; 2 – scapular spine; 3 – acromial part of 
the deltoid muscle; 4 – acromion; 5 – AC joint; 6 – the trapezius; 7 – clavicular 
part of the deltoid; 8 – clavicle.

Fig. 18-6 Individual types of surgical neck fractures tested by Williams et al.: a) surgical neck fracture; b) surgical neck fracture combined with a clavicular shaft 
fracture medial to the insertion of the intact coracoclavicular ligament; c) surgical neck fracture combined with a clavicular shaft fracture medial to the insertion of the 
intact coracoclavicular ligament, rupture of the AC joint capsule and the coracoacromial ligament; d) surgical neck fracture combined with rupture of both coracoid 
ligaments. Only types c and d may be classified as a floating shoulder. Modified according to [52].

a b c d
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FS deFiniTion

Basedonanalysisofourowncasesandthecasesreportedin
theliterature,weconsiderFStobeatypeofinjuryinwhich
the “floating” glenoid fragment has lost osseo-ligamentous 
connection with the scapular body and the axial skeleton. 
Mostoftentheyaretotallyunstable,displacedfracturesofthe
surgical,oranatomical,neckofthescapula(Fig. 18-8).This
opinionwassharedalsobyPasapulaetal.[42]andKaniet
al.[28].Thesefracturesmayalsoincludeextraarticular,com-
plex,scapularfractureswiththeglenoidfossaasaseparate
fragment,bearingnoprocesses (Fig. 18-9). Inallcases, the
glenoidfragmenthasnoosseo-ligamentousconnectionwith
thescapulaortheaxialskeleton,whileindirectconnection,by
meansofthehumeralhead,jointcapsuleandtherotatorcuff

musclesattachedtoit,remainspreserved.Amid-shaftclavi-
cularfractureincombinationwithascapularbodyfracture
hasnoimpactonthestabilityoftheglenoid(Fig. 18-10).Thus,
reductionandinternalfixationoftheclaviclecannotimprove
thepositionoftheglenoidinrelationtothescapularbody.

STrucTure oF SSSc

Suspensorystructuresoftheglenoidareimportantintermsof
FSonlyinsurgicalneckfractures.Theymaybedividedinto
threeverticallevels(Fig. 18-11).

• The proximal levelisformedbythelateralclavicle,AC
jointandtheacromion.

Fig. 18-11 Structure of the superior shoulder suspensory complex. The pro-
ximal level is formed by the lateral clavicle, AC joint and acromion (yellow 
arrow); the middle level by the coracoclavicular and coracoacromial ligaments 
(red arrows); and the distal level by the coracoid embedded by its base in the 
superior surface of the scapular neck (blue arrow). Ac – acromion, Cla – clavicle, 
Co – coracoid.

Fig. 18-12 Development of a floating shoulder in an anatomical neck fracture. 
The glenoid fragment has no osseo-ligamentous connection with the scapula, 
or with the axial skeleton.

Fig. 18-10 Injuries that cannot be classified as a floating shoulder: a) mid-shaft clavicular fracture disrupting the osseo-ligamentous connection between the 
intact scapula and the axial skeleton; b) infraspinous two-part fracture of the scapular body, the glenoid is part of the superior fragment of the scapular body and is 
connected with the intact clavicle; c) fracture of the clavicle combined with an infraspinous, two-part fracture of the scapular body – this injury cannot be classified 
as a floating shoulder, in terms of stability of the glenoid, it is the same injury as in figure a.

a b c
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ScapuloTHoracic diSSociaTion

Scapulothoracicdissociation(STD)isasevere,high-energy
tractioninjurythatisassociatedwithconcomitantinjuriestothe
shouldergirdle(SCjoint,clavicle,ACjoint,scapula),vascular
injuries(subclavian,axillary,orbrachialartery),injuriestothe
scapulo-axialmuscles(trapezius,latissimusdorsi,rhomboid,
levatorscapulaemuscles,etc.)andthebrachialplexus(pre-or
post-ganglionic injury),accompaniedbymassivesoft tissue
swelling[1,4,5,16].Theseinjuriesresultindissociationof
theupperextremityfromtheaxialskeleton(Fig. 19-1).Theskin
coverremainsintact.ThatisthesoledifferencebetweenSTD
andtraumaticamputationoftheupperextremity.

Thisdevastatingtraumaisfortunatelyrare.Thefirstcase
wasdescribedbyOrecketal.[11]in1984.Zelleetal.[16]

found62casesdescribedintheEnglishandGermanliterature
between1984and2004,Leeetal.[9]identified72suchpa-
tientsreportedin1984-1996.Onestudypresentedalsoabi-
lateralinjury[8].Patientmortalityaveragesaround11%[16].

paTHoanaTomy

STDresultsindisconnectionoftheosseo-ligamentoussystemof
thescapulafromtheaxialskeletonatvariouslevels,separation
ofmusclesofthescapulo-axialsystem,andinjuriestomajor
bloodvesselsoftheupperextremity,thebrachialplexusand
thesofttissuesintheregionofthechestandtheshoulderjoint.

Fig. 19-1 CT image of the scapulothoracic dissociation: a) topogram showing a widened space between the chest and the left scapula; b+c) 3D CT recon-
structions of an injured shoulder girdle showing separation of the scapula from the axial skeleton; d+e) 3D CT reconstruction of a fractured clavicle and scapula 
(Courtesy Petr Obruba, MD).
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Angiography:Conventionalarteriography,orCTorMRI
angiographymaybeused to examine the conditionof the
bloodvessels.Currently,CTangiographyispreferred,andit
canbeperformedaspartofthewhole-bodyexamination.An-
giographyshowsnotonlybloodvesselpatency,butalsoany
bleeding,andthestateofthecollateralcirculation.

claSSiFicaTionS

Ofalltheproposedclassifications,themostfrequentlyused
todayisthatdevelopedbyZelleetal.,[16]asamodification
oftheoriginalDamschen’sclassification[2].Zelleetal.[16]
distinguishbetweenfourtypesofinjury:

• type 1–isolatedmusculoskeletalinjuryalone,
• type 2A–musculoskeletalinjurywithvascularinjury,
• type 2B–musculoskeletalinjurywithincompleteneuro-

logicalimpairment,
• type 3–musculoskeletalinjurywithincompleteneurologi-

calimpairmentoftheupperextremityandvascularinjury,
• type 4–musculoskeletalinjurywithcompleteneurological

impairment.

Thisclassificationreflectsprognosisforthefinaloutcome
of the treatment,which isobviously theworst inpatients
withtype4.

TreaTmenT

Today there is no universal algorithm for acute treatment
of thesesevere, rareandvariable injuries.Essentially, it is
necessarytorestoretheosseo-ligamentousconnectionofthe
scapulatotheaxialskeleton,toreconstructthebloodsupply
totheinjuredextremityandtominimizethefunctionaldeficit
causedbyneurologicallesion.However,thepatient’sgeneral

conditionandappropriatetimingoftheproceduremustalways
berespected.Theurgencyofanyprocedureisdeterminedpri-
marilybytheseverityofthevascularinjury.Amajordetermi-
nantofthefinalfunctionaloutcomeistheseverityoftheinjury
tothebrachialplexus.

Osseo-ligamentous stabilization:Thisproceduremustbe
performedinanycase,asastableskeletalre-connectionof
theseparatedextremityisabasicprerequisiteforhealingof
thesofttissues,includingmuscles;incasesofmajorblood
vesselinjury,stabilizationprotectsanyaccompanyingvascu-
larreconstructionandpreventsprogressionofinjuriestothe
brachialplexus.

Inclavicularfractures,weuseplatefixation,usingastan-
dardtechnique(seeChapter17)(Fig. 19-3).ACdislocationre-
quiresreductionofthejointanditsstablefixation[10].Ahook
plate,proposedbysomeauthors[5] incombinationwitha
coracoclavicularscrew,isnot,inourview,adequatetoresist
distractionforces.Insuchcases,wepreferawireloopwith
acoracoclavicularscrew.StabilizationoftheSCjointisdiffi-
cult.Inadditiontoreductionandsutureofthejointcapsule,it
isnecessarytoreconstructthecostoclavicularligamentwith
theuseofatendinousgraftpulledthroughatunnelmadein
thesternumandthemedialclavicle[5].

Vascular reconstruction:Theexperienceshowsthatthe
resultsofangiographicexaminationaredecisiveforanyin-
dicationofvascularreconstruction.InthestudybySampson
etal.[12],angiographyrevealedarterialocclusioninalltheir
11patients,butalwayswithoutextravasationofcontrastme-
dia.Subsequently,6ofthese11patientsunderwentvascular
reconstructionusingavenousgraft.Noneoftheremaining
5patientsshowedsignsofarterial insufficiency,evenafter
alongertimeintervalaftertheinjury.

Chooetal.[5]thereforerecommendangiographytodetect
vascularlesions,toassessthecollateralcirculationandtorule
outactivearterialbleeding.Thechoiceofanyfurtherprocedure,

Fig. 19-3 Treatment of osseo-ligamentous dissociation: a) 3D CT reconstruction of an injured shoulder girdle; b) postoperative radiograph after plate fixation of the 
clavicle and lag screw fixation of the acromion (Courtesy Petr Obruba, MD).

a b
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complicaTionS in Scapular FracTureS

Scapularfracturesinadultpatientsareassociatedwithanum-
berofcomplications,someofwhichmayconsiderablyinflu-
encethefinaloutcomeofthetreatment.Theirclinicalmanife-
stationsarealmostthesameandincludepain,weaknessand
limitationofthemotionintheshoulderjoint.

Thedevelopmentandseverityofcomplicationsaredeter-
minedbymultiplefactors.Thefirstofthesearethetrauma
energyandmechanismoftheinjury,thataredecisiveforthe
scapularfracturepattern,soft-tissuelesions,aswellasforin-
juriestotheshouldergirdle,andotherstructuresandorgans,
asthecasemaybe.

Anotherfactoristhepatients’personality,i.e.,theirgeneral
stateofhealth,age,bonequality,theshoulderconditionprior
toinjury,motivationandwillingnesstocooperate.

Thethirdfactoristhetreatmentmethodanditsimplemen-
tation.Ofdecisiveimportanceinthisrespectistheknowledge,
experienceandalso,incasesofoperativetreatment,theskills
andexperienceofthetreatingsurgeon.Scapularfracturesstill
remainunderestimated,inadequatelyexaminedandtreated,
althoughrecentlythesituationhasstartedtoimproveslightly.

claSSiFicaTion oF complicaTionS

Complicationsaccompanyingscapularfracturesmaybedivi-
dedfromvariousviewpoints,i.e.,thetimeoftheirdevelop-
ment,theirseverityorthemethodoftreatment.

Complicationsmaydevelopduringtheinjury,oratadifferent
time interval thereafter,eitherduringorafter the treatment.
Manycomplicationsareassociatedwiththetreatmentmethod,
othersareindependentofit.Aspecificgroupincludescomplica-
tionsthatdevelopduringtheoperativetreatment.Complications
alsovaryintheirseverity.

complicaTionS developed during THe injury

Theincidenceofthesecomplicationsisdependentmainlyon
theintensityofthetraumaenergy,theinjurymechanismand
thefracturepattern:

• injurytothesuprascapularnerve,
• injurytothebrachialplexus,
• injuriestothesurroundingbloodvessels,
• intrathoracicpenetrationofscapularfragments,
• openfracture,
• compartmentsyndrome,
• injurytotheglenoidlabrum,

• injurytotherotatorcuff,
• injurytotheshouldergirdle.

complicaTionS relaTed To operaTive 
TreaTmenT

Intermsofthetimeoftheirdevelopment,thesecomplications
maybedividedintointraoperativeandearlyandlatepostope-
rativeones.

Intraoperative complications

Someintraoperativecomplicationsarerelatedtotheopera-
tivemethod(arthroscopyversusopenreductionandinternal
fixation)used,orthesurgicalapproach(theJudetversusdel-
topectoralapproach):
• injurytothesuprascapularnerve,
• injurytothecircumflexscapularartery,
• non-anatomicalreduction,
• intraarticularpenetrationofscrews,
• injurytotheaxillarynerveandartery.

Early postoperative complications

Theyappearincourseofthefirstweeksafteroperationduring
healingofthesurgicalwound,mostfrequentlyintheformof:

• hematomainthewound,
• superficialinfection,
• deepinfection.

Late postoperative complications

A majority of these complications are associatedwith the
courseofhealingofthesurgicallytreatedextremity.Themost
frequentoftheminclude:

• failureofinternalfixation,
• breakageoftheimplant,
• non-union,
• painfulprominenceofimplants,
• subacromialimpingement,
• cosmeticproblemsassociatedwiththescar,
• lateinfection.
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inTraarTicular inSerTion oF ScrewS

Penetrationofscrewsintothearticularcavityisanuncommon,
butseverecomplication[7,13].Itoccursmoreofteninextraar-
ticularthaninintraarticularfractures.Incasesofglenoidfractu-
res,thejointcapsuleisopenandthearticularsurfacecanbe
thoroughlyinspectedbypalpation.Bycontrast,inextraarticular
fracturestreatedbyinternalfixationofthelateralpillar,when
thejointcapsuleisintact,palpationorvisualcontrolofscrew
positions is impossible.Therefore, it is essential to palpate
exactlythepositionofthejointlineduringoperationandthen
usethisasaguidetodeterminethedirectionofscrewinsertion.

Coleetal.[13]hadtoremoveintraarticularly-insertedscrews
in2of84operatively-treatedextraarticularfractures.Raisetal.
[56]hadtodeliberatelyinsertascrewintraarticularlytoobtain
stabilityofinternalfixationofafractureoftheanteriorglenoid.

Wehaveencounteredthiscomplicationonlyin1caseof
theabove-mentionedmalreductionofascapularsurgicalneck
fracture.Oneofthescrewspassedcloselysubchondrally,with
aminimalprominenceintothejoint.Thepatientrefusedre-
movalofthescrew[7].

HemaToma in THe Surgical wound

This complication is typically associated with the Judet
approach,particularlywhentheinfraspinatuswasmobilized.
Itmaybepreventedbycarefulhemostasisandwounddrain-
age.Anyhematomamustbeevacuated.Hardeggeretal.[24]
encountered2casesrequiringhematomaevacuationin37ope-
rations.Wehadtotreat3casesofhematomainthesurgical
woundaftertheJudetapproach.

SuperFicial inFecTion in THe Surgical wound

ProblemswithStaphylococcusaureuswerereportedbyHar-
deggeretal.[24]in2casesthathealedaftersurgicaldrain-

age.Schandelmaieretal.[61]recorded1caseofsuperficial
infectionin22operatively-treatedglenoidfractures,managed
byantibiotics.

Ourseriesincluded2casesofsuperficialdischargefromthe
surgicalwoundaftertheJudetapproach,treatedwithrepeated
changingofwounddressingsandantibiotictherapy.

deep inFecTion in THe Surgical wound

Thisisoneofthemostseverecomplicationsoftheoperative
treatmentofscapularfractures.Theremaybeanumberof
causes,suchashigh-energytraumaleadingtocontusionof
theshoulderjointsofttissues,includingcompromisedskin
integrity;generalpatient’scondition(diabetesmellitus,he-
patopathyetc.), extendedsurgical approachandprolonged
operativetime[8,62].

Such cases require radical debridement of the surgical
wound,removalorexchangeoftheimplant,ifunstable,wound
drainageandintravenousantibiotictherapy,asdeterminedby
microbiologicalexaminationofexcisedtissue.

Schmidtetal.[62]described3casesofinfectionrequiring
revisionand2ofthemevenanearlyremovaloftheplate.In
theirview,thecausewasanextensivecontusionofsofttissues
duringtheprimaryinjury.

Schandelmaieretal.[61]reported1caseofdeepinfection
afteraglenoidfracture,inwhichoneoftheplatesbroke.After
revisionandimplantremoval,theinfectionresolved,butthe
functionaloutcomewaspoor.Thesameauthors[61]described
adeepinfection,appearing12monthsafterinternalfixation
oftheglenoid,causedbyProteusvulgaris.Seybold’scasewas
describedabove[60].

Werecorded2casesofdeeppostoperativeinfection.The
firstcasewasa56-year-oldpatient,withalcoholichepatopathy,
whofellfrom1.5metersandsustainedafractureoftheentire
glenoidandtheinfraspinouspartofthescapularbody,treated

Fig. 20-4 Postoperative CT scan of a non-anatomical reduction of an intraarticular complex fracture. This whole case is presented in Chapter 22.
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Wefound,inanumberofoperatedonfracturesofthescapular
body,orglenoid,marked,butasymptomatic,heterotopicossifi-
cationsinthesubglenoidpartofthelateralborderofthescapula
(Fig. 20-6).Inallthesecaseswehadobserved,duringtheprimary
operation,markedlydamagedmuscularattachmentsinthisre-
gion(theteresminor,thelongheadoftricepsbrachii).

looSening, or Breakage, oF THe implanT

Thesecomplicationsmayresult froman inappropriate im-
plant,itsimproperapplication,orearlyloadingoftheextremi-
tyaftertheoperation.Thesolutiondependsontheprocessof
healingofthefractureandpositionoffragments.Sometimes
justradiologicalfollow-upissufficient,whereasothercases
mayrequirereoperation[9,24,39,61].

Anavianetal.[2]reportedlooseningofascrewfromaplate
ontheacromion.Schmidtetal.[62]foundabrokenplatein
apatienttwomonthsaftertheoperation,butwithoutfragment
displacement.Weencounteredasimilarcomplicationinan
active70-year-oldman[9],whohadsustainedafractureofthe
glenoidandtheinfraspinouspartofthescapularbody,treated
withplatefixation.Theplateplacedonthelateralpillarbroke
6weekspostoperativelybecausethepatienthadstartedexer-
ciseswitha20kg(!!!)dumbbellasearlyasthe3rdweekafter
operation.Thefracturehealedinananatomicalposition,with
anexcellentfunctionalresult(Fig. 16-16).

Aspecific“complication”isconsideredtobealatebreakage
oftheplateinahealedfracture,obviouslyduetoalong-term
materialfatigue.Schandelmaieretal.[61]reportedacaseof
breakageofasemi-tubularplate17yearsafterhealingofagle-
noidfracture.Inourserieswefoundbreakageofsuchaplate
atfollow-up16yearsafteroperationofa3-partinfraspinous
fractureofthescapularbody.Ithadhealedinananatomical
position,withanexcellentfunctionaloutcome(Fig. 20-7).

non-unionS oF THe Scapula

Reportsintheliteraturedescribenon-unioninvolvingdifferent
partsofthescapula,i.e.,thebody,neck,thelateralscapular
spine,acromion,coracoidprocessandglenoid[1,4,11,15,
16,18,19,22,31,33,34,37,40,53,58,66,75].Non-unions
aretobeseenlargelyafternon-operativetreatment,andonly
exceptionallyafteroperation.Asarule,theyareassociated
withpain,limitationoftherangeofmotionandweaknessin
theshoulderjoint.

Non-unions of the lateral scapular spine arefrequent.
Thecauses include,for instance,pullof thedeltoidresult-
inginfragmentdisplacement,athickcortexandasmallcon-
tactsurfaceofthetwofragments.Angulatednon-unionsof
thelateralspinemaycompromisethesubacromialspaceand
cause impingementsyndrome.Ascapular spinenon-union
wasthereasonforthefirstinternalfixationofthescapulain
1884performedbyMayoRobson[45].Currently,non-unions
aretreatedinasimilarway,onlybymeansofmoresophisti-
catedimplants(lagscrews,plates)[4,12,15,58].

Non-unions of the acromionarelessfrequent.Theycause
painandmayreducethesubacromialspace.Theyshouldbe
distinguishedfromtheosacromiale.Dependingonthefrag-
mentsizetheyaretreatedwithinternalfixation,orexcision.
Internalfixationmaybeperformedwiththeuseoflagscrews,
tension band wiring, T-plate, locking plate for the lateral
clavicle,ora“mesh”plate[16,28,40,53].

Non-unions of the coracoid involveprimarily itsdistal
beak,andlessoftenitsbase[33,65].Thereportedcaseswere
treated,incaseofalargerfragment,byinternalfixationwith
alagscrewandbonegrafting(coracoidbeak),orwithasmall
plate(thecoracoidbase);smallfragmentswereexcised[33].

Non-unions of the scapular body and neckhavebeen
reportedbyanumberofauthors[18,22,31,34,43,49].They
commonlyinvolvedtheinfraspinouspartofthescapularbody;
onlyintheCharlton’scase[31]wasitacomplexextraarticular

Fig. 20-6 Postoperative heterotopic ossification in a complex extraarticular 
fracture of the scapula. This whole case is presented in Chapter 22.

Fig. 20-7 Late fatigue-breakage of the implant, 16 years after internal fixation 
of an infraspinous fracture of the scapular body, with clearly-visible subglenoid 
heterotopic ossification. 


