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•• useful and valuable method in many types of injuries useful and valuable method in many types of injuries 

•• important role in the diagnostics of inflammatory diseases, focaimportant role in the diagnostics of inflammatory diseases, focal lesionsl lesions

•• routine diagnostic methodroutine diagnostic method

•• US is able to show musculoskeletal anatomy from a new and uniqueUS is able to show musculoskeletal anatomy from a new and unique
perspective perspective 
Musculoskeletal Ultrasound, Musculoskeletal Ultrasound, MarnixMarnix T.van T.van HolsbeeckHolsbeeck, Joseph  , Joseph  H.IntrocasoH.Introcaso



•• equipmentequipment–– highhigh frequencyfrequencylinearlinear transducertransducerfor for 
superficialsuperficialstructuresstructures

•• 5 MHz 5 MHz convexconvextransducertransducerto to evaluateevaluatedeeperdeeper
structuresstructures( ( musclesmuscles))

•• variousvariousplanesplanes–– longitudinallongitudinal, , transversaltransversal
•• sidesidecomparisoncomparison
•• compressioncompression–– synovialsynovialthicknessthickness, fluid x , fluid x focalfocal

lesionlesion
•• contractioncontractionoror strainstrain–– detectdetectmusculotendineousmusculotendineous

oror ligamentousligamentouslesionslesions

UltrasoundUltrasound–– techniquetechnique, , equipmentequipment



•• LinearLinear transducertransducer9/12 MHz, 9/12 MHz, contrastcontrastsideside//sideside, R1,, R1,lowlow MI MI 
( 0,06/0,09)( 0,06/0,09)

•• IntravenousIntravenousaplicationaplicationofof contrastcontrastagent (5 ml) agent (5 ml) followedfollowed by by 
physiologicalphysiologicalsolutionsolution(20 ml) (20 ml) 

•• RecordingRecordingtimetime 2 min.2 min.
•• MicrovascularityMicrovascularityassessmentassessment
•• InflammatoryInflammatorydiseasesdiseases–– rheumatoidrheumatoidarthritis,  arthritis,  focalfocal lesionslesions

ContrastContrastenhancedenhancedultrasoundultrasound



2008 2008 –– 1219 1219 examinationsexaminations
62 CEUS62 CEUS
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2009 2009 –– 1310 1310 examinationsexaminations
78 CEUS78 CEUS

ContrastContrastenhancedenhancedultrasoundultrasound–– ourour
experienceexperienceMSK MSK aplicationaplication



RheumatoidRheumatoidArthritisArthritis

•• ChronicChronicsystemicsystemicdiseasedisease
•• ArticularArticular inflammationinflammationandanddestructiondestruction
•• US US –– valuablevaluablemethodmethodfor for thetheearlyearlydiagnosisdiagnosisofof RARA
•• Sensitive in Sensitive in detectiondetectionintraarticularintraarticularfluid fluid andandsynovialsynovial

proliferationproliferationprior to prior to thethemarginalmarginalerosionserosionsdevelopmentdevelopment
•• IncreasedIncreasedintraarticularintraarticularfluid fluid –– nonspecificnonspecificsign sign ––

indicatingindicatingananactiveactivejoint joint diseasedisease
•• Fluid Fluid separatingseparatingthethe leafsleafsofof thethesynovia synovia –– not not exceedingexceeding3 3 

mm in joint mm in joint recessesrecesses



• Pro- inflammatory cytokines (interleukin, TNF 
alfa) initiate changes – that result in characteristic
signs of inflammation

• TNF alfa promotes angiogenesis via its effect on 
endothelial growth factor

• 80% patients – normal X-rays – skeletal damage
visible after 1 year

ClinicalClinical IdentificationIdentificationandandTreatmentTreatmentofof a a rapidlyrapidly ProgressingProgressingDiseaseDisease
StateStatein in PatientsPatientsWithWith RheumatoidRheumatoidArthritis Arthritis –– P.P.EmeryEmery, I.B., I.B.McInnesMcInnes, , 
R. van R. van VollenhovenVollenhoven, M.C., M.C.KraanKraan, , RheumatologyRheumatology2008,47(4):3922008,47(4):392--398398

PathogenesisPathogenesis



RheumatoidRheumatoidArthritisArthritis

•• Synovial membrane Synovial membrane -- connective tissue connective tissue –– lining lining 
the inner surface of joint capsule, tendon sheath the inner surface of joint capsule, tendon sheath 
and and bursaebursae

•• SynoviumSynovium–– changes changes –– formation  of a  synovial formation  of a  synovial 
tissue mass = tissue mass = pannuspannus, leads to the development of , leads to the development of 
marginal erosionsmarginal erosions

•• The most frequently affected joints The most frequently affected joints ––
metacarpophalangealmetacarpophalangeal, , interphalangealinterphalangeal, , 
wrist,shoulderwrist,shoulder



ShoulderShoulder–– examinationexaminationtechniquetechnique

•• SupraspinatusSupraspinatustendontendon, SA bursa , SA bursa 
((internalinternalrotationrotation, , hyperextensionhyperextension, , 
dorsumdorsumofof thethehandhandbehindbehindthethebackback, , 
internalinternalrotationrotationalongsidealongsidethethethoraxthorax))

•• InfraspinatusInfraspinatustendontendon, , posteriorposteriorrecessusrecessus
GH joint (GH joint (handhandtouchingtouchingcontralateralcontralateral
shouldershoulder))

•• SubscapularisSubscapularistendontendon( ( externalexternal
rotationrotation, , elbowelbowagainstagainstthethe ipsilateralipsilateral
iliaciliac crestcrest))

•• Biceps Biceps tendontendon((elbowelbow90degrees, 90degrees, 
forearmforearmhalf half pronatedpronated, , fingersfingerson on thethe
kneeknee))



ShoulderShoulder–– joint fluidjoint fluid

•• nonspecificnonspecificfindingfinding

•• WithinWithin thethebiceps biceps tendontendonsheathsheath, in , in thetheposteriorposteriorrecessrecessofof
GH jointGH joint

•• AdhesiveAdhesivecapsulitiscapsulitis, , inflammatoryinflammatoryarthropathyarthropathy, trauma, , trauma, 
infectioninfection, , rotatorrotatorcuffcuff teartear



WomenWomen, 49 , 49 yearsyearsoldold, , 
paninfulpaninful rightright shouldershoulder, , 
positive positive antiCCPantiCCP, RF, , RF, 
lowlow CRPCRP

RA RA –– contrastcontrastenhancedenhanced
ultrasoundultrasound



WristWrist andandhandhand

•• PrincipalPrincipalindicationsindications–– tendontendonpathologypathology, , intraarticularintraarticular
fluid + fluid + synovitissynovitis–– inflammatoryinflammatorydiseasedisease, , synovialsynovialcystscysts
( ganglia), ( ganglia), carpalcarpaltunneltunnelsyndrom syndrom -- n. n. medianusmedianus

•• TendonTendon–– parallelparallelrunningrunningfasciclesfasciclesofof collagencollagenfibersfibers, , veryvery
subtlesubtlechangeschangesin in thethearchitecturearchitecture–– tendontendondegenerationdegeneration, , 
partialpartial--thicknessthicknessteartear



••TendonTendonrupturerupture––
predisposingpredisposinglesionlesion––
inflammationinflammation

••TendinitisTendinitis––
increasedincreasedfluid fluid 
contentcontentaroundaround
thethethickenedthickened
tendontendon

LongitudinalLongitudinalviewsviews––
discontinuitydiscontinuityofof thethe
fibrillarfibrillar patternpattern

•• RA RA ––
fluid, fluid, synovialsynovialthickeningthickening, , 
proliferationproliferation-- pannuspannus



Women, 46 years old, 
chronic disease, acute
stage, no response on 
MTX

RA RA –– contrastcontrastenhancedenhanced
ultrasoundultrasound



FocalFocallesionslesions
•• DetectionDetection, , characterizationcharacterization

•• Tumor Tumor ––enhancement enhancement assessmentassessment

•• Trauma Trauma -- RuptureRuptureofof musculemuscule/ / tendontendon -- betterbetterevaluationevaluation
ofof thethedamagedamageextentextent, , intramuscularintramuscularhematomahematoma–– possiblepossible
aspirationaspiration



Man, 84 Man, 84 yearsyearsoldold, , 
painfulpainful leftleft hiphip
joint, joint, suspsusp..myelomamyeloma

FocalFocallesionlesion–– contrastcontrast
enhancedenhancedultrasoundultrasound
ExtraossealExtraossealextensionextensionofof myelomamyeloma

1. X 1. X rayray

2.US + CEUS2.US + CEUS

3. MRI, 2 3. MRI, 2 
daysdayslaterlater



ConclusionConclusion

•• CEUS CEUS –– usefulusefulandandvaluablevaluablemethodmethodfor for thethe
diagnosisdiagnosisofof inflammatoryinflammatoryjoint joint diseasediseaseandand
soft soft tissuetissuefocalfocal lesionslesions

•• DifferentiationDifferentiationbetweenbetweenactiveactive–– nonactivenonactive
synovitissynovitis, fluid , fluid –– synovitissynovitis, , assessmentassessmentofof
thetheresponse to response to treatmenttreatment
perfusionperfusionassessmentassessmentofof focalfocal lesionslesions

•• 5 ml 5 ml SonoVueSonoVue..



ThankThankyouyou for for youryour attentionattention..


