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Imaging in cartilage lesions

e Conventional x-ray
* MRI
* MR- Arthrography

e CT- Arthrography

...Can the surgeon rely on these imaging modalities...?
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Imaging in cartilage lesions

e Conventional x-ray

* Limited diagnostic value
* Assessment of: Alignment, intra- and extra-articular deformity

* Gross assessment of bony trauma to the knee
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Imaging in cartilage lesions

* MRI

Strengths:

*  Widely accessible and used for intraarticular pathologies

Limitations:

MR knae hgjre uden

* At assessment of superficial alterations

e Artifacts when truncation

Sensitivity: 25-65 %
Specificity: 50-98 %

MR and CT Arthrography of the Knee

Robyn |. Kalke, M.D., FR.CP.C."Y  Gina A, Di Primio, M.D_,FR.CPC.'  Mark E. Schweitzer, M.D., FRCPC.T
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Imaging in cartilage lesions

* MR - Arthrography

* Limitation:

* Less accessible and invasive
e Strengths:

* Contrast insinuates between cartilage and other structures ¥ R s gy
* Sensitivity: 75-93 %
* Specificity: 98-100 %

MR and CT Arthrography of the Knee
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Sensitivity and specificity

Clinical Orthopaedic Research Hvidovre
Copemhagerw Umversmv Hgspala\

* Sensitivity= Detection of true positives
Sensitivity I False negatives,

* Specificity= Detection of true negatives
Specificity > False positives,
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 CT - Arthrography

* Limitation:

e Less accessible, invasive and radiation to the patient
e Strengths:

* Contrast insinuates between cartilage and other structures ¥ R s gy
* Sensitivity: MR < CT-A# MR-A
* Specificity: MR < CT-A # MR-A

MR and CT Arthrography of the Knee
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Accuracy of magnetic resonance imaging, magnetic resonance
arthrography and computed tomography for the detection

of chondral lesions of the knee
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Abstract
Pumpase To assess the diagnostic test accuracy of mag-
netic resonance imaging (MR, magnetic resonance
arthrography (MEA) and computed tomography arthrog-
raphy (CTA) for the detection of chondml lesions of the
patellofernoral and tibiofemoral joints,

Methods A review of published and unpublished litera-
ture sources was conducted on 22nd September 2011, All
studies assessing the diagnostic lest accumey (sensitivity/
specificity) of MRl or MRA or CTA for the assessment of
adults with chondral (cartilage) lesions of the knes (tibio-
femomlfpatellofemoral joints) with surgical comparison
(arthroscopic or open) as the reference lest were included.
Data were analysed through meta-analysis.

Results Twenlys e ey from
2 Lients were included. The findings indica
hilst presenting a high specificity (0.95-0.99), the sensi-
ivity of MRA, MRI and CTA ranged from 0.70 o 0,80,
s superior o MRI and CTA for the detectic

3

MR knze hg:

patelofemaral joint chondral lesions and that higher field-
strength MBI scammer and grade four lesions wem more
accurately detected companed with lower field-strength and
erade one lesions. There appearsd no substantial di fference
in disgnostic accuracy between the interpretation from
muscul oskeletal and general radiologists when undertaking
an MRIreview of tibiofermoral and pate lofemoral chondral
lesions,
Conclusions  Specialist radiological imaging is specific
for cartilage disease in the knee bul has poorer sensitivity
Lo detepmi TC PO " align. Due

15 limitation, there remains litle indication o replad
the “gold-stendard” arthroscopic investigation with MRL
CTA for the assessment of adults with g
lesions of the Knee:

Level of evidence 11,

bvwords  Cartilage defect - MRT - MRA - CTA -
Arthroscopy - Sensitivity - Speci ficity
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 Conclusions:

*  Your choice will depend on your musculoskeletal imaging setup

* Arthrography seem ideal for diagnosing cartilage lesions in the ideal world
* You need to be aware of limitations in diagnosing cartilage lesions

* Are the literature results transferable to your setup?
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Imaging after cartilage repair

* MRIis considered the gold-standard

 Combination of morphologic and compositional imaging techniques

* MOCART - grading system for postoperative scoring of repaired cartilage

Review Article
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Hayashi et al.

Table 1. Summary of MOCART Scoring System for Cartilage Repair Tissue.

Features Evaluated

Scores

Defect fill (degree of defect repair and filling of the defect in
relation to the adjacent cartilage)

Cartilage interface (integration with adjacent cartilage to
border zone in two planes)

Bone interface (integration of the transplant to the
subchondral bone; integration of a possible periosteal flap)
Surface (constitution of the surface of the repair tissue)

Structure (constitution of the repair tissue)

Signal intensity (intensity of MR signal in the repair tissue in
comparison to the adjacent cartilage: normal = identical
to adjacent cartilage; nearly normal = slight areas of signal
alterations; abnormal = large areas of signal alteration)

Subchondral lamina (constitution of the subchondral lamina)

Chondral osteophytes (osteophytes within the cartilage
repair area)

Bone marrow edema (maximum size and localization in
relation to the cartilage repair tissue and other alterations
assessed in the 3D MOCART score)

Subchondral bone (constitution of the subchondral bone)

Effusion (approximately size of joint effusion visualized in all
planes)

0%; 0% to 25%; 25% to 50%; 50% to 75%; 75% to 100%; 100%:;
100% to 125%; 125% to 150%; 150% to 200%; >200%

Scored using sagittal (femur, patella, trochlea, tibia), coronal (femur,
tibia), and axial (patella, trochlea) planes. Complete; demarcating
border visible (split-like); defect visible <50%; defect visible >50%

Complete; partial delamination; complete delamination;
delamination

Surface intact; surface damaged <50% of depth; surface damaged
>50% of depth; adhesions

Homogeneous; inhomogeneous or cleft formation

Normal; nearly normal; abnormal

Intact; not intact

Absent; osteophytes <50% of repair tissue; osteophytes >50% of
repair tissue

Absent; small (< cm); medium (<2 cm); large (<4 cm); diffuse

Intact; granulation tissue; cyst
Absent; small; medium; large
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Imaging after cartilage repair - conclusion

* The correlation between MRI and clinical outcome remains undetermined

Is Magnetic Resonance Imaging @
Reliable in Predicting Clinical Outcome
After Articular Cartilage Repair of the Knee?

A Systematic Review and Meta-analysis

Tommy S. de Windt,* MD, Goetz H. Welsch,t* MD, Mats Brittberg,$ MD PhD,
Lucienne A. Vonk,” PhD, Stefan Marlovits, l MD, MBA, Siegfried Tra1tn|g MD,

and Daniel B.F. Saris,"¥# MD, PhD

Investigation performed at the University Medical Center Utrecht, Utrecht, the Netherlands

Correlation Between Magnetic CME
Resonance Imaging and Clinical Outcomes
After Cartilage Repair Surgery in the Knee

A Systematic Review and Meta-analysis

Andrew J. Blackman,” MD, Matthew V. Smith,” MD, David C. Flanigan,' MD,
Matthew J. Matava,” MD, Rick W. Wright,* MD, and Robert H. Brophy,** MD
Investigation performed at the Department of Orthopaedic Surgery,
Washington University, Chesterfield, Missouri

Conclusion: The MRI findings do correlate with clinical outcomes after cartilage repair surgery in the knee, although the specific
parameters that correlate best vary by the type of procedure performed. No current MRI classification system has been shown to
correlate with clinical outcomes after all types of cartilage repair surgery.
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