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Legenouestl 6articul ati c
complexede notre organ
part du fait de son anatomie tres
complexe, et dobéautre p
fonction tout aussi complexe.

Cette complexité nécessite une
démarche diagnostique tres
rigoureuse
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Rappel anatomique du genou
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Bourses séreuses

¢ B. supra - patellaire —

¢ B. pré- patellaire

¢ B.infra-patellaire

¢ Kyste poplité /




¢ Kyste poplite
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Matériel :

A Apparell de haute gamme
4 Sonde linéaire haute frequence
4 Position sonde / patient

4 Avantages / inconveénients
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x Prol ongation doun examen ¢

4 Examen Bi-latéral, comparatif & dynamique

» Complément des radiographies standards +++
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Apport de
S:I . t
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Devant | a n®cessite@
rigoureux et un patient douloureux,

Quelestl 6apport de | ORG

et | us qteellecaus peut
accompagner dans le diagnostic
déune Go”nal gi e



Pathologies articulaires

Pathologies abarticulaires

Ressaut du genou « Snapping knee »
Lésions méniscales

Lésions ligamentaires

Pathologies osseuses
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Pathologie

S
articulaires

A Gonarthrose
A Pathologies Microcristallines

A Instabilité fémoro-patellaire
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Gonarthrose

(arthrose du genou)

Quatre (4) éléements a analyser :
A Epaisseur (3 mm)

A Limites

A Transparence

A Homogénéité
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Osteoarthritis ::,‘amllgo : ~ OSTEQARTHRITIS
and Cartilage | C R O3 e QA

The validity of in vivo ultrasonographic grading of osteoarthritic
femoral condylar cartilage: a comparison with in vitro ultrasonographic
and histologic gradings

C.-L. Lee M.D., M.S.1, M.-H. Huang M.D., Ph.D.t1|, C.-Y. Chai M.D., Ph.D.19,

C.-H. Chen M.D.. Ph.D.t1. J.-Y. Su M.D.5# and Y.-C. Tien M.D.. Ph.D.5#"
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Données Echographique dans la Gonarthrose

Extruston du ménisans
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Ostéophytoses
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Radiographie ?
A Permet une visualisation directe des anomalies cartilagineuses

A Peut détecter méme les ostéophytoses minimes

A Assez sensible pour détecter les stagespr ®c oces de | 6arthros

D®montr® par uneUnetsited ® Ok diored par | 6
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OXFORD ACADEMIC , Rheumatology, Volume 55, Issue 11, November 2016, Pages 2040i 2049,

Rheumatology 2016:55:2040-2049

RHEUMATOLOGY Rlieron v e iontin 56 St 4935
Original article OXFORD
ACADEMIC

Ultrasonographic evaluation of joint damage in knee
osteoarthritis: feature-specific comparisons with
conventional radiography

Tadashi Okano'?, Emilio Filippucci'’, Marco Di Carlo’, Antonella Draghessi’,
Marina Carotti®, Fausto Salaffi', Gary Wright® and Walter Grassi’

Abstract

Objective. The main aim of this study was to compare ultrasonography (US) with conventional radiog-
raphy for the assessment of joint damage in knee OA.

Methods. A total of 166 knees of 84 patients (59 women and 25 men) with primary knee OA were included in
this study. The femoral hyaline cartilage of the medial para-patellar aspect and the osteophytes of both the
medial and lateral femoral condyle were assessed. The cartilage and osteophytes were both quantitatively and
qualitatively assessed. The US assessment was feature-specifically compared with conventional radiography.
Results. There was a strong correlation between the radiographic medial tibiofemoral narrowing grade
and the US medial cartilage grade (r. =0.7144, 95% CI: 0.6218, 0.7873, P < 0.0001). In the detailed ana-
lysis, US could assess cartilage damage more correctly by using the direct visualization technique. A
strong correlation was also found between the radiographic and the US medial femoral osteophyte grade
(re=0.7515, 95% CI: 0.6659, 0.8176, P < 0.0001) and between the radiographic and the US lateral femoral
osteophyte grade (rs=0.6947, 95% CI: 0.5941, 0.7739, P < 0.0001). US detected osteophytes in 46 sites
at which conventional radiography did not detect any osteophytes.

Conclusion. The present feature-specific comparison study provides evidence supporting the concurrent
validity of US in the assessment of knee joint damage due to OA through its agreement with conventional
radiography. Moreover, US was found to be a sensitive imaging technique for revealing cartilage damage
and even minimal osteophytes, especially in the early radiographic stages of knee OA.

Key words: osteoarthritis, knee, cartilage, osteophyte, ultrasonography, conventional radiography

Rheumatology key messages

« The comparison between ultrasonography and conventional radiography provides evidence supporting its agree-
ment in OA.

« Ultrasonography allows for direct visualization of the cartilage damage and can detect even minimal osteophytes
in OA.

e Ultrasonography is sensitive for revealing cartiage damage and osteophytes, especially in early knee OA.
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Une autre étude a comparé deux (2) groupes de patients Gonarthrosique

douloureux symptomatique et asymptomatiqueou | 6 ®c hogr aphi e a p

détecter la cause de cette douleur
L6 ®t ude a mi sreploductpbdiiéede & 0 ®c h a g corplitioreaveet s

le WOMAC ( Western Ontario & McMaster Universities Arthritis )



Internatona! fournad of Rheumatc Dusesses 2014: 17: 536-540

ORIGINAL ARTICLE

Ultrasonographic evaluation in symptomatic knee
osteoarthritis: clinical and radiological correlation

Fevziye (Insal MALAS,' Murat KARA,? Bayram KAYMAK,' Aysen AKINCI' and

Levent OZCAKAR'
Geoup | (= ~ 61) Geoup 1l [« ~ 61) P
Ciaal Sndings (%)
Crepaus ns 934 a 848
Warmth 148 - 0004
Sallottement 33 33 1.000
VAS THx 16 5023 <000
US findings
Cartdlage thickness (mm)
UC 183 £ 068 174 = 089 Q246
ICA 2202077 18 =074 0103
MIC 1L.76 £ 0.68 168 = 074 0348
Menincal bulging (mae) 2552278 19 z241 0082
Caralage grading 5(1-6) 5(1-6) I
Ocber findings (%)
BMusocs 25 131
e o L]
K-Lpadog 2(1-4) 1(14) :

Meniscal bulging measurements and K-L grades were positively correlated (r = 0.535, P < 0.001)
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E Pathologies Microcristallines

Dépo6ts de microcristaux au niveau de:

A Cartilage hyalin

A Fibrocartilages

A Liquide synovial et membrane synoviale
A Tendon

A TISSU sous cutané
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Un Consensus international a été établi pour standardiser toute les définitions :

Rheumatology Advance Access published May 13, 2015
RHEUMATOLOGY 265

"

Original article PR

International Consensus for ultrasound lesions in
gout: results of Delphi process and web-reliability

exercise

Marwin Gutierrez’, Wolfgang A. Schmidt”, Ralf G. Thiele™*, Helen |. Keen*~,
Gurjit S. .wm“.mw".mkw.
Peter V. , Emilio Filippucci'*, Peter Mand!'®*, David b

Cartos Pineda’**, Andrea Delle Sedie'™*, Hilde Bermer Hammer'**,
Robin Christensen'®*, Maria Antonietta D'Agostino'™* and Lene Terslev'”, on
behalf of the OMERACT Ultrasound Gout Task Force group

<> Double Contour: abnormal hyperechoic band over the superficial margin of the
articular hyaline cartilage, independent of the angle of insonation and which may
be either irregular or regular, continuous or intermittent and can be distinguished
from the cartilage interface sign.

< Tophus: independent of location (e.g. extra-articular/ intra-articular/intra-
tendinous)]: a circumscribed, inhomogeneous, hyperechoic and/or hypoechoic
aggregation (which may or may not generate posterior acoustic shadow), which
may be surrounded by a small anechoic rim.

< Aggregates: independent of location (intra-articular/ intra-tendinous)):
heterogeneous hyperechoic foci that maintain their high degree of reflectivity,
even when the gain setting is minimized or the insonation angle is changed and
which occasionally may generate posterior acoustic shadow.

<> Erosion: an intra- and/or extra-articular discontinuity of the bone surface (visible in
two perpendicular planes).
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Coupe Trans condyle fémorale medial Coupe long condyle fémorale medial

| mage h®t ®r og ne avec clne doonmmrag ep chsytp epe Bcrhaorggn®@ avec c!
marqué
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Dépots synoviaux

Synoviale hypertrophiée nodulaire




Dépots intra-tendineux
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Definition and Reliability Assessment of Elementary
Ultrasonographic Findings in Calcium Pyrophosphate
Deposition Disease: A Study by the OMERACT
Calcium Pyrophosphate Deposition Disease Ultrasound
Subtask Force

Georgios Filippou, Carlo A. Sciré, Nemanja Damjanov, Antonella Adinolfi, Greta Carrara,
Valentina Picerno, Carmela Toscano, George A. Bruyn, Maria Antonietta D’ Agostino,
Andrea Delle Sedie, Emilio Filippucci, Marwin Gutierrez, Mihaela Micu, Ingrid Moller,
Esperanza Naredo, Carlos Pineda, Francesco Porta, Wolfgang A. Schmidt, Lene Terslev,
Violeta Vlad, Pascal Zufferey, and Annamaria lagnocco
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Instabilité fémoro - patellaire

La stabilité patellaire est assurée par :
A De facon passive:

- Trochlées et berges patellaires e Paell

- Rétinaculum patellaire médial o

4 De facon active W\
Aticular

- Appareil extenseur et vaste médial Cartlage

, . Tibia
Tous ces éléments sont accessible 8 J

‘ lﬂ’A"—__" ‘

J
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A Décubitus dorsal
A Genou en extension

A Quadriceps contracté

A Sonde Transversale a la
point inferieure de la
patella

=\

| ’

Puis ...

Genou en extension — Quadriceps contracte




Tracez 2 verticales :

x La lere passe par le
fond de la gorge
trochléenne
La 2eme passe par la
pointe (ombre) au milieu
de la patella

Un déecalage pathologique

> 10 mm




exemple décalages de 15 mm
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dysplasie de la trochlée femorale?

A  Méme position
A Onmesurel 6angl e

trochléen et étudiez la
forme de la trochlée

Dysplasie Trochléenne si:

Angle trochléen genou
en extension > 141°
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Trochlée a 3 segments

Trochlée plate




Exploration des Reétinaculums patellaires




Comparaison entre echographie et
IRM

une étude faite par Shandong University a comparé

_ éghographie

o c e 7 aycumé différence  dadds le

IRMA qui étais considéré comme le

diagnostic de lésions du  rétinaculum  médial
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Evaluation of medial patellofemoral ligament tears after acute lateral patellar dislocation: comparison of high

MR
September 2014, European Radiology 25

- frequency ultras

Eur Radiol (2015) 25:274-281
DOI 10.1007/s00330-014-3407-3

MUSCULOSKELETAL

Guang-Ying Zhang - Lei Zheng - Hong-Yu Ding -
En-Miso Li « Bai-Sheng Sun « Hao Shi

Evaluation of medial patellofemoral ligament tears
after acute lateral patellar dislocation: comparison
of high-frequency ultrasound and MR

0425

Imagmng study Sensitivity ~ Specificity  Accuracy
Partial tear us |o90s 963 946
MR L8L6 957 913
X 2.707 0.080 2.026
@ 0.1 0.777 0.155
Complete tear US| 863 963 94.0
v Lgoa)  lesz) Ll
X 0635 0.080 0573
@ 0.777 0.449
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ound and


https://www.researchgate.net/journal/European-Radiology-1432-1084
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Exemple rupture complete au niveau de A" _ _ ferhorale




Pathologies articulaires

Pathologies abarticulaires

Lésions meéniscales

Lésions ligamentaires

Ressaut du genou « Snapping knee »

Pathologies osseuses
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Pathologies
abarticulaire

S

(Tendons ,kystes ,bourses ... etc)




En antérieur

. Tendinopathies quadricipitales

. Rupture du tendon quadricipital

. Entésopathie proximale ligament
patellaire (J u mp e&Kne@)s

. Rupture en plein corps du ligament
patellaire

. Ostéochondroses (Osgood Schlatter &
Sinding Larsen Johansson )

. Bursites antérieures

.

Muscles des
Quadriceps

Tendon des
Quadriceps

Rotule

Rétinaculum
Patellaire
Latéral

Ligament
Collatéral
Latéral

Péroné
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Rétinaculum
Patellaire
Médial

Ligament
Collatéral
Médial

Ligament
Patellaire

—e

Tibia

J
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Tendinopathies quadricipitales

-




Rupture du tendon  quadricipital

x Perte A° fibrillaire | et
solution de la continuité de
tendon (Partielle A contraction)

x Hématome ( A extra articulaire)

- Patella

x la2cm’ = 4 .

zone de fragilité
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Entéropathie prOX|maIe Ilgament patellaire ( A




Rupture en plein corps du ligament patellaire

Hematome v

Rupture

:v‘
*‘H

Retraction J
Py
P




Ostéochondrose ( Osgood Schlatter)

RESH G CFM F SiMMz G
P Ymm Xvm CW1 PRF 25 2
PRC Y230 PRS ) PRC M2 PRS §

Epaississement pypoéchogéne de 13 Jonction ostéo tendineuse.

Bursite

- Fragmentation et irrégularite de |a
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Sinding Larsen Johansson

Knee Cap e Suprapatella
Bursa

Sinding
Larsen

Johansson | '
Pes Ansereine

0sgood f Bursa
Schlatters l
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Bursites antérieures

Bursite infra-patellaire profonde
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B En médial

Patte DOOI e

Sarorus musce
Semimemporanous
muscie

Graclis muscle
Semitendinosus
muscie

Adductor
magnus tendon

Tiblal collateral
igament

GRACILIS Pes ansennus

ang ansering bursa

J"'
"’ﬁm\

r fs ANSERINE
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En latéral

tract Vastus
lateralis
A Tractus ilio tibial Mo i
muscle
A Biceps femoral Panars
muscle Patella

Fibular collateral
ligament —————
Common
peroneal nerve

-

Gastrocnemius
muscle -

Soleus
muscle

Peroneus
longus muscle




Tractus ilio tibial

Normal Post PTG
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Biceps femoral

Désinsertion
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E En postérieur
-/ '&){H

A Tendinopathie poplitée
A Tendon direct du semi membraneux

A Kyste poplitée Baker

m_demi memby ancuy j
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Tendinopathie poplitée
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Tendon direct du semi membraneux
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Kyste poplitée

Normal

CREUX POPLITE GCH

TRANS
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Pathologies articulaires

Pathologies abarticulaires

Lésions meéniscales

Lésions ligamentaires

Ressaut du genou « Snapping knee »

Pathologies osseuses
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L ésions

meniscales

A Fissures méniscales
A Kyste para méniscale

A Extrusion méniscale dégénérative
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La corne antérieure du ménisque esttresvisiblea | 6 ®c hogr aphi e, p e

d 6 a v 0 icauped postérieures parfaitement claire en balayant la totalités du

menisque
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Fissure méniscales
Sensibilité : 85% Spécificité : 86%

‘ Posterieure
) \ - “4

Image lineaire hyperéchogene ou anechogenet r aver sant | 6®pali

manicraloa
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E Kyste para - méniscal

~ Masse anéchogene a proximité du

menisque, souvent siege de fissure

~ Echographie tres fiable (88 %)
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Extrusion meéniscale degenerative




Pathologies articulaires

Pathologies abarticulaires

Lésions meéniscales

Lésions ligamentaires

Ressaut du genou « Snapping knee »

Pathologies osseuses
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Lésions
ligamentair

e

A Ligaments collatéraux
A Ligaments croisés

A Ligaments antéro-latéral




A Fiabilité Echographique 94%
A Insertion proximale +++

A Rupture partielle +++

A Lésion souvent associée du

Rétinaculum médial

Ligament collatéral medial

Lateral
collateral
ligament
(LCL)

Dr.Boudiaf

Medial
collateral
ligament
(MCL)
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lésions élementaires LCM

Pertede . A° | fibrillaire avec Hypoéchogenicite @ Hétérogene

Attache fémorale > 6 mm Epaisseur du LCM attache tibiale

Examen dynamique
Valgus A Elargissement espace articulaire :
* <5 mm :Lésion grade 1
*entre 5mm et 10 mm : Lésion grade 2
* > 10 mm : Iésion grade 3
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Dynamique : Valgus




Entorse

i R . q———— f\-“"-

- S
2
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Grade 2: Rupture partielle avec anomalies intra et péri-ligamentaires
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Lésion chronique :
Syndrome de Pellegrini Stieda




Ligament collatéral latéral

Méme semiologie que LCM
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Ligaments croisés

IRM = examen de choix

Echographie : Partiellement visible

Anomalies Echographie A Inciter a
demander une IRM :

Epaississement
Hypoéchogénicite
Fissure

Hématome (échancrure
intercondylienne)

o O O o



