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Knee — posteromedial aspect

POSTEROMEDIAL

Sartorius ® most medial, oval hypoechoic (muscle) appearance
Gracilis ®» the weakest, posterior to the sartorius
Semitendinosus = posterior to the semimembranosus
Semimembranosus » the /argest, two tendons

Medial Head of Gastrocnemius ®» comma-shaped

.
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Knee - posteromedial aspect

BAKER CYST

Synovial lined cyst
Joint communication

(70% vs. 19%)

Strong associations with
tear posterior horn of the medial meniscus

& chronic effusion

Rupp et al., 2002

f

Dr. William Morrant Baker

presence and size of the effusion
osteoarthritis (OA) = cyst detected in 37% of
OA patients compared to 2% in non OA patients

(1838-1596)

CHILDREN
% different etiology to that in adults and occur

disorders and without communication with tt
bursal irritation related to minor trat
JIA
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Fam et al., 1982

without intraarticular
1e joint cavity
weakness of the posterior joint capsule

“Wgr?eydﬁ?bgiépg%—a%@(ﬁa;%sfure due to joint effusion or

alte omechanics (meniscal tears or degenerative joint

disease) = one-way valve or bidirectional

o
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Synovial & Ganglion Cysts

most frequently occurring benign cystic lesions around joints
often labeled interchangeably in the literature = distinct entities

Beaman & Peterson, 2007; Barmejo et al, 2013
Giard & Pineda, 2015; Neto & Nunnes, 2016

SYNOVIAL CYSTS \
*+ herniation of the synovial membrane through :
the capsule of a synovial joint, which may or A ‘
may not keep a communication with the joint 5
%+ drainage “reservoirs” in case of excessive joint -
effusion in the setting of any arthropathy
< non-communicating synovium-lined structures ~— A
= bursae ‘ sM 2 MHG

Giard & Pineds, 2015 " g \
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Ruptured Baker Cyst

tenderness, warmth,
erythema of the calf

A Baker cyst can rupture producing acute pain behind the #nee
and swelling of the calf muscles = thrombophlebitis mimicker

Torreggiani et al. 2002
McCarthy et al., 2004

concave end
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Iliopsoas Bursa - expansion paths

communicates with the hip joint in 15% of normal
asymptomatic individuals through a capsular defect

between the pubofemoral and iliofemoral ligaments femoral femoral
artery

l , o femoral

/ o vein

-
-
<

1, psoas tendon
2, medial iliacus muscle
3, lateral iliacus muscle
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Iliopsoas Complex - anatomy

iliacus muscle
lateral fibers

rectus : i _
femoris B s i A - L iliacus muscle
= S medial fibers

psoas tendon

VICTORIA: CAN-MSK Courses THE ABC’S FOR ADVANCED AND BASIC COMPETENCIES

— IN MUSCULOSKELETAL ULTRASONOGRAPHY
hocus 2020 5 Hand & Fopt VICTORIA (BC), FEB 29- MAR 01, 2020




Iliopsoas Bursa - expansion paths

S
~ Femoral Head

Lat < » Med Lat <
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Permanent Bursae

synovial-lined structures that work to r
structures, such as tendons, ligaments [ IST

< not visible on imaging because they n gastrocnemius-semimembranosus bursa
“* in chronic cases, signal may be more | suprapatellar bursa
calcification = soft-tissue tumour

prepatellar bursa

superficial infrapatellar bursa
deep infrapatellar bursa

pes anserinus bursa

semimembranosus-MCL bursa

< lies between the tendon and the MCL with a deeper part
between the tendon and the medial tibial condyle

“  repetitive trauma during extension, external rotation and
valgus stress

< shape of an inverted "U” on transverse images
% crescentic appearance on coronal images

iliotibial bursa (runner knee)
LCL-biceps femoris bursa

E‘-"" _ “  Inverted "J” shape on transverse planes, with the long arm
: tibial tuberosity of the 'J” extending along the lateral aspect of the LCL
Long-axis < wraps around the LCL
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MCL Bursitis

<+ located between the superficial and deep portions of the MCL,
<+ the superficial component of the MCL is not connected directly to the medial meniscus

(3 - N

.....

% BURSITIS =

to the medi
2.5-
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Adventitial Bursae

adventitial bursae are not permanent native bursae

they can develop at sites where soft-tissues becomes
exposed to high pressure and friction .

% fluid-filled cavities lined by synovium-like columnar cells
< adjacent to bony prominences

BURSA EXOSTOSICA

tibia
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Ganglion Cysts

cysts surrounded by dense connective tissue filled with
gelatinous fluid rich in hyaluronic acid and other

mucopolysaccharides medial

Tom et a/, 1990 femoral

. condyle
Pathogenesis

*

synovial herniation, tissue degeneration, repeated trauma

Conrad et al, 1990
Kili et al, 2004
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Cruciate Ligament Cysts

Medial
Condyle

~ \. ’
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Cruciate Ligament Cysts
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Hoffa Fat Pad

Hoffatic recesses

J/

+ superior, vertically-oriented suprahoffatic recess

J/

<+ inferior, horizontally-oriented infrahoffatic recess

vertical

recess
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Intraosseous Ganglia

. ‘,‘!‘
- \‘
D .. > N :
¢ 12% OA Schajowicz et al, 1979 e A
Sakamoto et al, 2013 AN W
\
» unknown etiology - synovial fluid intrusion % \
<+ distinct from geodes oA\
» middle-aged patients (4°-5° decades), males : .

L/
0’0

rarely multiple
< tibia, palmar aspect of carpal bones
Malghem et al, 2013

PENETRATING TYPE
result from penetration of a soft-tissue

ganglion into the underlying bone ' AT
Kambolis et al, 1973 ‘\ e
L
skip the articular cartilage and are almost invariably 3
in continuity with capsular/ligamentous attachments L
< biomechanical factors acting on the entheses e

Schrank et al, 2013
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Geodes (subchondral cysts)

The term “subchondral cyst” is a misnomer because these cysts does not
have a epithelial lining and are not uniformly fluid-filled _
Resnick, 2002
% sclerotic margins
% communicate with the joint
< multiple, located in both opposing sides of weight-bearing areas

/7

PATHOGENESIS
< elevated i.a. pressure fofce

comW ticular cartila

Rhaney, 1955

r"i VICTORIA: CAN-MSK Courses THE ABC’S FOR ADVANCED AND BASIC COMPETENCIES

o Focus 2020 — Hand & Foot IN MUSCULOSKELETAL ULTRASONOGRAPHY
L VICTORIA (BC), FEB 29- MAR 01, 2020



Periosteal Ganglia

rare, male predominance

proximal shaft of the tibia, distal shaft of the ulna
and femur, medial malleolus
“» mucoid degeneration of connective tissue of the
periosteum
+» associated with pressure erosion of the underlying
cortex with scalloping
% thick spiculae of reactive periosteal bone extending
from the scalloped area

Abdewahab et al, 1993
Valls et al, 1997

ourtesy DF. Reghunath
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PARAMENISCAL CYSTS

\/
0‘0

\/
0‘0

Extraarticular Ganglia

infrequent finding

most occur immediately adjacent to a meniscal tear
(98% horizontal cleavage tears, 49% anterolateral), With
the tear leading directly into the cyst

unclear why some meniscal tears are associated with
meniscal cysts and others are not

T M e i

20—
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Intraneural Ganglia

one-way valve

moving proximally to
» the deep peroneal nerve

» the sciatic nerve

_—

C el N
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The articular branch serves as a conduit for the cyst fluid »

% the fluid is forced out of the joint, dissecting the epineurium and

N "‘."‘ 5\

» the deep component of common peroneal nerve -

Fibula ’
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Intraneural/Adventitial Ganglia

Joint capsule
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in cystic adventitial disease, it has been hypthesized that the

same principles of intraneural ganglia would apply
an articular (vascular) branch would be the conduit from the
knee joint leading to dissection to the main parent vessel

Spinner et al. 2013

-

ganglion . : '1
I‘\ o Long-axis '1,
Popliteal Artery 3 \ v’k\l
: "1

O
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Ultrasonography of

Musculoskeletal Tissues
Distal of Hip, Distal of Ankle
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Plantar Fascia - anatomy

<+ thick inelastic band of fibrous tissue located on the plantar aspect
of the foot, inserting on the medial tuberosity of the calcaneus
and extending distally, becoming broader and thinner

lateral

lateral band

< formed by three bands: medial, central, lateral

< the central band distally divide into five processes, each branching in
superficial and deep slips and inserting into the skin and MTPJ] plantar plates
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Plantar Fascia - ultrasound

ULTRASOUND & MRI
calcaneal insertions are better visualized than distal portions but
!

only MR imaging allows visualization of three portions of the
plantar fascia and its distal structures
Moraes do Carmo & al. 2008

% In normal states, the plantar fascia measures
approximately 3-4mm in thickness

% thickness not influenced by height, age and athletic
activity

% examining the fascia in supine position is less time
consuming

barely visibile on US

X

Cardinal et al. 1996, Gibbon & Long 1999; Walther et al. 2004
Pascual Huerta J & al. 2007
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Plantar Fasciitis

the most common site of pathology is the posterior part of the central
band, close to its insertion on the medial calcanear tuberosity, but the
lateral band can also be involved
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Plantar Fasciitis

L/

<+ most common cause of heel pain

L/

<+ chronic microtrauma at the enthesis of the plantar fascia
%+ overuse due to increased load (excessive tension in jumpers and runners)
% obesity, altered gait, association with Achilles tendon disease

X/
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Heel (inferior calcanear) Spurs

originate from the insertion of FDB/AbdH on
the inferomedial calcaneal tuberosity

often painless, they can cause heel pain

frequently associated with plantar fasciitis
(...but not the cause of)

< chronicity, result of increased tensile forces at
the enthesis

%+ association with seronegative arthropathy

—

- =
Subcalcanear spur o=
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Heel Fat Pad

ADVENTITIAL BURSITIS

<+ are not permanent native bursae

L/

<+ can develop at sites where soft-tissues

becomes exposed to high pressure and
friction

)

< fluid-filled cavities lined by synovium-like
columnar cells

)

% adjacent to bony prominences

Focus 2020 — Hand & Foot
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hyperechoic fragments with posterior
acoustic shadowing or comet tail artifact

circumferential hypoechoic area

=> reactive inflammation, abscess or
granuloma

US can detect and locate the fragment,
assess its size and relations with
adjacent nerves and vessels
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What's That?
?

< plantar fasciitis is a kind of insertional tendinopathy (aponeuropathy)
< repetitive tendon strain and subsequent poor tendon healing =¥ degenerative changes
< fascial origin invariably involved

inferomedial tubercle

‘) < may be problematic to distinguish proper plantar fasciitis

® from chronic partial tear Reed et 2] 1991
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Plantar Fasciitis - lateral band enthesopathy

peroneus peroneus
i tertius . . . .
brevis | non-traumatic pain at the proximal fifth metatarsal often

attributed to proximal diaphyseal stress fracture

———
i —

lateral band
plantar fascia base fifth metatarsal

base fifth
metatarsal

Ry -
il -
—E— »

Peroneus Brevis Lateral Band R———
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Plantar Fasciitis — lateral band enthesopathy

< Ultrasound can help to differentiate this condition from metatarsal stress fracture or
peroneus brevis enthesopathy

US signs < — —— _
< cortical irregularities, hypoanechoic e T e W
appearance, loss of fibrillar echotexture e B T ohn |

= gl A

< the more dorsally located peroneus brevis metatarsal

insertion is typically normal
< central cord plantar fasciitis may coexist

overload on the lateral
aspect of the foot to reduce
pain from the central cord

base fifth
metatarsal
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Plantar Fascia Rupture

Plantar Fascia Rupture

Plantar Fasciitis
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Plantar Fascia Rupture

Plantar fascia rupture is most often observed in sportsmen who have
sustained forceful plantar flexions

Ultrasound appearance similar to that of plantar fasciitis
% focal nodular swelling, hypoechoic appearance of the fascia
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Plantar Fibromatosis

Plantar Fascia Rupture

Plantar Fasciitis  Plantar Fibromatosis
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Plantar Fibromatosis

LEDDERHOSE DISEASE

benign, firm non-tender to slightly tender fibrous nodule
located at the medial aspect of the middle third of the sole

more common in men, central band preferentially affected
frequently multiple and bilateral (10%-40%)
plantar pain

Lee TH & al 1993

US signs

% hypoechoic mass oriented according to
the major—axis of the fascia

%+ posterior acoustic attenuation

% demonstration of the continuity with the
fascia excludes other tumors
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Plantar Fibromatosis

US diagnosis =» continuity of the mass with the plantar fascia
in small lesions, the deep portion of the fascia is unaffected
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Plantar Plates

0

% joint stabilizers
% triangular flexible hyperechoic
(fibrocartilage) structures

fibrocartilaginous structures interposed between
the flexor tendons and the joint space =

reinforce the plantar capsule of the MTPjs

at their proximal aspect, the plantar plates are Longitudinal -

attached to the distal slips of the plantar fascia
(tensor of the plantar fascia)

the medial and lateral borders of the plantar plate also attach and merge with the collateral
ligaments of the MTPj
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Plantar Plate Injuries

Biomechanics
longitudinal orientation of its fibers = tension
loading forces from the plantar fascia

significant compression loading forces due to the
large magnitudes of ground reaction force that act
on the plantar metatarsal heads during
weightbearing activities
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Plantar Plate Injuries

Sprain of the 1%t (turf toe) or the 2nd MTPj

Main US features

% swollen and discontinuous plantar plate with frayed margins and loss of
its homogeneous appearance

% dynamic scanning during flexion and e
help the diagnosis by opening the gap
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