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OBJECTIVES

< Review the sonoanatomy and discuss the clinical implications of the

structures below:

* Extensor compartments of the wrist

* Intrinsic & Extrinsic Ligaments of the wrist

TM] & Beak Ligament

Sagittal Bands



NORMAL SONOANATOMY
Steps for acquiring high quality images

~» Choice of the transducer :
Linear multifrequency transducer, at least 10 MHz, because
most of the structures are superficial (a transducer with small
footprint is always helpfull)

~ Settings :
Adjust frequency, depth and focus
Doppler

~ Standard scans (EULAR guidelines)
*Patient’s position .

*Probe placement '
e[ andmarks '




EXTENSOR COMPARTMENTS OF THE WRIST
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“ EXTENSOR COMPARTMENT OF THE WRIST

ﬂ Superficial Branche of the RN

-
. 1. EPB| | They have the same synovial sheath and the same retinaculum. The APL is
APLJ 1 the most voluminous and it is in a palmar position relative to the EPB.
Cv

ANATOMICAL VARIATIONS:

~ [n 94% of cases, the APL muscle has multiple tendons, as much as 9!
Khoury Z. Surg Radiol Anat, 1991; Melling M. Acta Anat, 1996; Akan M. Hand Surg, 2002.

~ In 97% of cases, the EPB tendon is unique. It’s rarely bifid and it can be Mansur DL International Journal of Anatomical

absent! Variations, 2010.

Minamikawa Y. Orthopedics, 1991.



| EXTENSOR COMPARTMENT OF THE WRIST.

Superficial Branche of the RN

. : 1. EPB| | They have the same synovial sheath and the same retinaculum. The APL is
APLJ 1 the most voluminous and it is in a palmar position relative to the EPB.
Cv

£ >

APL

ANATOMICAL VARIATIONS:

~ap Inaround 40% of cases, a fibrous septum divides the 1rst compartment into two subcompartments.
Rousset P. Radiology, 2010.

Jackson WT. J Bone Surg, 1986.

~=) US detection of an osseous ridge (radial ridge) is an indirect sign of the presence of this septum. :
Rousset P. Radiology, 2010. R
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. FIRST EXTENSOR COMPARTMENT OF THE WRIST — HOW TO SCAN IT?
al one fifth of the forearm the \-’/

BR t twisted 90° and inserted onto the base

of the first extensor compartment, which is
located on the radial aspect of the distal end of the]
adius. The APL tendons ran diagonally dyer the
undetlying BR tendon at the level

whete the BR tendon

rotated 90°

LISTER’S
TUBERCLE

Anatomy of the Distal
Brachioradialis and Its Potential
Relationship to Distal Radius Fracture

Shudoki Koh, MD, Clark B Andersen, BS, Wilkam L. Budord |r. PhiD,
Rila M. Palterson, PRD, Steven F, Viegas, MO
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FIRST EXTENSOR COMPARTMENT OF THE WRIST — US SCANS
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~ ~ MAIN PATHOLOGY: DE QUERVAIN’S DISEASE OR BABY’S WRIST \/
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FIRST EX SOR COMPARTMENT OF THE WRIST — US SCANS
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. SECOND EXTENSOR COMPARTMENT OF THE WRIST

N/

S

M

ECRL

both tendons run anterior to the radius. Distally, they pass under the

[II. ECRB] fThe ECRL & ECRB tendons originate in the radial side of the forearm and\
“O

APL & EPB (proximal intersection) and then beneath EPL (distal

@tersection).

Each compartment usually has a single synovial sheath, although communication may

~>

exist among thﬁl second, thirdland fourth dorsal extensor tendon compartment sheaths.

®  The sheath of the radial carpal extensors begins above the upper edge of the extensor
retinaculum, and 0.5—1 cm from the insertion of the tendons, it divides into two
separate sheaths, one for each tendon. Zbrodowski A. J Anat, 1982. Occasionally, each

tendon of the second extensor compartment has its own sheath.

~ N/
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SECOND EXTENSOR COMPARTMENT OF THE WRIST - HOW TO SCAN IT?




_, "‘\ssc{ND EXTENSOR COMPARTMENT OF THE WRIST
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ANATOMICAL VARIATIONS:
~ Accessory ECRB, ECR Intermedius & ECR Accessorius (extremely rare).

~= Carpal Boss. Alemohammamad AM. J Hand Surg, 2009.
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SECOND EXFENSOR COMPARTMENT OF THE WRIST

* Uncommon overuse syndrome of the forearm

* The most common site of inflaimmatory changes in this condition was a region located 4—8 cm

— proximal to Lister’s tubercle where the musculotendinous junctions of the first extensor compartment
II. ECRB tendons intersected the second extensor compartment tendons
ﬂ | - ECRL * 40% - various degrees of tenderness and crackling during flexion and extension of the wrist

* 20% - mild swelling and pain upon palpation
* 70% - male

N

e

MAIN PATHOLOGY: PROXIMAL & DISTAL) INTERSECTION SYNDROME

~= Proximal intersection syndrome is characterized by effusion within the tendon sheath of the tendons of the second

extensor compartment and sometimes by smaller effusions within the sheath of the first extensor compartment.

“Braghi F. Skeletal Radiol, 2014.

4 e h

(

de Lima JE. Skeletal Radiol, 2004.

.



\i \%@ND EXTENSOR COMPARTMENT OF THE WRIST
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MAIN PATHOLOGY: (PROXIMAL & DISTAL) INTERSECTION SYNDROME

<~ Distal intersection syndrome is characterized by tenosynovitis of both the second and third extensor compartments,
the EPL tendon, or ECR tendons, soft tissue edema between the two tendon groups or adventitial bursitis.

~ |t may be related to friction, as well as tension exerted by Lister's tubercle on the EPL tendon or the extensor retinaculum.

Tagliafico AS. Am J Sports Med, 2009.

~ Tenosynovitis is usually distal to the point of decussation.
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SECOND-EXTENSOR COMPARTMENT OF THE WRIST~

= DISTAL INTERSECTION SYNDROME . e, A



\SE/C@ND EXTPENSOR COMPARTMENT OF THE WRIST

<
PROXIMAL &
_ﬁﬂaﬁ@fﬁmﬂw rhumatologie

DISTAL INTERSECTION SYNDROME R —— L —
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. THIRDEXTENSOR COMPARTMENT OF THE WRIST —- HOW TO SCAN IT?
s NS




FHTRD DORSAL COMPARTMENT OF THE WRIST __
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MAIN PATHOLOGIES: TENDON RUPTURE AND THE THIRD INTERSECTION SYNDROME

~ TENDON RUPTURE:

o " A



) “\?Héf) DORSAL COMPARTMENT OF THE WRIST
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-~ THE THIRD INTERSECTION SYNDROME:
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-~ THE THIRD INTERSECTION SYNDROME:




TH & FITH DORSAL COMPARTMENT OF THE

- WRIST
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EXTENSOR TENDONS
~
DISPOSITION:

FREQUENT ANATOMICAL

2 3 4 5 -
VARIATIONS



_, WF@—R{I & FITH DORSAL COMPARTMENT OF THE WRIST._

» O,

~ ANATOMICAL VARIATIONS:

EXTENSOR DIGITORUM BREVIS MANUS
e  Unilateral or Bilateral.

* Most common origin: dorsal wrist capsule,

deep to de ER.

* It typically inserts onto the extensor hood

of the index finger or middle finger.




5 FORTH & FITH DORSAL COMPARTMENT OF THE WRIST.
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~= EXTENSOR DIGITORUM BREVIS MANUS —

* Unilateral or Bilateral.

* Most common origin: dorsal wrist capsule,
deep to de ER.

* It typically inserts onto the extensor hood

of the index finger or middle finger.
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~ MAIN PATHOLOGIES: TENDON RUPTURE AND TENOSYNOVITIS




'\MH DORSAL COMPARTMENT OF THE WRIST 1,
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ECU SYSTEM:

The ulnar quadrant contains the confluence of the insertion of the

subsheath at the margin of the ulnar wall of the osseous sulcus and
the linea jugata forming a labrum that resists volar-ulnar

subluxation of the ECU. Graham TJ. Hand Clin, 2012.



_ SIXTH DORSAL COMPARTMENT OF THE WRIST 1,
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ANATOMICAL VARIATIONS:

~ap 04% of specimens showed a longitudinal split in the distal ECU tendon. Erickson J. J Hand Sutg Asian Pac, 2019.

~=p Barfred: anormal fibrous tissue between the ECU and the EDM. ‘
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-_SIXTH DORSAL COMPARTMENT OF THE WRIST

—

TENOSYNOVITIS, TENDINOPATHY, TEAR &
o ENTHESOPATHY

.

~ MAIN PATHOLOGIES:

SUBLUXATION AND SNAPPING




INTRINSIC AND EXTRINSIC WRIST LIGAMENTS & DCSS
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DORSAL INTRINSIC AND EXTRINSIC WRIST

LIGAMENTS & DCSS



DORSAL INTRINSIC WRIST LIGAMENTS

Biomechanically, the intrinsic ligaments are capable of greater
elongation betore permanent deformation occurs, while the

extrinsic ligaments are stiffer. Nowalk MD. J Biomech Eng , 1991.



DORSAL INTRINSIC WRIST LIGAMENTS

< SCAPHOLUNATE (SCL), LUNOTRIQUETRAL (LT) & SCAPHOTRIQUETRAL LIGAMENTS:

The thickest and functionally most important part of the SLL is the dorsal

band, while the thickest and functionally most important part of the LTL

is the volar band.

The SLL and LTL are considered normal if they are seen as echogenic,

frequently fibrilar bands in their expected anatomic locations.



ZORRO TECHNIQUE




DORSAL INTRINSIC WRIST LIGAMENTS

~ BONNY LANDMARK: LISTER’S TUBERCULE

POSITION OF THE PATIENT
- i -




DORSAL INTRINSIC WRIST LIGAMENTS

- SCL & LTL:

LT
SCL




~ DORSAL INTRINSIC WRIST LIGAMENTS

J S’

~ SCL RUPTURE:




DORSAL INTRINSIC WRIST LIGAMENTS

LSS

~» "SCL RUPTURE - DYNAMIC TEST:
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DORSAL INTRINSIC WRIST LIGAMENTS

~ SCAPHOTRIQUETRAL LIGAMENT:




DORSAL INTRINSIC WRIST LIGAMENTS

SCIENTIFIC ARTICLE

Mathalie Bowtry
Franck Lapegue
Lactitia Masi
Snfoine Cliret
Wavier Demondion
Aane Colfen

Ultrasonographic evaluation of normal
extrinsic and intrinsic carpal ligaments:
preliminary experience

Table 3 Rate of intrinsic carpalligament visualization

Palmar side

Dorsal side

Scapholunate
Partially visible, 12%
Completely visible, 81%
Lunotriquetral
Partially visible, 7%
Completely visible, 33%
Scaphotriquetral
Partially visible, 38%

Completely visible, 62%

Scapholunate
Partially visible, 3%
Completely visible, 97%
Lunotriquetral
Partially visible, 39%
Completely visible, 61%
Scaphotriquetral
Partially visible, 11%
Completely visible, 89%




DORSAL EXTRINSEC WRIST LIGAMENTS

- RADIOTRIQUETRAL LIGAMENT:

SCT

RT SCL




ZORRO TECHNIQUE




DORSAL EXTRINSEC WRIST LIGAMENTS

~ ULNOTRIQUETRAL LIGAMENT:

The dorsal ulnotriquetral ligament is not
described in the orthopedics literature as a Triquetrum
true ligament; it is considered to be a

thickening of the dorsal ulnocarpal joint

capsule.




DORSAL CAPSULO-SCAPHOLUNATE
SEPTUM (DCSS)



DCSS

~= A fibrous structute arising from the dorsal
capsule and inserting in a bifid manner at the bone-
ligament junction of the dorsal superior aspect of

the scaphoid and lunate.

~ [t may play an important role in the stabilization

of the SL joint.
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SCT
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DCSS & GANGLION CYST

Sonography of Wrist Ganglion Cysts;
Which Location Is Most Common®?

Andrew Zhang, MD, Anna L. Falkowski, MD, MHBA, Jon A Jacobson, MD ', Sung Moon Kim, MD,
Sung Hye Koh, MD, Kara Gaetke-Udager, MD

Of the 22 dorsal ganglion cysts that were
adjacent to the SL lig, 91% were associated

with a normal-appearing SL lig on US STerzTolgle]le




DCSS & GANGLION CYST

« The dorsal wrist ganglion cysts in our study were most commonly located superficial to the

extension of a ganglion cyst originating from the adjacent dorsal recess and joint

capsule of the radiocarpal joint »



DCSS & INFLAMMATORY ARTHRITIS




PAT.MAR EXTRINSIC WRIST LIGAMENTS




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

~$ RADIOSCAPHOCAPITATE LIGAMENT:




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

-~ LONG RADIOLUNATE LIGAMENT:




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

~» SHORT RADIOLUNATE LIGAMENT:




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

~» SHORT RADIOLUNATE LIGAMENT TEAR:




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

~ RADIOSCAPHOLUNATE LIGAMENT (LIGAMENT OF TESTUT & KUENZ):
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Capitate Scapholunate
Interval




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

Three palmar extrinsic capsular wrist ligaments are described at the ulnar aspect of the wrist .

The palmar ulnolunate and palmar ulnotriquetral ligaments originate from the palmar radioulnar
ligament. There is no clear proximal demarcation of these two ligaments. The palmar ulnolunate
ligament (PULL) is located at the radial aspect of the palmar ulnotriquetral ligament (PUTL) and

attaches to the lunate, while the palmar ulnotriquetral ligament attaches to the triquetrum.



PAIL.MAR EXTRINSEC WRIST LIGAMENTS

~ ULNOLUNATE LIGAMENT : ase




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

~ ULNOTRIQUETRAL LIGAMENT :




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

~» ULNOCAPITATE : A 3L




PAIL.MAR EXTRINSEC WRIST LIGAMENTS

~= ARCUATE LIGAMENTS & POIRIER SPACE:

... GREATER

w



ANTERIOR OBLIQUE LIGAMENT



TM]J OA

V' In postmenopausal women

(Dahaghin S. Ann Rheum Dis, 2005 & Wilder FV. Osteoarthritis Cartilage,
2006)

v/ At 75 yo, the F:M # decreases (40% vs 25%)

(Sodha S. J Bone Joint Surg Am, 2005 & Van Heest AE. ] Am Acad Orthop
Surg, 2008)




TM]

v/ Biconcavoconvex joint (2 reciprocally
interlocking saddle shapes that oppose each

other)

Vv The longitudinal axes of the trapezial
and metacarpal articular surfaces are

perpendicular to each other

Kuczynski, K. Handchir Mikrochir
Plast Chir, 1983



TM]J — LIGAMENTS

V' 16 ligaments were identified around the TM] . o .
It contains longitudinal and oblique

(Bettinger PC. J] Hand Surg, 1999) ) .
portions that create stability when-the M

3 important ligaments:

rotates in the TMJ. DORSAL RADIAL LIGAMENT

Vv the dorsal ligament complex

Vv the intermetacarpal ligament

Ve the anterior oblique ligament (AOL) >

-

2 components: superficial
& deep

Ladd, AL.
Instr Course Lect, 2013.



TM]J - SUPERFICIAL AOL

v Superficial AOL (curtainlike structure):

2nd
capsular ligament, immediately deep in relation to 5 st

the base of the thenar musculature
UCL
SAOL



TM]J - DEEP AOL

v Deep AOL (the “beak ligament” because it

attaches to the beak of the thumb metacarpal ):

intracapsular ligament that inserts at the articular

margins of the trapezium and 1rst

MC deep in relation to the superficial anterior oblique

ligament

2nd
MT

UCL

dAOIL

11'sl. MT

sagittal plan

Ry

Thumb metacarpal

‘Volar beak ligament
Darsal ligament
Complex

~ Trapezium

i'

Edmunds JO. ] Hand Surg Am, 2011



TM]J- THUMB POSITIONS

RESTING HITCHHIKER OPPOSITION

Edmunds JO. ] Hand Surg Am, 2011



DEEP AOL (BEAK LIGAMENT)

THENAR
MUSCULATURE

o —

T —




DEEP AOL (BEAK LIGAMENT)

22/01/19 13:33:04 ADM ML6-15 Muscq (sup) MI 1.5 Tis 0.4




DEEP AOL (BEAK LIGAMENT)

US PRESSURE-SHEAR TEST

Pressure-shear test ) grind maneuver and
the provocative maneuvers of MC flexion and
extension tests to confirm diagnosis of

CMC 1 OA (Sela Y. J Hand Therapy, 2017)



SAGITTAL BANDS



CASE

48 year old female, school teacher, yoga practitioner
Recent-onset RA that responded well to MTX and HCQ
No stiffness, slight pain of the left 31 MCP

P/E: persistence of synovial thickening of the left 22 and 3 MCPs; pain on palpation of the left 3¢ MCP;

normal ROM and no extensor tendon sub(luxation)

Reason for US: To confirm the presence of synovitis and to grade inflammation. To R/O

paratendinopathy.



MCP 3 Gceche Trans

ulnar sagittal band rupture



DORSAL HOOD

Retinacular system stabilizes the extensor tendon at the dorsum of the MCP.

v Sagittal bands

e At MCP level

* Superficial and deep layer
Vv Transverse bands

e Between MCP and PIP

* Fibrous extension of interosseous Clavero JA . RadioGraphics 2003
v Oblique bands v « Juncturae Tendini » situated in the second, third, and fourth
* Between MCP and PIP intermetacarpal spaces contributes to the stability of the extensor tendons

* TFibrous extenstion of lumbricals at the dorsum of the hand




DORSAL HOOD - SAGITTAL BAND

Kichouh M. Eur Radiol, 2009




DORSAL HOOD - SAGITTAL BANDS

Eur Radiol (2009) 19: 18491856 - -
DOI 10.1007/s00330-009-1383-9 MUSCULOSKELETAL

e Functional anatomy of the dorsal hood

ilip Vanhoenacker p

Tjeerd Jager or the hand: correlation of ultrasound and MR
Peter Van Roy = 2 & u & -

Caroline Pouders findings with cadaveric dissection

Stefaan Marcelis
Eddy Van Hedent
Johan De Mey

The dorsal hood was best seen with the hand in extension with the

MCP slightly flexed (30°)

The sagittal band is easy to depict in the transverse plane on

sonography



DORSAL HOOD - SAGITTAL BANDS

SB on US = hypoechoic bands on both sides of the ET

Kichouh M. Eur Radiol, 2009



DORSAL HOOD - SAGITTAL BANDS

17/01/19 11:11:30 ADM ETUDE MAIN PIED L8-181 MN_PG_PD Mi 0.32 Tis 0.0
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DORS OD — RADIAL SAGITTAL BAND RUPTURE

the sagittal band rupture could be suggested on ultrasound

by a focal hypoechoic thickening at the side of the extensor

tendon with nonrecognizable architecture of the sagittal

band




DORS J)D — RADIAL SAGITTAL BAND RUPTURE

JORDI PALAU




USB

w/ Kichouh M. Eur Radiol, 2009



DORSAL HOOD - SAGITTAL BAND RUPTURE
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"ORSAL HOOD - SAGITTAL BAND RUPTURE

USB







DORSAL HOOD - SAGITTAL BAND & CAPSULE
RUPTURE

MCP 3 Gche Trans




THANKS!

e




