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A negative MRI of the wrist is not an endpoint and not
a contraindication for further exploration, in particular
for (diagnostic) arthroscopy

* Retrospective survey
* High number of false negatives
— Sens: 0.61
— Spec: 0.88
— PPV:0.85
— NPV: 0.68

De Smet L.

Magnetic resonance imaging for diagnosing lesions of the triangular

fibrocartilage complex.

Acta Orthop Belg. 2005 Aug;71(4):396-8.
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MRI of the Wrist

e Major Indications

— TFCC

— Intrinsic Ligaments: SL and LT
— Arthropathy

— Ocecult fractures

— AVN
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Quadrature Wrist Coll

Multichannel Phased Array
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Performance of 1,5 T MRI in TFC Tears

 Plain MRI, Zlatkin 1989, Potter 1997

— Sens 80-92%
— Spec 70-89%
— Acc 91%

* Plain MRI, Oneson 1997

— Radial slitlike tears: sens 100-86%
— Ulnar sided avulsions: sens 25-50%

 Plain MRI, Haims 2002
— Ulnar sided tears: sens 42%, spec
63%, acc 52%
* Indirect arthrography, Herold 2001

— Sens 100%, spec 77%, acc 93%

— No deficiency in the evaluation of
ulnar sided tears
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Performance of 1,5 T MRI in TFC Tears
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 Plain MRI, Haims 2002
Intermed TE FS — Ulnar sided tears: sens 42%, spec

63%, acc 52%
Palmer IB and D
* Indirect arthrography, Herold 2001

— Sens 100%, spec 77%, acc 93%

— No deficiency in the evaluation of
ulnar sided tears
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Performance of 1,5 T MRI in TFC Tears

 Plain MRI, Zlatkin 1989, Potter 1997

— Sens 80-92%
— Spec 70-89%
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* Plain MRI, Oneson 1997

— Radial slitlike tears: sens 100-86%
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3T T1 FSae Plain MRI, Haims 2002

Gad | — Ulnar sided tears: sens 42%, spec
: 63%, acc 52%

Palmer IA

 Indirect MRA, Herold 2001

— Sens 100%, spec 77%, acc 93%

— No deficiency in the evaluation of
ulnar sided tears

Universiteit ’4
Antwerpen




Literature Analysis

e Accuracy MRI depends on

— Lesion characteristics
e Location

— MR technique
e Sequence
» Spatial resolution
« S/N
» Arthrography
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TFCC Components

. TFC

e Dorsal and volar radioulnar

ligaments

e \olar

— Ulnolunate and ulnotriquetral
ligaments

— Lunotriquetral interosseous
ligament

e Ulnar Collateral Ligament
 Meniscus Homolog

e ECU tendon sheath
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TFC Attachments

 Lunate fossa of the radius

e Two ulnar attachments

— Palmer 1981
» Ulnar styloid base
* Ulnar head

— Benjamin 1990

» Base ulnar styloid up to
entire length of styloid
process

» ECU tendon sheath

— Totterman 1995
» Ulnar styloid base
« Distal tip
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TFC Attachments

e Distal insertion

— Triquetrum

— Joins ulnar collateral
ligament

e Volar attachments

— Ulnotriquetral — ulnolunate
ligaments

— Interosseous LT ligament

 Dorsal attachments
— ECU tendon sheath
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Literature Analysis

e Accuracy MRI depends on

— Lesion characteristics
e Location

— MR technique
e Sequence
» Spatial resolution
« S/N
» Arthrography
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Pitfals

— Ulnar attachments
* Variant anatomy



MRI Presentation TFC
Central Disc

 Thickness inversely
proportional to the ulnar

length

 Positive ulnar variance >

— Thin TFC
— Predisposes to tears
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MRI Presentation TFC
Central Disc

* Fibrocartilaginous disk

— Homogeneous Low Sl

e Radial attachment

— On the intermediate SI
hyaline cartilage of the
radius

2 Ulnar attachments

— Striated ligamentous
appearance

Universiteit
Antwerpen




MRI Presentation TFC
Central Disc

Fibrocartilaginous disk
— Homogeneous Low Sl

Radial attachment

— On the intermediate SI
hyaline cartilage of the
radius

2 Ulnar attachments

— Striated ligamentous
appearance

« Hyaline Cartilage
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Literature Analysis

e Accuracy MRI depends on « Pitfals

— Lesion characteristics — Ulnar attachments
e Location « Variant anatomy
« Striated aspect

— MR technique
e Sequence
- Spatial resolution  Better assessed on 3T >< 1,5T
 S/N
» Arthrography
III
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15T 3T

MRI Presentation TFCC Intermed TE FS
F AL

« Radioulnar ligaments
— Striated appearance

e Ulnolunate, Ulnotriquetral
ligaments

— Variable size
— Ulnotriguetral strain

- TEE A
Sl iR

) “l_;
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Literature Analysis

e Accuracy MRI depends on « Pitfals

— Lesion characteristics — Ulnar attachments
* Location * Variant anatomy
« Striated aspect
— Radioulnar ligaments
« Striated aspect

— Ulnolunar and ulnotriquetral
ligaments

» Variable thickness

— MR technique
d e Better assessed on 3T >< 1,5T
e Sequence
» Spatial resolution
 S/N
» Arthrography o
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SNR correlates Iin a linear fashion with field
strength

 1,5T > 3T: Double Signal Intensity

* This can be used to improve imaging speed or
resolution

e Fast imaging > minimizing motion artifacts and
possibly speeding patient turnover

e Longer acquisition time > high resolution images at
greater contrast
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Sequence Characteristics TSE Intermed TE FS

e 15T e 3T
— Thickness 3mm — 2mm
— Spacing 3mm — 2mm
— Pixel: 0,3906 * 0,3906mm — 0,312*0,312mm
— TA: 4,19 min — TA: 3,43 min
— TE: 35 — TE: 34

— TR: 3000 — TR: 2500




Sequence Characteristics TSE T1 FS Gad

e 15T e 3T
— Thickness 3mm — 2mm
— Spacing 3mm — 2mm
— Pixel: 0,1953*0,1953 — 0,2604*0,2604mm
— TA: 4,37 min — TA: 4,35 min
— TE: 17 — TE: 13

— TR: 721 — TR: 652




3T Compared to 1,5 T Plain MRI of the TFCC

e 1.5T e 3.0T
— sens 85% — sens 94%
— spec /5% — spec 88%
— acc 83% — acc 91%

Anderson ML et al. Diagnostic comparison of 1.5 Tesla and 3.0 Tesla
preoperative MRI of the wrist in patients with ulnar-sided wrist

pain. J Hand Surg Am. 2008; 33:1153-9.
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Is MRA needed in 3T MRI?

e Plain MRI e Direct MRA
— Sens — Sens
e TFCC tears 86% * Ligamentand TFCC
e SL tears 89% tears 100%
e LT tears 82% * Three patients in

whom contrast
media passed
between joint
spaces without an
anatomic
abnormality seen

— Spec 100%

Magee T. Comparison of 3-T MRI and arthroscopy of intrinsic wrist
ligament and TFCC tears. AJR 2009;192:80-5.
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Is MRA needed in 3T MRI?

e CONCLUSION

— Plain MRI at 3 T Is sensitive and specific for
detection of wrist ligament tears

— MRA is more sensitive for ligament evaluation
but can result in false-positive findings because
of microperforations

Magee T. Comparison of 3-T MRI and arthroscopy of intrinsic wrist
ligament and TFCC tears. AJR 2009;192:80-5. yy:

Universiteit 7 4
Antwerpen



Wrist3.0Tvs15T

 Improved SNR and spatial resolution is mandatory!

— TSE TE intermed FS
e and/or

— MRA SE T1 (FS)
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TFCC Tears

e Traumatic tear:  Degenerative defect:

— Radial insertion — Central part, ulnar aspect
 Avascular part — Age related
* No healing ability e 3th dec: 7%

— Ulnar attachments  4th dec: 18%
o (+- ulnar styloid fracture) » 5th dec: 40%
» Healing ability e 6th dec: 43%

o 7th dec: 51%
— Negative ulnar variance — Positive ulnar variance

e Ulnolunate impaction S
 Chondromalacia L & Ulna
e LT ligament tear
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TFCC Tears: Palmer Classes

e Palmer I: traumatic

— A: central perforation
— B: ulnar avulsion

o +- styloid #

e Unstable
— C: distal avulsion

o Triguetrum, lunatum

» Ulnolunate and
ulnotiquetral ligament
tear

— D: radial notch avulsion
e +- avulsion #

Universiteit
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Palmer Il: degenerative

— A: undersurface wear
B: + ulnolunate malacia

C: perforation with

ulnolunate malacia

D: C + LT ligamen
perforation

E: ulnolunate/carp
arthritis +- arthritis
DRUJ

t

al



MRI of the Wrist

e Major Indications

— TFCC

— Intrinsic Ligaments: SL and LT
— Arthropathy

— Ocecult fractures

— AVN
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Intrinsic Ligamentous Anatomy
Scapholunate and Lunotriquetrum Ligaments

« SL and LT ligaments

— Horse-shoe:

e dorsal, volar and
central part

— Complete vs partial

o Partial: full — partial !
thickness

{ o
E

Radius

Stoller D, 3th edition
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SL Instability

 MRI: (95% acc) coronal and axial
planes, triangular morphology
(90%), dorsal, volar and thin,
central membranous component

« Simple perforation of the central
component has no biomechanical
consequences!!!




SL Instability

* MRI: complete disruption: synovial
fluid communication, non-
visualization

 SL interval diastasis or DISI not
required (intact RSC)



LC 860807

« Wrist hyperextension trauma
e Dorsal wrist pain

e Locking




LC 860807 ed110324
Postoperative SL ligamentoplasty




BY 000421 ed 20100701
SL Ligament Sprain




LT Instabllity

e Rare
— Coincidence with TFC lesions

e Stage I: partial LT lesion (XR normal)

o Stage Il: complete LT rupture (stress views)

o Stage lll: complete rupture LT and extrinsic ligaments
« Stage IV: OA




LT Instability

 MRI: coronal and axial planes,
dorsal, membranous, volar
components

« Simple perforation of the central
component has no biomechanical
consequences!!!




LT Instabllity

* MRI partial-complete disruption,
midcarpal fluid, ulno-lunate
impaction (tears TFC Il 70%),
ganglia not frequent




Ulnocarpal (-lunate) Impaction (Abutment)

Positive ulnar variance not
required

Congenital (neutral or + variance,
Madelung), trauma (Galeazzi,
Essex-Lopresti)

Ulnar wrist pain, swelling and
limitation of motion with painful
click

Eccentric proximal ulnar-sided
lunate sclerosis, cysts,
degenerative TFC lesions (I1)

(dorsal) DRUJ instability may be
present




Grade IIl LTD

Schmitt (2006)



ZM 550310 ed 101011
Radial and ulnar sided TFC tear, LT Tear?
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LT Ligament Evaluation

e ODblique slice orientation
— In plane with the dorsal and volar components

e Question?

— Is 3D TSE FS (SPACE, CUBIC, CUBE) an
alternative to 2D TSE FS?




MS940210 ed 111003 MRA 3T
Early RA with ulnar sided TFC lesion
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MS940210 ed 111003 MRA 3T
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MS940210 ed 111003 MRA 3T
Early RA with ulnar sided TFC lesion
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3.0T Acquisition Parameters

SPACE TSE FS 2D TSE Intermed TE FS
e« AT:10.28 ¢ 3.43

e ST:0.5 ¢ 2

« TR: 1200 e 2500

« TE:58 e 38

e AV:1 o 1

* Pixel spacing: 0.4297 e 0.3125

e Matrix 256-200 « 320-256

e Bandwidth: 391 e 191




SW 580813 ed 110929 Pacemaker
LT Partial Total Thickness Tear: palmar-central




3D TSE Intermed TE FS

* No studies available!
 May increase accuracy of evaluation LT lesions
 May be an alternative to 2D TSE Intermed TE FS




Discussion TFC and Ligament Lesions

« Small (clinical very important) structures of the
wrist are highly significantly superior demonstrated
with 3 T comparedto 1.5 T

e Thinner slices with high signal are necessary to
depict these important small structures of the wrist

e Sequences in 3 orthogonal planes are needed

— Arthography with TSE T1 FS
e and/or

— (3D) TSE Intermed TE (oblique recon)
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e Major Indications
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— Intrinsic Ligaments: SL and LT
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— Ocecult fractures
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MRI of the Wrist

e Major Indications
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Fracture Hamulus Hamatum




Scaphoid Fracture




SL Instability

« MRI: scafoid avulsion fracture

— stronger lunate attachment
(>sharpey’s fibers)




GA 980903
Left Wirst Trauma 102701

10 01 27 11 03 15




GA 980903
Left Wirst Trauma 102701
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MRI of the Wrist

e Major Indications

— TFCC

— Intrinsic Ligaments: SL and LT
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Dorsal wrist pain, AVN lunate?




Dorsal wrist pain, AVN lunate?




Kienbdck’s Disease

Single (?) or repetitive trauma
(ulna minus)

Dorsally located central wrist pain

MRI: (centrally located) low Sl on
both T1 and T2-WI correlates well
with necrosis (late finding) and
lack of vascular perfusion




Kienbdck’s Disease

« Stage | XR — (CT subtle fx),
bonescan +, MRI BME

o Stage Il XR sclerosis, MRI
BME and necrosis (lack of
contrast enhancement)

o Stage lll A collapse, prox
migration C, SL dissociation
(111'B)

e Stage IV radiocarpal DJD




Kienbdck’s Disease

Stage IV radiocarpal DJD




AVN of the Scafoid

Trauma (fracture) or idiopathic
(Preiser’s disease)

MRI: low Sl on both T1 and T2-WI
correlates well with necrosis (late
finding) and lack of vascular
perfusion






