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Diagnosis of carpal
Instability
A Radiographs
PA (neutral, ulnar and radial deviation)
AP (tightly clenched fist)

Oblique
Lateral

A assess alignment on radiographs

Articularbones have opposing surfaces 2 mm or less
apart.

CheckGilulasliness 3 smooth arcs.

Disruption in the continuity suggests abnormality at
site of broken arc.



Diagnosis of carpal
Instability
A Fluroscopycan be used in transient

subluxationgn the wrist, especially when
combined with applied stress

A CTarthrography- increasing popularity for
Internal derangement evaluation.

Intrinsic ligaments (S/L and L/T)
Extrinsic ligament evaluation is difficult



CT arthrography

A MDCTathrographyhas been
recently shown to be an
excellent technique for the
assessment of scapholunate
and lunotriquetral
Interosseoudigament tears
with superior accuracy when
compared to MRt according
to Moser andschmid

A Moser et al. Wrist ligament tears: evaluation of
MRI and combined MDCT and MR

. . arthrography. Am JRoentgenol
Radiotriquetrallig.  5007.188(5)1278

A Schmidet al.Interosseoudigament tears of
the wrist: comparison of muhkdetector row CT
arthrographyand MR imaging.

Radioscaphocapiatepart of palmararcuateligament)



MR and MRA

A MR and MR/ to evaluate intrinsic ligaments
and TFCC.

MRarthrographyis useful for extrinsic ligaments as
well.

VISI and DISI are well seensagittal MR images with
the wrist in neutral position.

Must be sure wrist is not in ulnar deviation when
evaluating for DISI since this position can produce
some dorsal tilt of the lunate.

Evaluate for sequelae of malalignmentiegenerative
arthritis, crowding of the carpal tunnel.



Most important  stabilzers  of the

Wrist
Silly bands




Most important  stabilzers  of
the wrist

Table 1 Synoptic anatomy of the most important ligaments of the wrist. The ligaments are listed with respect of their positions and courses
within the wrist. Additonally, the main function 1s listed in the right column (PCR proximal carpal row)

Position Ligament Abbrev. Function

Interosseous Scapholunate ligament SLL PCR stabilizer
Lunotriquetral ligament LTL PCR stabilizer
Radioscaphoid ligament RSL Volar scaphoid stabilizer
Radioscapholunate ligament (Testut) RSLL MNeurovascular bundle
Radiolunate ligament (short RL ligament) RLL Volar lunate stabilizer
Volar proximal V. Volar radiolunotriquetral ligament vRLTL Radiocarpal stabilizer (“slingshot™)
(long RL ligament)
Ulnotriquetral ligament UTL Ulnocarpal stabilizer
Ulnolunate ligament ULL Ulnocarpal stabilizer
Volar distal V Radioscaphocapitate ligament RSCL  Radiocarpal and scaphoid stabilizer (“slingshot

", “supporter™)
Scaphocapitate ligament SCL Midcarpal stabilizer
Triquetrocapitatoscaphoid (arcuate) lig. TCSL  Midcarpal stabilizer
Scaphotrapeziotrapezoidal ligament STTL Scapholunate stabilizer
Dorsal V Dorsal radiolunotriquetral ligament dRLTL Radiocarpal stabilizer (“slingshot™)
Dorsal intercarpal ligament dICL Midcarpal stabilizer

Schmitt et al.EurRadiol (2006 ) 16: 2162178.




Many ways to describe instability

THE TREATMENT OF WRIST INSTABILITY

Table 1. Analysis of carpal instability, modified from Larsen et al”

683

Chronicity Constancy Aetiology Location Direction Pattern
Acute < 1 week Static irreducible Congenital Radiocarpal VISI rotation Dissociative carpal instability
(maximum (CID)
primary healing
potential)
Subacute 1 to 6 Static reducible Traumatic Proximal intercarpal  DISI rotation Non-dissociative carpal
weeks (some instability (CIND)
healing potential)
Chronic > 6 Dynamic Inflammiatory Midcarpal Ulnar translation Complex carpal instability
weeks (little (CIC)
primary healing Arthritic Radial translation
potential)
Palmar translation
Predynamic Neoplastic Distal intercarpal Dorsal translation Adaptive carpal instability
(CIA)
latrogenic Carpometacarpal Proximal translation
Miscellaneous Specific bones Distal translation

M. GarciagElias. The Treatment of Wrist Instability. JBI®I.79-B, No.4, July 1997




Patterns of Carpal Instability

A Dissociative (CID)
Scapholunate dissociation
Lunotriquetral dissociation
Scaphoid fractures that are unstablanunited, or

malunited
+ EAT Adisdaked O

A Non-dissociative (CIND) Dissociative is more common
Radiocarpa| than nondissociative
Midcarpal

A Complex carpal instability (CIC)
Perilunate dislocations

A Adaptive carpal instability (CIA)



CID - Scapholunate dissociation

A A frequent cause of proximal CID.
Clinically: tenderness in the anatomic snuffbox.

A Scapholunaténterosseoudigament is the
strongest and stiffest of thenterosseous
ligaments

A Rupture site most often at scaphoid attachment
sites because fibers less dense.

A Occurs as an isolated injury or with distal radius
or scaphoid fractures.

A Tears ardraumatic or degenerative.




CID- Scapholunate dissociation (SLD)

A **A spectrumof rotational abnormalities
that is dependent on the severity of the injury
and the nature and location of the resulting
ligamentousabnormalities.

dynamic instability (requiring stres#) fixed or
static instability patterns readily evident on
radiography.

A Extreme example:
Rotatorysubluxation of the scaphoid.




Normal Carpal Kinematics

A At the carpus OPPOSING
dynamic torques are always
acting:

A zUnder axial load or radial
deviation:
scaphoid? flexes
triqguetrum A extends

A zWith ulnar deviation:
scaphoidA extends
triqguetrum A flexes

A Lunate is the intercalated
segment between these
opposing forces of the scaphoid
andtriquetrum

A Itis highly unstable due to minor
ligamentousinsertions only

Dorsal intercalated segmental instability



Normal Carpal Kinematics

A When the dynamic
balance is interrupted,
the lunate will tend to: §

flex with the loss of
ulnar support from the

triguetrum via the LTL
(VISI)

extend if there is loss
of radial stability via
the SLL (DISI)

A Forces are balanced
by aligamentousring.

Dorsal intercalated segmental instability



DISI Pattern

With complete disruption of
the SL, astatic carpal
collapse may develop.

AScaphoid Volar flexion |
ulnar deviation, and
pronation

A_unate andriguetrum:
Extensionsupination and
radial deviation




Normal DISI VISI

MR imaging of the major carpal stabilizing ligaments: normal anatomy
and clinical exampleRadiographics1995 May;15(3):587



Things to remember:

A Dorsal tilting of the lunatey round distal
contour of the lunate

A Volar tiltingA angular distal margin

A Palmar tilting of the scaphoid on the PA view

a ring produced by the cortex of the distal pole of
the scaphoid

Note: false + ring sign may be seen with wrist
deviation in the coronal plane.



EXAMPLES




Degenerative Scapholunate Tear
with OA




Degenerative Scapholunate Tear
with OA

A Arthrosisat the lunatez capitate space
occurs in combination with scapholunate
separation and narrowing of the
radioscaphoidspace.

A Disruption of the scapholunate ligament by
trauma or crystal deposition



SLD

Schmitt et al.EurRadiol (2006 ) 16: 2162178.



SLD
Hx 35 y/o male with wrist injury 1 week ago.

A Wideningof the Scapholunate c

IStance

A Disruption of the SL ligament acaphoid

attachment

A Foreshortened appearance of tiseaphoid



Aartial disruption ofadioscaphoidoortion of RCL at
scaphoid attachment site

Alexion of distal pole of the scaphoid

Morsal subluxation of the proximal pole with respect tc
radius



Rotary Subluxation of the Scaphoid

A Mechanism: stress loading of extended
carpus usually in ulnar deviation

A Associated injuries:radiocapitate
ligaments, radiotriquetral ligaments, dorsal
radiocarpal ligaments, DISI deformity, radial
styloid fx and non-displaced scaphoidx.

A Why does it rotate?

Scaphoidinherently tends to palmar flex because of its R EaE RN RIER b LY
scaphoid. Under axia a longitudinal force vector

oblique position and the loading applied thru This obliquely orie

scaphotrapeziumjoint. e TG 'DQ’:

Lackof ligament restraint (primary by SL, secondary by |

RSCL and the FCR tendon) sted b
Iigament Ieading to dorsal rOtary tendon. The RSCL is acting as the “volar support band” of the

subluxation of the proximal pole. scaphoid

Figure: Schmitt et alEurRadiol (2006 ) 16: 2162178.



Rotary Subluxation of the
Scanhoid and DISI
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SLAC wrist

A SLAC(scapholunate advancec
collapse) aspecific pattern of
osteoarthritis andsubluxation

A resultsfrom untreated chronic
scapholunate dissociation or
from chronic scaphoid non
union (SNAC).

A The degenerative changes
occur in areas of abnormal
loading:

A radiakscaphoidoint,

A lunatocapitatejoint (ascapitate
subluxegdorsally on lunate




SLAC WRIST

A Characterized by
Narrowing of both the
radioscaphoid and
capitolunate spaces

A Common pattern of
degenerative joint
disease of the wrist

A Seen with CPPD
A Post Traumatic




SLAC causes

A Traumatic A Non traumatic.
Rotatorysubluxation of CPPD: compromises
scaphoid Intrinsic/extrinsic lig.
Scaphoidfx w/
delayed/norunion
|A EQv@l&ting the

radioscaphoidor
lunoatocapitatejoint

+ E A1 Adiséakeb O
Midcarpal instability



examples




Scapholunate dissociation with
SLAC wrist




Scapholunate dissociation
with SLAC wrist




Scapholunate dissociation
with SLAC wrist




Z another example

t

IS

SLAC wr




SLAC stages

Stage 1Arthrosislimited to radial
styloid-scaphoidarticulation

Stage 2 Arthrosisof entire
radioscaphoidarticulation

Stage 3 Capitolunatearthrosis

Additionally: destruction of
scaphocapitatearticulation with
proximal migration ofcapitateon
radius



SLAC wristin 78 y.0 with 3
months dorsal wrist pain r/o




6. Ratio: 8.0

5. Ratio: 8.0




7. Ratio: 8.0 9. Ratio: 8.0




12.Ratio: 8.0 11. Ratio: 8.0




11.Ratio: 8.0 12. Ratio: 8.0




High Grade PTof 2 " digit extensor Tendon

12.Ratio: 8.0 11. Ratio: 8.0




Treatment

A SLAC 1: Radiostyloidectomy.

(may impair RC and part of RL-lcan reattach to radius w/
anchor).

A SLAC 2: Proximal row carpectomy if cartilage of
head of capitate preserved.

A SLAC 3: Scaphoidectomy + reconstruction
around normal RL jnt + stabilisation w/ Itd
arthrodesis ( CL arthrodesis or 4 corner).



Patterns of Carpal Instability

A Dissociative (CID)
Scapholunate dissociation (SLD)
Lunotriquetral dissociation (LTD)

Scaphoid fractures that are unstablenunited, or
malunited

+ EAT Adisdageb O

A Non-dissociative (CIND)
Radiocarpal
Midcarpal

A Complex carpal instability (CIC)
Perilunate dislocations

A Adaptive carpal instability (CIA)



CID: Lunotriguetral Dissociation
(LTD)

A
A

Progressive destruction of the LTL

Mostly described In the context as a later stage of
perilunate instability

In this progression of instability, the disruption progresses from
scapholunaté, lunocapitate” lunotriquetral.

Alternatively, isolated lunotriquetral abnormalities may
relate to reverse perilunate injury that begins on the
triquetral side of the lunate and proceeds in the radial
direction.

Ulnocarpalimpaction is another cause

a fixed VISI (volar intercalated segmental instability)
deformity may occur (but may require failure of other
ligaments (ex. Dorsakdiolunotriquetralligament as well)



CID- LT dissociation

] ] Thecapitatolunateangle is over 30 degree
Lunate is not trapezoid, but moon shapediSlI. P 9 9

The lunotriquetral joint has nonparallel articulating surfaces



Normal DISI VISI

MR imaging of the major carpal stabilizing ligaments: normal anatomy
and clinical exampleRadiographics1995 May;15(3):587






16 y/o with wrist injury, triquetraix with VISI
Triquetral fracturesmay be associated with
transcaphoid perilunate dislocationsof the wrist










Normal DISI VISI

MR imaging of the major carpal stabilizing ligaments: normal anatomy
and clinical exampleRadiographics1995 May;15(3):587



Patterns of Carpal Instability

A Dissociative (CID)
Scapholunate dissociation
Lunotriquetral dissociation

Scaphoid fractures that are unstablenunited, or
malunited

+ EAT Adisdageb O

A Non-dissociative (CIND)
Radiocarpal
Midcarpal

A Complex carpal instability (CIC)
Perilunate dislocations

A Adaptive carpal instability (CIA)



CID: Scaphoid Fracture

A When 2 (or more)
unstable
fragementsresult,
the distal fragment
rotates with the
distal carpal row
and the proximal
fragment(s) with
the proximal carpal
row

Radiographics1995 May;15(3):5%6.



CID: Scaphoid Fracture

A With an intact SLIL,
the proximal
scaphoid fragment
may rotate dorsally
(extend) and the
distalsccaphoid
fragment may flex

Radiographics1995 May;15(3):5%6.



Humpback deformity

Over time, an unstable fracture nonunion malunionmay 9_)
appear, with a humpback deformity >




CID: Scaphoid Fracture - 28M with diffuse pain
after fall one month ago
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t;gall one month ac

28M with diffuse pain af



Scaphoid Fracture:Clinical

Presentation

A Mechanism of Injury
Hyperextension of the wrist
Compressive force (FOOS$H

A Snuff-boxpain, LROM, Wealrip
A Age 15 to 40



Scaphoid Fracture: Clinical

Presentation
A 65% of carpal fractures

A 5-12% of scaphoid fractures are associated
with otherfractures

A Waistfx : 70%
A Proximalpolefx : 20%%



Scaphoid Fracture:lmaging

Evaluation

A Radiographs

PA, lateral, external oblique, and scaphoid views

ACT

A MR
Gadomay help evaluate proximal pole blood
supply

A Bonescintigraphy




Complications

A Nonunion

Occurs in 5% of unstablefractures after
nonsurgicalinadequate treatment

If delayin treatment of > 4wks

Long-standing scaphoid neumion leads to
carpal collapse, known as scaphoid
nonunion advanced collapse (SNAC) wrist

regeninnd adver vy
el arny

thewl sdvrewpsd ."o"

A Malunion

A Osteonecrosis
More common in proximal polg.e

cazvaMd
arkey

A Arthritis
A

inndid abhny



Treatment of scaphoid fx

A Stable fractures (nondisplaced)
Thumb-spica cast
95% healing rate

A Unstable fractures
Surgical treatment



CID: Scaphoid nonunion

9 0of 15. Ratio: 6.0. Zoom: 98% 8 0f15. Zoom: 98%

35 year old male with direct trauma with a board 3 weeks ago.



Cystic change Iin distal pole

7 of 15, Ratio: 6.0. Zoom: 98% 10 0f 15. Ratio: 6.0. Zoom: 98%




Scapholunate intact

9of15. Ratio: 6.0. Zoom: 98% 8of15 Zoom: 98%




Humpback deformity

7 of 15, Ratio: 6.0. Zoom: 98% 4 0f 19. Ratio: 6.0. Zoom: 98%




Humpback deformity - volar tilting distal
pole of scaphoid

50f19. Ratio: 6.0. Zoom: 98% 6 0f 19. Ratio: 6.0. Zoom: 98%




Dorsal tilting of proximal portion scaphoid



