
Carpal Instability

Caroline Yang





Diagnosis of carpal 
instability
ÁRadiographs
ĞPA (neutral, ulnar and radial deviation)

ĞAP (tightly clenched fist)

ĞOblique

ĞLateral

Áassess alignment on radiographs
ĞArticularbones have opposing surfaces 2 mm or less 

apart. 

ĞCheck Gilulaslines- 3 smooth arcs.

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



Diagnosis of carpal 
instability
ÁFluroscopycan be used in transient 

subluxationsin the wrist, especially when 
combined with applied stress

ÁCT arthrography- increasing popularity for 
internal derangement evaluation.  

ĞIntrinsic ligaments (S/L and L/T)

ĞExtrinsic ligament evaluation is difficult



CT arthrography

Á MDCT athrographyhas been 
recently shown  to be an 
excellent technique for the 
assessment of scapholunate 
and lunotriquetral 
interosseousligament tears 
with superior accuracy when 
compared to MRI ɀaccording 
to Moser and Schmid

Á Moser et al. Wrist ligament tears: evaluation of 
MRI and combined MDCT and MR 
arthrography. Am J Roentgenol. 
2007;188(5):1278

Á Schmidet al. Interosseousligament tears of 
the wrist: comparison of multi-detector row CT 
arthrographyand MR imaging.

Radioscaphocapitate(part of palmar arcuateligament)

Dorsal scaphotriquetrallig

Radiotriquetrallig.



MR and MRA

ÁMR and MRA ɀto evaluate intrinsic ligaments 
and TFCC. 

ĞMR arthrographyis useful for extrinsic ligaments as 
well.

ĞVISI and DISI are well seen on sagittalMR images with 
the wrist in neutral position.

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

ĞEvaluate for sequelae of malalignment ɀdegenerative 
arthritis, crowding of the carpal tunnel.



Silly bands

Most important stabilzers of the 
wrist



Most important stabilzers of 
the wrist

Schmitt et al. EurRadiol. (2006 ) 16: 2161-2178.



Many ways to describe instability

M. GarciasɀElias. The Treatment of Wrist Instability. JBJS . Vol79-B, No.4, July 1997



Patterns of Carpal Instability

ÁDissociative (CID)
ĞScapholunate dissociation
ĞLunotriquetral dissociation
ĞScaphoid fractures that are unstable, ununited, or 

malunited
Ğ+ÉÅÎÂÏÃËȭÓdisease

ÁNon-dissociative (CIND)
ĞRadiocarpal
ĞMidcarpal

ÁComplex carpal instability (CIC)
ĞPerilunate dislocations

ÁAdaptive carpal instability (CIA)

Dissociative is more common
than nondissociative



CID - Scapholunate dissociation

ÁA frequent cause of proximal CID. 
ĞClinically: tenderness in the anatomic snuffbox.

ÁScapholunate interosseousligament is the 
strongest and stiffest of the interosseous
ligaments

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

ÁOccurs as an isolated injury or with distal radius 
or scaphoid fractures.

ÁTears are traumaticor degenerative.



CID- Scapholunate dissociation (SLD)

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

Ğdynamic instability (requiring stress) Ą fixed or 
static instability  patterns readily evident on 
radiography.

ÁExtreme example: 

ĞRotatorysubluxation of the scaphoid.



Normal Carpal Kinematics
Á At the carpus, OPPOSING 

dynamic torques are always 
acting:

Á ɀUnder axial load or radial 
deviation:
Ğ scaphoidĄflexes
Ğ triquetrumĄ extends

Á ɀWith ulnar deviation:
Ğ scaphoid Ąextends
Ğ triquetrumĄflexes

Á Lunate is the intercalated 
segment between these 
opposing forces of the scaphoid 
and triquetrum

Á It is highly unstable due to minor 
ligamentousinsertions only

Dorsal intercalated segmental instability



Normal Carpal Kinematics

ÁWhen the dynamic 
balance is interrupted, 
the lunate will tend to:
Ğ flex with the loss of 

ulnar support from the 
triquetrum via the LTL  
(VISI)

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

ÁForces are balanced 
by a ligamentousring.

Dorsal intercalated segmental instability



DISI Pattern

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

ÅScaphoid: Volar flexion , 
ulnar deviation, and 
pronation

ÅLunate and triquetrum: 
Extension, supination, and 
radial deviation



Normal      DISI       VISI

MR imaging of the major carpal stabilizing ligaments: normal anatomy 
and clinical examples..Radiographics. 1995 May;15(3):575-87



Things to remember:

ÁDorsal tilting of the lunate Ą round distal 
contour of the lunate

ÁVolar tilting Ą angular distal margin

ÁPalmar tilting of the scaphoid on the PA view

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

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



EXAMPLES



Degenerative Scapholunate Tear 
with OA



Degenerative Scapholunate Tear 
with OA

ÁArthrosisat the lunate ɀcapitatespace 
occurs in combination with scapholunate 
separation and narrowing of the 
radioscaphoidspace.

ÁDisruption of the scapholunate ligament by 
trauma or crystal deposition



SLD

Schmitt et al. EurRadiol. (2006 ) 16: 2161-2178.



ÁHx: 35 y/o male with wrist injury 1 week 
ago.

SLD
Hx: 35 y/o male with wrist injury 1 week ago.
Å Widening of the Scapholunate distance
Å Disruption of the SL ligament at scaphoid 

attachment
Å Foreshortened appearance of the scaphoid



ÅPartial disruption of radioscaphoidportion of RCL at 
scaphoid attachment site
ÅFlexion of distal pole of the scaphoid 
ÅDorsal subluxation of the proximal pole with respect to 
radius
ÅDorsal tilt of the lunate



Rotary Subluxation of the Scaphoid

ÁMechanism:stress loading of extended 

carpus, usually in ulnar deviation

ÁAssociated injuries:radiocapitate

ligaments, radiotriquetral ligaments, dorsal 
radiocarpal ligaments, DISI deformity, radial 
styloid fx and non-displaced scaphoid fx.

ÁWhy does it rotate? 
Ğ Scaphoid inherently tends to palmar flex because of its 

oblique position and the loading applied thru 
scaphotrapeziumjoint. 

Ğ Lack of ligament restraint (primary by SL, secondary by 
RSCL and the FCR tendon) will allow it to rotate around 
radioscaphocaptitate ligament leading to dorsal rotary 
subluxation of the proximal pole .

Figure: Schmitt et al. EurRadiol. (2006 ) 16: 2161-2178.



Rotary Subluxation of the 
Scaphoid and DISI



SLAC wrist

Á SLAC(scapholunate advanced 
collapse) - a specific pattern of 
osteoarthritis and subluxation

Á results from untreated chronic 
scapholunate dissociation or 
from chronic scaphoid non-
union (SNAC).

Á The degenerative changes 
occur in areas of abnormal 
loading:
Á radial-scaphoid joint,

Á lunatocapitatejoint (as capitate
subluxesdorsally on lunate.)



SLAC WRIST

ÁCharacterized by 
Narrowing of both the 
radioscaphoid and 
capitolunate spaces

ÁCommon pattern of 
degenerative joint 
disease of the wrist

ÁSeen with CPPD 

ÁPost Traumatic



SLAC causes

ÁNon traumatic.

ĞCPPD: compromises 
intrinsic/extrinsic lig.

ÁTraumatic

ĞRotatorysubluxation of 
scaphoid

ĞScaphoid fx w/ 
delayed/non-union

ĞIA ÆØȭÓviolating the 
radioscaphoidor 
lunoatocapitatejoint

Ğ+ÉÅÎÂÏÃËȭÓdisease

ĞMidcarpal instability



examples



Scapholunate dissociation with 
SLAC wrist



Scapholunate dissociation 
with SLAC wrist



Scapholunate dissociation 
with SLAC wrist



SLAC wrist Ƶanother example



SLAC stages

Á Stage 1: Arthrosislimited to radial 
styloid-scaphoidarticulation

Á Stage 2 : Arthrosisof entire 
radioscaphoidarticulation

Á Stage 3 : Capitolunatearthrosis

Á Additionally: destruction of 
scaphocapitatearticulation with 
proximal migration of capitateon 
radius



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

mass











High Grade PT of 2 nd digit extensor Tendon



Treatment

ÁSLAC 1: Radiostyloidectomy.
Á (may impair RC and part of RL lig- can re-attach to radius w/ 

anchor).

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

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



Patterns of Carpal Instability

ÁDissociative (CID)
ĞScapholunate dissociation (SLD)
ĞLunotriquetral dissociation (LTD)
ĞScaphoid fractures that are unstable, ununited, or 

malunited
Ğ+ÉÅÎÂÏÃËȭÓdisease

ÁNon-dissociative (CIND)
ĞRadiocarpal
ĞMidcarpal

ÁComplex carpal instability (CIC)
ĞPerilunate dislocations

ÁAdaptive carpal instability (CIA)



CID: Lunotriquetral Dissociation 
(LTD)

Á Progressive destruction of the LTL 

ÁMostly described in the context as a later stage of 
perilunate instability 
Ğ In this progression of  instability, the disruption progresses from 

scapholunateĄ lunocapitateĄ lunotriquetral. 

Á 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.

Á Ulnocarpalimpaction is another cause

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



CID- LT dissociation

Lunate is not trapezoid, but moon shaped-VISI.
The lunotriquetral joint has nonparallel articulating surfaces

The capitatolunateangle is over 30  degrees.



Normal      DISI       VISI

MR imaging of the major carpal stabilizing ligaments: normal anatomy 
and clinical examples..Radiographics. 1995 May;15(3):575-87





16 y/o with wrist injury, triquetral fx with VISI
Triquetral fractures may be associated with
transcaphoidperilunate dislocationsof the wrist 







Normal      DISI       VISI

MR imaging of the major carpal stabilizing ligaments: normal anatomy 
and clinical examples..Radiographics. 1995 May;15(3):575-87



Patterns of Carpal Instability

ÁDissociative (CID)
ĞScapholunate dissociation
ĞLunotriquetral dissociation
ĞScaphoid fractures that are unstable, ununited, or 

malunited
Ğ+ÉÅÎÂÏÃËȭÓdisease

ÁNon-dissociative (CIND)
ĞRadiocarpal
ĞMidcarpal

ÁComplex carpal instability (CIC)
ĞPerilunate dislocations

ÁAdaptive carpal instability (CIA)



CID: Scaphoid Fracture

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

Radiographics. 1995 May;15(3):575-87.



CID: Scaphoid Fracture

ÁWith an intact SLIL,  
the proximal 
scaphoid fragment 
may rotate dorsally 
(extend) and the 
distal sccaphoid
fragment may flex

Radiographics. 1995 May;15(3):575-87.



Humpback deformity

Over time, an unstable fracture nonunion or malunionmay 
appear, with a humpback deformity



CID: Scaphoid Fracture - 28M with diffuse pain 
after fall one month ago

28M with diffuse pain after fall one month ago



Scaphoid Fracture:Clinical
Presentation
ÁMechanism of Injury

ĞHyperextension of the wrist

ĞCompressive force (FOOSH)

ÁSnuff-box pain, LROM, Weak grip

ÁAge 15 to 40



Scaphoid Fracture: Clinical 
Presentation
Á65% of carpal fractures

Á5-12% of scaphoid fractures are associated 
with other fractures

ÁWaist fx : 70%    

ÁProximal pole fx : 20%



Scaphoid Fracture:Imaging
Evaluation
ÁRadiographs

ĞPA, lateral, external oblique, and scaphoid views

ÁCT

ÁMR

ĞGadomay help evaluate proximal pole blood 
supply

ÁBone scintigraphy



Complications

Á Nonunion
Ğ Occurs in 50% of unstable fractures  after 

nonsurgical /inadequate treatment
Ğ If delay in treatment of > 4wks
Ğ Long-standing scaphoid non-union leads to 

carpal collapse, known as scaphoid 
nonunion advanced collapse (SNAC) wrist

Á Malunion

Á Osteonecrosis
Ğ More common in proximal pole

Á Arthritis



Treatment of scaphoid fx

ÁStable fractures (nondisplaced)

ĞThumb-spica cast

Ğ95% healing rate

ÁUnstable fractures

ĞSurgical treatment



CID: Scaphoid nonunion

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



Cystic change in distal pole



Scapholunate intact



Humpback deformity



Humpback deformity - volar tilting distal 
pole of scaphoid



Dorsal tilting of proximal portion scaphoid


