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With its exquisite spatial resolution, multidetector computed to-
mographic (CT) arthrography of the wrist is a valuable tool for the 
diagnosis and evaluation of a wide spectrum of articular disorders. 
Traumatic tears of the interosseous ligaments can be classified as  
complete or incomplete and as partial- or full-thickness tears at  
multidetector CT arthrography and can also be differentiated from 
asymptomatic degenerative lesions. In addition, tears of the triangular 
fibrocartilage complex can be differentiated according to their loca-
tion. A tailored contrast material injection technique and multiplanar 
reformation are recommended for optimal assessment of these struc-
tures. Multidetector CT arthrography is also remarkably effective in 
demonstrating cartilage and bone abnormalities, many of which can-
not be depicted with other imaging techniques. The chief limitation 
of multidetector CT arthrography lies in the evaluation of soft-tissue 
abnormalities, which may benefit from the addition of other imaging 
techniques such as ultrasonography or magnetic resonance imaging. 
A basic knowledge of the relevant anatomy, pathophysiologic features, 
and imaging technique is mandatory for obtaining high-yield diagnos-
tic information concerning the wrist joint.
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Introduction
Multidetector computed tomographic (CT) 
arthrography of the wrist joint is a recently de-
veloped technique that has not received much 
attention in the literature (1,2). It largely derives 
from conventional arthrography but benefits 
from the advances of new-generation multide-
tector CT. Submillimeter isotropic imaging is 
particularly useful in demonstrating tiny normal 
structures of the wrist and the disorders that 
affect them. Thus, multidetector CT arthrogra-
phy represents a viable alternative to magnetic 
resonance (MR) imaging and MR arthrography, 
the principal imaging modalities performed for 
such indications (3,4).

In this article, we review the normal anatomy 
of the wrist joint and the pathophysiologic bases 
of wrist ligament tears. In addition, we describe 
injection and imaging technique. We also discuss 
and illustrate the normal multidetector CT ar-
thrographic findings in the wrist, as well as the 
imaging features of various ligament tears and 
of abnormalities of the cartilage, bone, and soft 
tissue.

Normal Anat- 
omy of the Wrist Joint

The wrist joint is considered to be the most com-
plex articulation in the human body. However, its 
anatomy can be simplified into three major com-
partments: the distal radioulnar joint (DRUJ), 
the radiocarpal joint, and the midcarpal joint. 
The radiocarpal joint involves the distal radius 
and the proximal carpal row; the midcarpal joint 
involves the proximal and distal carpal rows. 
Their combined motion is synergistic and com-
parable to that of a spheroidal joint, allowing 
flexion (volar flexion), extension (dorsal flexion), 
and radial and ulnar deviations of the wrist. 
Along with its proximal counterpart, the DRUJ 
is responsible for pronation and supination of the 
forearm. With the exception of the first car-
pometacarpal joint, other joint spaces have less 
functional importance, since the common carpo-
metacarpal joint solidly attaches the distal carpal 
row to the second through the fifth metacarpal 
bases (5).

Nevertheless, this simplified conception of the 
wrist anatomy underlines the importance of the 
proximal carpal row for wrist mobility. Because of 
its location between the distal radius and the dis-
tal carpal row, it acts as an intercalated segment 
(5). The adjacent bones of the proximal carpal 
row are linked by the interosseous scapholunate 

and lunotriquetral ligaments. These ligaments are 
horseshoe shaped with three functionally distinct 
portions: volar, proximal, and dorsal (Fig 1). 
By merging anteriorly and posteriorly with the 
articular capsule, the ligaments seal off the radio-
carpal and midcarpal compartments (6).

The triangular fibrocartilage complex (TFCC) 
is another key anatomic structure. The TFCC 
is located on the ulnar side of the wrist and in-
cludes the extensor carpi ulnaris tendon sheath, 
the dorsal radioulnar ligament, the triangular 
fibrocartilage proper, the volar radioulnar liga-
ment, the ulnocarpal ligaments (ulnolunate and 
ulnotriquetral), the ulnar collateral ligament, and 
the meniscus homologue. These structures are 
devoted to the stabilization of the DRUJ and the 
ulnar aspect of the wrist, as well as the transmis-
sion of the load through the ulnar side of the 
wrist (7). The triangular fibrocartilage seals off 
the DRUJ from the radiocarpal joint. The thick-
ness of its central portion, interposed between the 
ulnar head and the medial aspect of the lunate 
bone, is only a few millimeters and is inversely 
proportional to the ulnar variance (8).

The wrist joint is limited by a fibrous capsule 
reinforced by strong fascicles known as capsular 
ligaments. These structures are important second-
ary stabilizers of the wrist joint. On the volar side 
of the wrist, it is usually possible to differentiate 

Figure 1. Drawings illustrate how the sca-
pholunate and lunotriquetral ligaments (yellow) 
are essential in linking the bones of the proximal 
carpal row (L = lunate bone, S = scaphoid bone, 
T = triquetral bone) (top), and how each horse-
shoe-shaped ligament consists of three func-
tionally distinct portions: volar, proximal, and 
dorsal (sagittal view, bottom). The membranous 
proximal portion has very limited biomechanical 
value.

Teaching
Point

Teaching PointThe wrist joint is considered to be the most complex articulation in the human body. However, its anatomy can be simplified into three major compartments: the distal radioulnar joint (DRUJ), the radiocarpal joint, and the midcarpal joint. The radiocarpal joint involves the distal radius and the proximal carpal row; the midcarpal joint involves the proximal and distal carpal rows. Their combined motion is synergistic and comparable to that of a spheroidal joint, allowing flexion (volar flexion), extension (dorsal flexion), and radial and ulnar deviations of the wrist. Along with its proximal counterpart, the DRUJ is responsible for pronation and supination of the forearm.
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between the “proximal V,” which consists of the 
long radiolunate and ulnolunate ligaments, and 
the “distal V,” which consists of the radiosca-
phocapitate, ulnotriquetral, and triquetrocapitate 
ligaments (9). A “lateral V” formed by the radio-
carpal and intercarpal ligaments is seen on the 
dorsal side of the wrist (10). Alternative nomen-
clature for these ligaments as well as descriptions 
of numerous additional fascicles can be found in 
the literature, but the aforementioned ligaments 
are the most important with which to be familiar.

Pathophysiologic Bases  
of  Wrist Ligament Tears

Because of its intercalated situation and wide 
range of motion, the proximal carpal row is 
largely exposed to acute or repetitive trauma. The 
most common mechanism of acute trauma is a 
fall on an outstretched hand, causing hyperexten-
sion and intercarpal supination. The resulting 
pattern of lesions is known as perilunate insta-
bility, which can be classic (starting from the 
scapholunate joint) or reverse (beginning in the 
lunotriquetral joint), depending on whether the 
impact is thenar (abducted arm) or hypothenar 
(adducted arm). Associated tears of the sca-
pholunate ligament, lunotriquetral ligament, and 
capsular ligaments may be seen (11).

Precise delineation of the extent of a tear is fea-
sible with modern imaging techniques, and most 
authors now differentiate between complete (all 
three portions disrupted) and incomplete (one or 
two portions disrupted, also referred to as “par-
tial” by some authors) interosseous ligament tears 
(1,12,13). This distinction is clinically relevant, 
since most patients who present with incomplete 
tears have no wrist instability and can be treated 
conservatively (14,15). Experimental studies have 
demonstrated that disruption of both interosseous 
and capsular ligaments is needed to cause wrist in-
stability (16,17). However, not all incomplete tears 
are equally negligible. The dorsal portion of the 
scapholunate ligament and the volar portion of the 
lunotriquetral ligament are essential for wrist sta-
bility, whereas the membranous proximal portions 
have virtually no mechanical importance (6,18). 
Further classification of ligament tears helps dif-
ferentiate full-thickness (usually communicating) 
tears from partial-thickness (noncommunicat-
ing) tears (Fig 2). The pathologic significance of 
partial-thickness tears for interosseous ligaments 
is discussed in the literature, but the significance 
of such tears is widely considered to be greater for 
the TFCC (19,20).

Ligament disruptions are not always trau-
matic, and the prevalence of degenerative tears 
increases with age. Degenerative tears principally 
involving the proximal portions of the scapholu-
nate and lunotriquetral ligaments and the central 
portion of the triangular fibrocartilage reflect the 
normal senescence of fibrocartilages. These tears 
are present in nearly one-half of the population 
over 50 years of age (21,22), are usually asymp-
tomatic, and should be differentiated from trau-
matic tears. On the other hand, tears involving 
the dorsal portion of the scapholunate ligament 
or the ulnar insertion of the TFCC regularly 
cause symptoms (20,23).

Injection Technique: Choice of 
Puncture Site and Contrast Medium
At conventional arthrography of the wrist, liga-
ment tears classically manifest as abnormal 
communication between adjacent compart-
ments. Various imaging strategies have been 
proposed. Radiocarpal enhancement alone was 
considered insufficient due to the risk of false-
negative results. However, true unidirectional 
communications are actually uncommon and 
are most frequently related to technical factors 
(24). Enhancement of the midcarpal compart-
ment or DRUJ reportedly has a higher sensitivity 
for demonstrating interosseous ligament tears 
and TFCC tears, respectively (25,26). Therefore, 
triple-compartment arthrography was considered 

the most sensitive technique for demonstrating 

Figure 2. Drawings illustrate the classification of 
interosseous ligament tears (red). These tears are clas-
sified as complete when all three portions of a ligament 
(yellow) are disrupted (upper left) and as incomplete 
when only one or two portions are disrupted (upper 
right). Ligament tears are further classified as full-
thickness or partial-thickness tears (bottom). L = lunate 
bone, S = scaphoid bone, T = triquetral bone.

Teaching
Point

Teaching PointPrecise delineation of the extent of a tear is feasible with modern imaging techniques, and most authors now differentiate between complete (all three portions disrupted) and incomplete (one or two portions disrupted, also referred to as "partial" by some authors) interosseous ligament tears (1,12,13). This distinction is clinically relevant, since most patients who present with incomplete tears have no wrist instability and can be treated conservatively (14,15). Experimental studies have demonstrated that disruption of both interosseous and capsular ligaments is needed to cause wrist instability (16,17). However, not all incomplete tears are equally negligible. The dorsal portion of the scapholunate ligament and the volar portion of the lunotriquetral ligament are essential for wrist stability, whereas the membranous proximal portions have virtually no mechanical importance (6,18). Further classification of ligament tears helps differentiate full-thickness (usually communicating) tears from partial-thickness (noncommunicating) tears (Fig 2). The pathologic significance of partial-thickness tears for interosseous ligaments is discussed in the literature, but the significance of such tears is widely considered to be greater for the TFCC (19,20).
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of iodine per milliliter to avoid beam-hardening 
artifacts with multidetector CT. The patient is im-
mediately directed to the multidetector CT suite 
to avoid excessive dilution of contrast medium.

Imaging Technique: Optimiza- 
tion of Multidetector CT Acquisi-

tion and Reconstruction Parameters
The patient is scanned in the “superman” position 
so that the wrist is in the middle of the gantry. The 
upper arm should be fully extended to counteract 
radial or ulnar deviation of the wrist. Excessive 
dorsal flexion of the wrist should also be avoided.

Technical parameters are set to achieve the 
highest spatial resolution. The thinnest possible 
beam collimation (0.5 mm) is used in conjunc-
tion with a shallow pitch. In our experience with 
matrix array multidetector CT, adequate image 
quality is achieved with use of all detector rows 
(ie, 64 × 0.5-mm collimation), thereby reduc-
ing scanning time and limiting motion artifacts. 
Reconstruction makes use of a high-frequency 

abnormal communications, although lacking 
specificity for discriminating between traumatic 
and degenerative tears (27,28).

Multidetector CT arthrography currently allows 
the direct visualization of ligament tears. Even 
partial-thickness tears can be recognized when 
both adjacent compartments are enhanced. The 
classic abnormal communication has actually 
lost its semeiologic importance, since ligament 
tears are directly visualized. Our examination 
protocol typically includes initial enhancement 
of the midcarpal compartment and, if a TFCC 
tear is suspected, enhancement of the DRUJ. 
The radiocarpal compartment is punctured only 
if spontaneous enhancement through a tear does 
not occur (1,28).

The dorsal aspect of the wrist is prepared ster-
ilely and positioned horizontally under vertical flu-
oroscopic guidance. Local anesthetic is not used. 
Puncture is made with a 24-gauge needle and is 
greatly facilitated by targeting articular recesses 
rather than joint spaces (Fig 3). On average, a total 
of 5 mL of iodinated contrast medium is injected. 
The concentration should be lower than 300 mg 

Figure 3. Drawing illustrates puncture sites 
(+) on the dorsal aspect of the wrist joint. The 
midcarpal compartment is punctured first, either 
between the scaphoid, trapezoid, and capitate 
bones or between the lunate, triquetral, capitate, 
and hamate bones. The DRUJ is punctured on 
the distal and radial aspect of the ulnar head 
whenever a TFCC tear is suspected. The radio-
carpal compartment is punctured on the waist of 
the radius if it has not already enhanced through 
a tear.

Figure 4. (a) Coronal multidetector CT arthrogram 
clearly shows the proximal portions of the interosseous 
scapholunate and lunotriquetral ligaments (outlined in 
red), with their cartilaginous insertion and meniscoid 
shape. (b) Transverse multidetector CT arthrogram 
shows the dorsal (outlined in blue) and volar (outlined 
in green) portions of the ligaments, with their bone in-
sertion and flat shape.

Teaching
Point

Teaching PointMultidetector CT arthrography currently allows the direct visualization of ligament tears. Even partial-thickness tears can be recognized when both adjacent compartments are enhanced. The classic abnormal communication has actually lost its semeiologic importance, since ligament tears are directly visualized. Our examination protocol typically includes initial enhancement of the midcarpal compartment and, if a TFCC tear is suspected, enhancement of the DRUJ. The radiocarpal compartment is punctured only if spontaneous enhancement through a tear does not occur (1,28).
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consideration: The proximal portions are usually 
meniscoid and insert on cartilage, whereas the 
dorsal and volar portions are more often flat and 
insert on bone. These features are easily recog-
nized at multidetector CT arthrography. On the 
other hand, variations in signal intensity at MR 
imaging are not relevant at multidetector CT ar-
thrography, especially when they are interstitial. 
However, particular attention should be paid to 
the margins of the ligaments, since subtle abnor-
malities can reveal partial-thickness tears or cica-
tricial ligament.

Triangular Fibrocartilage Complex
The TFCC is adequately analyzed with multi-
detector CT arthrography. The fibrocartilage 
proper is clearly seen on a coronal image from 
its cartilaginous insertion on the radial sigmoid 
notch to its ulnar attachment (Fig 5a). This ulnar 
attachment consists of two different fascicles that 
insert on the base and tip of the styloid process, 
respectively, and are separated by loose fibrovas-
cular tissue that can mimic a tear at MR imaging 
(32). These fascicles cannot be differentiated with 
multidetector CT arthrography. The anterior and 
posterior distal radioulnar ligaments, as well as 
the ulnocarpal ligaments, are well seen on sagittal 
images (Fig 5b).

Capsular Ligaments
The capsular ligaments are also visualized at 
multidetector CT arthrography, although they 

kernel and a substantial section overlap (eg, 
0.2-mm increments in our protocol). A small 
field of view (~100 mm) is selected to achieve a 
voxel size of approximately 0.2 mm. Exposure 
parameters are 100 kV and 100 mAs.

Isotropic acquisition allows optimal reforma-
tion in virtually any plane. Corrected transverse, 
sagittal, and coronal reformatted images are 
routinely obtained along the axis of the capitate 
bone. Coronal images provide a practical over-
view of the wrist joint, whereas transverse images 
are essential for appreciating the functionally 
important dorsal and volar portions of the in-
terosseous ligaments, and sagittal images provide 
a good analysis of the TFCC.

Normal Imaging Findings

Interosseous Scapholunate  
and Lunotriquetral Ligaments
The scapholunate and lunotriquetral ligaments 
seal their respective joint spaces, thereby seal-
ing off the radiocarpal and midcarpal compart-
ments. The three portions of these ligaments 
are demonstrated consistently and reliably with 
multidetector CT arthrography. The proximal 
portions are well seen on coronal images (Fig 
4a), whereas the dorsal and volar portions can 
be analyzed on transverse images (Fig 4b). The 
normal appearance of these ligaments has been 
well studied with MR imaging and can easily be 
transposed to multidetector CT arthrography 
(29–31). Variations in shape (flat or meniscoid) 
and mode of insertion (on bone, cartilage, or both) 
depend on the portion of the ligament under 

Figure 5. (a) Coronal 
multidetector CT arthro-
gram clearly depicts the 
triangular fibrocartilage 
proper (outlined in red). 
(b) Sagittal multidetector 
CT arthrogram also shows 
the triangular fibrocartilage 
proper (horizontal area 
outlined in red), along 
with the dorsal and volar 
distal radioulnar (outlined 
in blue) and ulnocarpal 
(vertical area outlined in 
red) ligaments.
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its disruption from impaction by the capitate 
head occurs with hyperextension trauma.

Bone Variants
A small number of normal bone variants are 
regularly seen at multidetector CT arthrography 
of the wrist joint and should not be mistaken for 
pathologic conditions. Cystlike defects are focal 
areas of hypoattenuation in bone that often com-
municate with the joint through a limited cortical 
aperture. These defects represent either vascular 
channels or intraosseous ganglion cysts. Bone 
islands have typical features that are not specific 
to carpal bones (33).

are less conspicuous than at MR imaging or MR 
arthrography. Coronal and transverse images are 
useful, since many of these ligaments are seen 
almost entirely on a single image (Fig 6). Sagittal 
imaging helps evaluate these ligaments more 
precisely in cross section. The long radiolunate 
and radioscaphocapitate ligaments are invariably 
seen on sagittal images, separated by the capsular 
recess of Poirier. It is particularly important to 
evaluate this region of capsular weakness because 

Figure 6. (a) Coronal multidetector CT arthrogram shows the dorsal radiocarpal and intracarpal 
ligaments (outlined in red). (b, c) Coronal (b) and sagittal (c) multidetector CT arthrograms show the 
palmar long radiolunate (outlined in blue) and radioscaphocapitate (outlined in green) ligaments. A re-
cess known as the Poirier space (arrow) separates these two ligaments and represents an area of capsular 
weakness. (d) Transverse multidetector CT arthrogram shows the dorsal radiocarpal (outlined in red) 
and palmar long radiolunate (outlined in blue) ligaments.



RG ■ Volume 28 • Number 3 Moser et al 793

arthrography. As mentioned earlier, scapholunate 
and lunotriquetral ligament tears are classified 
as either complete or incomplete depending on 
whether all three portions are disrupted. This 
distinction is easily made with multiplanar refor-
mation (Fig 7).

A tear varies in appearance depending on its 
extent. Full-thickness tears are usually commu-
nicating (unless the defect is plugged by a scar) 
and manifest as an interruption of the ligament 
underlined by iodinated contrast material. The 
stump of the ligament can be seen floating freely 
in cases of recent tear but then progressively 

A carpal coalition is another classic variant, 
most commonly involving the lunotriquetral 
space. Such a coalition can be complete but can 
also be partial and mimic osteoarthritis. A use-
ful clue to the diagnosis is the invariable partial 
development of the joint space on its distal aspect 
(from a simple bone notch to true cartilaginous 
facets) (34).

Ligament Tears

Interosseous Scapholunate  
and Lunotriquetral Ligament Tears
In our experience, suspicion for scapholunate 
or lunotriquetral ligament tears represents the 
most common indication for multidetector CT 

Figure 7. Complete versus incomplete tear of the scapholunate ligament. (a, b) Complete tear. 
(a) Coronal multidetector CT arthrogram shows disruption of the proximal portion of the sca-
pholunate ligament (arrow). (b) Transverse multidetector CT arthrogram shows disruption of the 
volar and dorsal portions of the ligament (arrows). (c, d) Incomplete tear in a different patient. 
(c) On a coronal multidetector CT arthrogram, the proximal portion of the ligament is intact. 
(d) Transverse multidetector CT arthrogram shows a tear involving the dorsal portion of the liga-
ment (arrow), with the volar portion intact.

disappears over time. Assessment of the stump 
can be useful for guiding reconstructive surgery. 
Partial-thickness tears are noncommunicating 
and therefore require enhancement of both adja-
cent compartments for adequate depiction. They 
manifest as abnormal thinning, superficial fray-
ing, or irregularities on one side of the ligament 
(Fig 8a, 8b). Ganglion cyst formation from a par-
tial-thickness tear is also frequently observed in 
the dorsal portion of the scapholunate ligament. 
These cysts can be very small and unenhanced, 
being identified only on the basis of focal bulging 
of the dorsal scapholunate ligament in its lower 
aspect (Fig 8c, 8d).

Teaching
Point

Teaching PointA tear varies in appearance depending on its extent. Full-thickness tears are usually communicating (unless the defect is plugged by a scar) and manifest as an interruption of the ligament underlined by iodinated contrast material. The stump of the ligament can be seen floating freely in cases of recent tear but then progressively disappears over time. Assessment of the stump can be useful for guiding reconstructive surgery. Partial-thickness tears are noncommunicating and therefore require enhancement of both adjacent compartments for adequate depiction. They manifest as abnormal thinning, superficial fraying, or irregularities on one side of the ligament (Fig 8a, 8b). Ganglion cyst formation from a partial-thickness tear is also frequently observed in the dorsal portion of the scapholunate ligament. These cysts can be very small and unenhanced, being identified only on the basis of focal bulging of the dorsal scapholunate ligament in its lower aspect (Fig 8c, 8d).
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TFCC Tears
TFCC tears are routinely classified according to 
the system developed by Palmer (37). Class I le-
sions are presumed to be traumatic, with type IA 
characterized by a slitlike central perforation (Fig 
9a, 9b); type IB, by an ulnar avulsion (equiva-
lent to a fracture of the base of the ulnar styloid 
process) (Fig 9c); type IC, by a distal avulsion 
of the ulnocarpal ligaments; and type ID, by a 
radial avulsion with possible sigmoid notch frac-
ture. Class II lesions are considered degenerative 
and result from chronic ulnocarpal impaction. A 
chronologic progression of lesions has been de-
scribed, with type IIA corresponding to central 
wear of the triangular fibrocartilage (Fig 10a); 
type IIB, to additional ulnar or lunate chondro-

Figure 8. Partial-thickness tears of the sca-
pholunate ligament. (a) Coronal multidetector 
CT arthrogram shows a degenerative partial-
thickness tear manifesting as marked thinning 
of the proximal portion of the scapholunate 
ligament (arrow). (b) Transverse multidetector 
CT arthrogram obtained in a different patient 
shows a partial-thickness tear manifesting as 
irregularities of the dorsal portion of the liga-
ment (arrow). (c, d) Transverse multidetector 
CT arthrograms obtained in a third patient 
show a partial-thickness tear of the dorsal 
portion of the ligament with cyst formation 
(arrow).

Moreover, indirect signs of instability can be 
present and generally represent complete inter-
osseous and associated capsular ligament tears. 
These signs include scapholunate diastasis, 
abnormal scapholunate angle, instability pat-
terns of the dorsal or volar intercalated segment, 
and rotatory subluxation of the scaphoid bone 
(35,36).
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Chondromalacia is not always associated with 
central perforation of the triangular fibrocartilage. 
In addition, DRUJ instability associated with dis-
ruption of the distal radioulnar ligaments is not 
included in this classification scheme. For these 
reasons, we routinely describe tears of the TFCC 
in terms of the elements involved and the extent 
of the tear without addressing their traumatic or 
degenerative nature.

malacia; type IIC, to an additional central tear of 
the triangular fibrocartilage (Figs 9c, 10b); type 
IID, to an additional lunotriquetral ligament tear 
(Fig 10c); and type IIE, to additional ulnocarpal 
osteoarthritis.

The principal advantage of this classification 
scheme lies in its description of the most com-
mon lesions. However, the distinction between 
traumatic and degenerative tears is not always 
straightforward, particularly in tears involving the 
radial aspect of the triangular fibrocartilage (20). 

Figure 9. Traumatic tears of the TFCC. (a, b) Coronal (a) and sagittal (b) multidetector CT arthrograms 
show a central slitlike tear (Palmer class IA) of the TFCC (arrows). (c) Coronal multidetector CT arthrogram 
obtained in a different patient shows an ulnar tear (class IB) (white arrow) with an associated degenerative 
central tear (class IIC) (black arrows).

Figure 10. Degenerative tears of the TFCC. (a) Sagittal multidetector CT arthrogram shows central wear 
(Palmer class IIA) of the triangular fibrocartilage (arrow). (b) Coronal multidetector CT arthrogram obtained 
in a different patient shows a central tear (class IIC) of the triangular fibrocartilage (arrows). (c) Coronal mul-
tidetector CT arthrogram obtained in a third patient also shows a central tear of the triangular fibrocartilage 
(solid white arrows), along with lunate and triquetral chondromalacia (open white arrows) and a lunotrique-
tral ligament tear (class IID) (black arrow).
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advanced collapse and scaphoid nonunion ad-
vanced collapse. Scapholunate advanced collapse 
is a consequence of scapholunate dissociation 
and rotatory subluxation of the scaphoid bone, 
resulting in radioscaphoid malalignment, pro-
gressive chondromalacia, and osteoarthritis (39). 
Sagittal reformatted images from multidetector 
CT arthrographic data are particularly useful in 
demonstrating abnormal angulations of the sca-
phoid and lunate bones (increased scapholunate 
angle and dorsal or volar intercalated segment 
instability deformity), radioscaphoid incongruity, 
cartilage loss, and subchondral bone degenera-
tive changes (Fig 14). Scaphoid nonunion ad-
vanced collapse is similar, except that functional 
scapholunate dissociation results from scaphoid 
nonunion (Fig 15).

Capsular Ligament Tears
Capsular ligament tears are not consistently seen 
at imaging, particularly when the examination 
is delayed following trauma. Disruption of the 
long radiolunate and radioscaphocapitate liga-
ments is the most frequent manifestation (Fig 
11). Avulsion fracture of the posterior triquetral 
tuberosity is equivalent to a dorsal capsular 
ligament tear.

Cartilage Abnormalities
Cartilage abnormalities are exquisitely depicted 
with multidetector CT arthrography. Acute trau-
matic lesions are usually associated with articular 
fractures (Fig 12). Persistent incongruity is a 
major source of articular derangement, and the 
maximum tolerable step-off is less than 2 mm 
(Fig 13). Early cartilage degeneration also occurs 
as a result of loss of radial inclination and volar 
tilt or radial shortening with relative lengthening of 
the ulna (38). Degenerative lesions are the result 
of excessive strain over articular surfaces caused 
by posttraumatic instability or malalignment. 
Various patterns can be recognized, including 
radioscaphoid osteoarthritis, ulnocarpal impac-
tion syndrome, and hamatolunate impingement.

Radioscaphoid Osteoarthritis
Degenerative changes in the radiocarpal joint 
commonly affect the radioscaphoid compartment, 
beginning around the radial styloid process and 
progressively extending to the scaphoid fossa. Two 
principal patterns are recognized: scapholunate 

Figure 11. Capsular liga-
ment tears. Coronal (a) 
and sagittal (b) multidetec-
tor CT arthrograms show 
disruption of the radiosca-
phocapitate and long radio-
lunate ligaments (arrows).

Figure 12. Recent articular fracture of the radial sty-
loid process. Transverse multidetector CT arthrogram 
shows a fracture line and cartilage disruption (solid 
arrow) with an associated scapholunate ligament tear 
(open arrow).

Teaching
Point

Teaching PointCartilage abnormalities are exquisitely depicted with multidetector CT arthrography. Acute traumatic lesions are usually associated with articular fractures (Fig 12). Persistent incongruity is a major source of articular derangement, and the maximum tolerable step-off is less than 2 mm (Fig 13). Early cartilage degeneration also occurs as a result of loss of radial inclination and volar tilt or radial shortening with relative lengthening of the ulna (38). Degenerative lesions are the result of excessive strain over articular surfaces caused by posttraumatic instability or malalignment. Various patterns can be recognized, including radioscaphoid osteoarthritis, ulnocarpal impaction syndrome, and hamatolunate impingement.



RG ■ Volume 28 • Number 3 Moser et al 797

Figure 15. Scaphoid non-
union advanced collapse defor- 
mity. Coronal multidetector  
CT arthrogram shows scaph-
oid nonunion (white arrows) 
resulting in radioscaphoid  
osteoarthritis beginning at  
the radial styloid process 
(black arrows).

Figure 13. Articular derangement in a 54-year-old man who presented with persistent 
pain after undergoing anterior placement of a bone plate for articular fracture of the radius. 
Sagittal (a) and transverse (b) reformatted images from multidetector CT arthrographic 
data demonstrate cartilage step-off with early osteoarthritis (arrows in a) and a scapholu-
nate ligament tear (arrow in b). Note the absence of metallic hardware–related artifacts.

Figure 14. Complete scapholunate ligament tear. Transverse (a) and sag-
ittal (b) multidetector CT arthrograms show a complete scapholunate liga-
ment tear (arrows) with scapholunate dissociation and rotatory subluxation 
of the scaphoid bone. Early cartilage degeneration reflects evolution toward 
scapholunate advanced collapse.
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are well depicted with multidetector CT arthrog-
raphy. Other bone abnormalities are uncommon. 
Giant intraosseous ganglion cyst may be present, 
occasionally causing pathologic fracture (Fig 19). 
Finally, patients with bone fixation can be imaged 
with multidetector CT arthrography to evaluate 
bone healing and hardware, as well as associated 
cartilage and ligament injuries (Fig 20).

Soft-Tissue Abnormalities
Detection of soft-tissue abnormalities is obviously 
the Achilles’ heel of multidetector CT arthrography  

Ulnocarpal Impaction Syndrome
Ulnocarpal abutment is common but not always 
symptomatic. It results from either a constitu-
tional (positive variance) or relative acquired 
(radial shortening following fracture) long ulna. 
Imaging features are described as Palmer class 
II and include positive ulnar variance, central 
wear or tear of the triangular fibrocartilage, 
chondromalacia of the adjacent lunate bone and 
ulnar head with subchondral bone abnormalities, 
lunotriquetral ligament tear, and ulnocarpal or 
DRUJ osteoarthritis (Fig 16) (40).

Hamatolunate Impingement
Hamatolunate impingement occurs only when 
the lunate bone has an accessory hamate facet 
(type 2 lunate bone, present in two-thirds of the 
population). Chondromalacia of the proximal 
hamate bone is observed in about 50% of cases 
but is usually asymptomatic (Fig 17) (41,42).

Bone Abnormalities
Although multidetector CT arthrography is 
not intended for use in searching for bone frac-
tures, detection of occult fractures is common. 
Scaphoid fracture is the most common fracture of 
the carpal bones and can be discovered inciden-
tally when looking for a scapholunate ligament 
tear (Fig 18). Small avulsion fractures that are 
usually overlooked with other imaging techniques 

Figure 16. Ulnocarpal impaction syndrome follow-
ing traumatic shortening of the radius. Multidetector 
CT arthrogram shows that relative ulnar lengthening 
has caused central perforation of the triangular fibro-
cartilage (solid black arrow), a lunotriquetral ligament 
tear (open black arrow), and triquetral chondromalacia 
(white arrow).

Figure 17. Hamatolunate im-
pingement. Coronal multidetector 
CT arthrogram shows chondroma-
lacia of the tip of the hamate bone 
(arrow).

Figure 18. Occult scaphoid frac-
ture. Sagittal multidetector CT 
arthrogram clearly shows a fracture 
line (arrows) that was not apparent 
on earlier radiographs or CT scans.
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Page 788
The wrist joint is considered to be the most complex articulation in the human body. However, its anatomy can be 
simplifi ed into three major compartments: the distal radioulnar joint (DRUJ), the radiocarpal joint, and the midcar-
pal joint. The radiocarpal joint involves the distal radius and the proximal carpal row; the midcarpal joint involves 
the proximal and distal carpal rows. Their combined motion is synergistic and comparable to that of a spheroidal 
joint, allowing fl exion (volar fl exion), extension (dorsal fl exion), and radial and ulnar deviations of the wrist. Along 
with its proximal counterpart, the DRUJ is responsible for pronation and supination of the forearm.

Page 789
Precise delineation of the extent of a tear is feasible with modern imaging techniques, and most authors now differ-
entiate between complete (all three portions disrupted) and incomplete (one or two portions disrupted, also referred 
to as “partial” by some authors) interosseous ligament tears (1,12,13). This distinction is clinically relevant, since 
most patients who present with incomplete tears have no wrist instability and can be treated conservatively (14,15). 
Experimental studies have demonstrated that disruption of both interosseous and capsular ligaments is needed to 
cause wrist instability (16,17). However, not all incomplete tears are equally negligible. The dorsal portion of the 
scapholunate ligament and the volar portion of the lunotriquetral ligament are essential for wrist stability, whereas 
the membranous proximal portions have virtually no mechanical importance (6,18). Further classifi cation of liga-
ment tears helps differentiate full-thickness (usually communicating) tears from partial-thickness (noncommunicat-
ing) tears (Fig 2). The pathologic signifi cance of partial-thickness tears for interosseous ligaments is discussed in the 
literature, but the signifi cance of such tears is widely considered to be greater for the TFCC (19,20).

Page 790
Multidetector CT arthrography currently allows the direct visualization of ligament tears. Even partial-thickness tears 
can be recognized when both adjacent compartments are enhanced. The classic abnormal communication has actually 
lost its semeiologic importance, since ligament tears are directly visualized. Our examination protocol typically includes 
initial enhancement of the midcarpal compartment and, if a TFCC tear is suspected, enhancement of the DRUJ. The 
radiocarpal compartment is punctured only if spontaneous enhancement through a tear does not occur (1,28).

Page 793
A tear varies in appearance depending on its extent. Full-thickness tears are usually communicating (unless the defect 
is plugged by a scar) and manifest as an interruption of the ligament underlined by iodinated contrast material. The 
stump of the ligament can be seen fl oating freely in cases of recent tear but then progressively disappears over time. 
Assessment of the stump can be useful for guiding reconstructive surgery. Partial-thickness tears are noncommunicat-
ing and therefore require enhancement of both adjacent compartments for adequate depiction. They manifest as ab-
normal thinning, superfi cial fraying, or irregularities on one side of the ligament (Fig 8a, 8b). Ganglion cyst formation 
from a partial-thickness tear is also frequently observed in the dorsal portion of the scapholunate ligament. These cysts 
can be very small and unenhanced, being identifi ed only on the basis of focal bulging of the dorsal scapholunate liga-
ment in its lower aspect (Fig 8c, 8d).

Page 796
Cartilage abnormalities are exquisitely depicted with multidetector CT arthrography. Acute traumatic lesions are usu-
ally associated with articular fractures (Fig 12). Persistent incongruity is a major source of articular derangement, and 
the maximum tolerable step-off is less than 2 mm (Fig 13). Early cartilage degeneration also occurs as a result of loss 
of radial inclination and volar tilt or radial shortening with relative lengthening of the ulna (38). Degenerative lesions 
are the result of excessive strain over articular surfaces caused by posttraumatic instability or malalignment. Various 
patterns can be recognized, including radioscaphoid osteoarthritis, ulnocarpal impaction syndrome, and hamatolunate 
impingement.

Multidetector CT Arthrography of the Wrist Joint: 
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