Chapter 75_p174-177

75

10/3/06

11:58 AM

Page 174

Wrist
John T. Pitts, Ethan A. Colby, and Jonmenjoy Biswas

Due to its relatively small size and intricate anatomy, the wrist poses significant challenges for imaging. Previously, some of the structures within the wrist that are important for patient management have been difficult to evaluate given the lower SNR
inherent at 1.5 T. With the advent of 3 T, the increase in spatial resolution (afforded by
improved SNR) has made possible better visualization of anatomy and enhanced
lesion detectability.
The triangular fibrocartilage complex (TFCC) is a commonly injured structure of
great clinical importance and is well visualized at 3 T. True to its name, the TFCC is
composed of a fibrocartilaginous disk and associated ligaments located between the
carpus and the ulna. It is analogous to the meniscus in the knee and provides stabilization to the distal radial ulnar joint and the ulnocarpal joint. Laterally, it is
attached to the ulnar aspect of the lunate fossa of the radius. Figure 75–1 presents
T1- (A) and T2-weighted (B) coronal 3 T images with clear visualization of the normal interposition of high signal intensity hyaline cartilage (arrow) between the normal TFCC and its radial attachment. This is not to be mistaken for a tear of the TFCC.
On the medial side, two thin bands connect the TFCC to the ulnar styloid. The TFCC
inserts distally into the lunate via the ulnolunate ligament and into the triquetrum
via the ulnotriquetral ligament.
Like the fibrocartilaginous meniscus of the knee, the TFCC is generally hypointense
on all pulse sequences, as demonstrated here. However, it may also display relatively
increased intrasubstance signal intensity due to myxoid degeneration. The diagnosis
of tear is usually reserved for a high signal intensity abnormality that reaches the
surface of the TFCC.
Closely associated with the TFCC is the extensor carpi ulnaris (ECU) tendon, the
sheath of which is considered a component of the TFCC. Figure 75–2 is a comparison
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Figure 75–2

of imaging performed at 1.5 T (Figs. 75–2A and 75–2C) and 3 T (Figs. 75–2B and
75–2D) using T1-weighted FSE imaging with and without fat saturation. Note the signal abnormality within the tendon adjacent to the ulnar styloid (arrow). While a normal ECU tendon may exhibit increased signal intensity on T2-weighted images, the
degree of signal abnormality and associated thickening of the tendon in the region of
the ulnar styloid in this patient is consistent with a partial thickness tear. Fluid signal
intensity is also seen to surround the tendon, consistent with the diagnosis of tenosynovitis. SNR measurements on the matched 2-mm T1-weighted coronal images with fat
saturation (acquired with identical TR/TE and voxel size) were 24 at 1.5 T (Fig. 75–2A)
and 47 at 3 T (Fig. 75–2B). Scan times were 5:40 (min:sec) at 1.5 T as compared with
3:34 at 3 T.
Figure 75–3 presents paired T2-weighted axial GRE scans demonstrating a ganglion
cyst of the radiocarpal joint (black arrow) imaged at 1.5 (A) and 3 T (B). The scans
demonstrate the cyst arising from the volar aspect of the radiocarpal joint in the wrist
of this 26-year-old woman, who presented with gradual onset of discomfort and
swelling of the right wrist. Ganglion cysts are one of the most common causes of a
mass within the wrist and are thought to be the result of chronic irritation at the point
of formation. Both scans were acquired with a 2-mm slice thickness, two acquisitions,
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Figure 75–3

a matrix size of 256  256, and field of view of 50  50. Scan times were 5:02
(min:sec) at 1.5 T and 4:46 at 3 T. In addition to the improved demonstration of the
ganglion cyst, note the exquisite detail of the median nerve (white arrow) and the sharp
delineation of the tendon sheaths on the 3 T image (due to the markedly higher SNR).
Figure 75–4 presents coronal and sagittal reformatted images from a 3D T2-weighted
GRE (dual echo steady state, or DESS) scan of the same lesion, with 0.4  0.4 
0.4 mm3 resolution. Note the characteristic low signal intensity septations within the
cyst that assist in characterization and diagnosis.
The images in Fig. 75–5 are from the wrist of a 69-year-old man who fell on an outstretched hand. On history and physical examination, he was found to have dorsal
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Figure 75–5

pain over the proximal carpus. These images demonstrate an incidentally discovered
intraosseous ganglion or subchondral cyst within the lunate. Not so incidental is the
widening of the scapholunate distance visualized on these images, consistent with
scapholunate instability. This finding was confirmed and repaired during subsequent
surgery. Figures 75–5A and 75–5C are T1-weighted coronal images both with (C) and
without (A) fat saturation at 1.5 T. Figures 75–5B and 75–5D are T1-weighted coronal images with (D) and without fat saturation (B) in same individual at 3 T. The SNR
(from region of interest measurements) on the image in Fig. 75–5C was 30 at 1.5 T
and in the image in Fig. 75–5D was 40 at 3 T. Both scans were acquired with a 2-mm
slice thickness. In this instance, scan time was reduced from 5:39 (min:sec) at 1.5 T
to 3:34 at 3 T. Such a reduction in scan time can be extremely useful clinically when
imaging the intricate anatomy of the wrist, where inadvertent patient motion can
substantially degrade high-resolution images.

