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Fig. 1. Plain lateral radiograph is obtained using the ver-
tical x-ray beam entered radially and exited ulnarly
(arrow). The elbow is flexed 90°and the ulnar side of the
wrist is placed on the cassette. The central beam is
centered to the distal pole of the scaphoid(S).

Fig. 2. Four MR series performed in prone position with the hands in over-head location (A, B) sagittal images were
obtained by prescribing graphic lines parallel to the third and the fourth metacarpal long axes in neutral position, re-

spectively (C, D) sagittal planes were also obtaines by prescribing graphic lines parallel to the third metacarpal bone in
15° radially and ulnarly deviated wrists, respectively.
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Fig. 3. A. Measurements of capitolunate, scapholunate,
and radiolunate angles on a lateral radiograph. The pal-
mar surface of the pisiform (arrowhead) is noted in the
midportion of the scaphocapitate interval. The capitol-
unate(a), scapholunate(b), and radiolunate (c) angles are
formed by the four basic axes : capitate axis(line 1). a line
from the center of the head to the center of the distal
articular surface; lunate axis(line 2), a line perpendicular
to the anterior and posterior distal lunate poles; scaphoid
axis(line 3), a line connecting the proximal and distal
ventral convexities of the scaphoid ; radial axis(line 4), a
line parallel to the central axis of the radial shaft.

B. Scapholunate angle measurement on MR image. For
the measurement of the wrist angles on MR images, two
best images for the subject bones are selected and set in
top-bottom alignment. And the basic measuring method
is same as that on plain radiograph.
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Table 1. CL, SL, and RL Angles on MR Images and Comparison with those on Plain Radiographs

Parameter A B C D E Radiography

CL angle (degrees)* —30+11.6 —45+11.1 —149+74 9.7 +123 —7.4t6.1 —12.9 +6.8
P value** .011 012 .220 .006 .014

SL angle (degrees)* 585+ 7.0 51.5% 7.3 50.6 =43 653+ 9.2 54.4 + 5.2 53.2+ 7.0
P value** .082 126 137 .014 .154

RL angle (degrees)* 10.4 = 8.3 9.5+ 6.7 —53+50 233+ 7.6 4.8 + 3.5 —5.2+ 4.7
P value** .008 .008 .959 .005 919

A—D: MR series with the wrists in over-head position, as follows, A :neutral sagittal plane parallel to the third meta-
carpal bone, B:oblique-sagittal plane parallel to the fourth metacarpal bone, C and D : sagittal planes with the wrists in

15° radial and ulnar deviation, respectively.

E: MR neutral sagittal plane parallel to the third metacarpal bone with the wrists in beside-trunk position.
CL, SL, RL angles: capitolunate, scapholunate, radiolunate angles
* Angles given as means =+ standard deviation, ** P value was determined with the Wilcoxon signed rank test.
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Fig. 4. The lateral radiograph (A) in a 36-year-old
asymptomatic woman shows a slightly palmarly tilted lunate
with normal ranges of the measurement angles. On
Tl-weighted sagittal MR images in neutral prone position,
which are obtained parallel to the long axes of the third (B)
and the fourth (C) metacarpals, the lunate appears slightly
dorsally tilted, but the carpal angles are within normal
limit. On MR image obtained in 15°ulnarly deviated wrist
(D), dorsal tilting of the lunate becomes more apparent and
a DISI configuration is diagnosed on the angle measurement.
MR images obtained in a radially deviated wrist (E) and in
supine neutral position (F) demonstrate angles similar to
those seen on the lateral radiograph.
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Verification of the Reliability of Sagittal MR Images in
Assessment of Segmental Instability of the Wrist'

Young-uk Lee, M.D., Eun Kyung Youn, M.D., Shin-Ho Kook, M.D.

Ipepartment of Radiology, Kangbuk Samsung Hospital, College of Medicine, Sungkyunkwan University

Purpose: To determine the reliability of carpal angle measurement using sagittal wrist MR images
for the diagnosis of dorsal intercalated segmental instability (DISI) or ventral intercalated segmental
instability(VISI).

Materials and Methods:In ten asymptomatic adult volunteers, capitolunate, scapholunate, and
radiolunate angles were measured on lateral radiographs and five different series of sagittal MR
images, and compared and statistically analysed. The four MR series, obtained in a prone position,
with the wrists over the head, were as follows: A, sagittal images parallel to the third metacarpal
bone axis, in a neutral position;B, oblique sagittal images parallel to the fourth metacarpal axis, in
a neutral position;C and D, sagittal images parallel to the third metacarpal bone axis, with the
wrist at 15° radially and ulnarly deviated positions, respectively. The fifth true sagittal MR image
(BE) was obtained in a supine position with the wrists located beside the trunk, in a neutral pos-
ition.

Results:In the MR series performed in the prone position, the capitolunate and radiolunate
angles measured in the series A, B, and D were significantly larger than those seen on lateral
radiographs. The scapholunate angle showed a statistically significant difference (p=.014) in series
D, where one case showed DISI configuration at a scapholunate angle of 81°. In other series, the
angles were not significantly different from those seen on lateral radiographs.

Conclusion: The lunate appears more dorsally tilted on sagittal MR images obtained in the prone
position with the wrists above the head than on lateral radiographs, and a DISI configuration can
be mimicked. If diagnosing wrist segmental instability by interpreting sagittal MR images without
lateral radiographs, there is potential risk of misdiagnosis. It is believed that wrist positioning is
crucial for the correct measurement of angles.

Index words: Wrist, MR
Wrist, radiography
Wrist, abnormalities
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