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Study of appropriate elbow joint flexion angle for depiction of the anterior bundle of the
ulnar collateral ligament by MRI
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[Abstract]

The purpose of this study was to clarify the elbow flexion angle for depiction of the Ulnar Collateral Ligament (UCL)
by elbow joint MRI.

For six healthy volunteers, UCL images were captured at four different flexion angles (0° extension position, 10° flex-
ion position, 20° flexion position, 30° flexion position) The visual evaluation of UCL was performed based on the average
preference of the observer and compared by the one-way analysis of variance (ANOVA). As a result, the average prefer-
ence of the flexion position was significantly higher than that of the extension position, and the 10° flexion position
tended to be particularly higher among the four flexion angles. The results suggest that the flexion position is more suit-
able for UCL visualization by MRI than the extension position. Furthermore, it is suggested that the 10° flexion position
is more suitable.
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Fig.1 Anatomy of Ulnar Collateral Ligament.
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Flexion position (10° )

Extended position (0° )

Fig.2 Depiction ability of medial attachment of
humerus.
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Fig.3 Dedicated MRI and imaging position.
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Fig.4 Fixture for bending.
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Fig.5 Average preference for each flexion angle.

Table 1 Average preference and ANOVA results for each Participant

Participant 1  Participant 2 Participant 3  Participant 4 Participant 5 Participant 6 Median

A (0 -1.33 -1.25 -0.92 -0.75 -0.75 -1.08 -1.00

B (107) 0.83 0.92 0.42 0.42 0.75 0.42 0.58

C (207) -0.08 0.25 0.42 -0.08 0.08 0.33 0.17

D (30%) 0.58 0.08 0.08 0.42 -0.08 0.33 0.21
Sa (P-value) <0.01 <0.01 <0.01 <0.01 0.06 <0.01
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Table 2 95% confidence interval between mean
preferences in Participant 1

Table 3 95% confidence interval between mean
preferences in Participant 2

ai-aj (ai-aj)+y  (ai-aj)—y Zii?fgi:;irg ai-aj (ai-aj)+y  (ai-aj)—y ?i?fgf;ir:
A-B -2.17 -1.42 -2.91 * A-B -2.17 -1.23 -3.10 *
A-C -1.25 -0.51 -1.99 * A-C -1.50 -0.56 -2.44 *
A-D -1.92 -1.17 —-2.66 * A-D -1.33 -0.40 -2.27 ES
B-C 0.92 1.66 0.17 * B-C 0.67 1.60 -0.27 n.s.
B-D 0.25 0.99 -0.49 n.s. B-D 0.83 1.77 -0.10 n.s.
C-D -0.67 0.08 -1.41 n.s. C-D 0.17 1.10 -0.77 n.s.

Table 4 95% confidence interval between mean
preferences in Participant 3

Table 5 95% confidence interval between mean
preferences in Participant 4

ai-aj (ai-aj)+y (ai-aj)—y (Sjii?fr;irf;(;ir: ai-aj (ai-aj)+y (ai-aj)—y iii?fgf;ir:
A-B -1.33 -0.29 -2.38 * A-B -1.17 -0.67 -1.66 *
A-C -1.38 -0.29 -2.38 * A-C -0.67 -0.17 -1.16 *
A-D -1.00 0.05 -2.05 n.s. A-D -1.17 -0.67 -1.66 *
B-C 0.00 1.05 -1.05 n.s. B-C 0.50 1.00 0.00 *
B-D 0.33 1.38 -0.71 n.s. B-D  0.00 0.50 -0.50 n.s.
C-D 038 1.38 -0.71 n.s. C-D -0.50 0.00 -1.00 *

Table 6 95% confidence interval between mean
preferences in Participant 5

Table 7 95% confidence interval between mean
preferences in Participant 6

ai-aj (ai-aj)+y (ai-aj)—y iii?fgi:;ir: ai-aj (ai-aj)+y (ai-aj)—y ?jii?fgi:;it
A-B -1.50 -0.07 -2.93 * A-B -1.50 -0.86 -2.14 *
A-C -0.83 0.60 -2.26 n.s. A-C -1.42 -0.78 -2.05 *
A-D -0.67 0.76 -2.10 n.s. A-D -1.42 -0.78 -2.05 *
B-C 0.67 2.10 -0.76 n.s. B-C 0.08 0.72 -0.55 n.s.
B-D 0.83 2.26 -0.60 n.s. B-D 0.08 0.72 -0.55 n.s.
C-D 017 1.60 -1.26 n.s. C-D  0.00 0.64 -0.64 n.s.
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