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Figure 1: Experimental setup. A: Schematic of experimental setup. Participants comfortably
lay on their backs on a desk and their right hands or arms were fixed by magic tape. B:
Full extension at the elbow and wrist joints. C: Full flexion at the elbow and wrist joints.
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Figure 2: Perceived position of a developing phantom during the ischemic
block in the main study.

A: Data from one participant who exhibited the largest magnitude of per-
ceived change in joint angle for the two versions of the main experiment (el-
bow and wrist extended on left, elobow and wrist flexed on right). Shaded
arms and hands show the true maintained posture of the arm and hand.
Solid lines show the perceived starting position of the arm prior to cuff infla-
tion and the perceived final position of the phantom arm at the end of the
block [the extended version at the elbow (180" to 86°) and wrist (212° to
138°), the flexed version at the elbow (48" to 93°) and wrist (140° to 194°)].
The dashed lines are the mean perceived position of the developing phan-
tom at an intermediate time. Times are given relative to the time of cuff in-
flation. The direction of the perceived change is given by the curved arrow.
B: Data from 10 participants. Data at these times are means for 10 partici-
pants. When the ischemic block developed with the elbow and wrist joints
held extended (left), participants perceived that the elbow joint became more
flexed as the block and the phantom developed [at the elbow (184° to 124°)
and wrist (210° to 1587)]. But, if the block was applied with the elbow and
wrist joints flexed (right), then they perceived to become more extended as
the block developed [at the elbow (66" to 96°) and wrist (124" to 1717)].
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Figure 3: The difference between perceived joint angles during control test and ischemia.
Data of mean and standard error are obtained from 10 participants. A: Data for full ex-
tension (solid circles, see Fig. 1B) and flexion (open circles, see Fig. 1C) at the elbow
joint in the main study. B: Data for full extension (solid circles, see Fig. 1B) and flexion
(open circles, see Fig. 1C) at the wrist joint in the main study.
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Figure 4: The timing of changes in touch sensation measured during experiment. Data
are shown for assessments made over the base of the thumb (upper panel), just proxi-
mal to the wrist (middle panel) and just proximal to the elbow (lower panel). Median and
IQR are plotted for the start of a change in von Frey threshold and the loss of light
touch.
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Systematic Changes in the Perceptual Posture of the Elbow
during Forming a Phantom Arm

INUI Nobuyuki*, MASUMOTO Junya®*, UEDA Yuki***
and BEPPU Takaaki™**

(Keywords : phantom limb, proprioception, body image, ischaemic anaesthesia, arm)

Our previous study showed dynamic changes in the perceived posture of the hand when inputs from
large—diameter sensory nerve fibres of the hand were declined and lost. The present study further exhibited
that the perceived position at the elbow changed systematically even when the sensory inputs from the
arm were partially blocked. Ten healthy participants showed perceived postures of their right elbows and
wrists with an ischemic block of the right upper arm using the left arms and hands. When the right arm
and hand were fully extended before and during the block, the final perceived joints at the wrist and el-
bow were flexed in all participants, and vice versa. While there was no significant difference between
joints for the magnitude of the perceived changes in full extension, the magnitude of the perceived
changes at the elbow reached about 60°. In full flexion, however, the magnitude at the elbow was less
than that at the wrist, indicating that the peripheral nerves at the elbow was less blocked than those at the
wrist at the end of the block. Because the start of these changes occurred as the sensory inputs were de-
clining, the changes depended on fading somatosensory signals from strongly stretching muscle and skin

during the anesthesia.
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