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Mirror Therapy for Phantom Limb Pain
To the Editor: Phantom limb pain occurs in at
least 90% of limb amputees.1 Such pain may be
induced by a conflict between visual feedback and
proprioceptive representations of the amputated
limb.2 Thus, illusions or imagery of movement of
the amputated limb might alleviate phantom limb
pain. Mirror therapy has been used with some success in patients who have had a hand or an arm
amputated.3 Since the critical component of mirror therapy may be the induction of limb imagery, we conducted a randomized, sham-controlled
trial of mirror therapy versus imagery therapy involving patients with phantom limb pain after
the amputation of a leg or foot.
We randomly assigned 22 patients to one of
three groups: one that viewed a reflected image
of their intact foot in a mirror (mirror group), one
that viewed a covered mirror, and one that was
trained in mental visualization. The patients were
told that each therapy was being examined for efficacy, and each patient provided written informed consent. Eighteen subjects (six in each
group) completed the study. Patients in the mirror group attempted to perform movements
with the amputated limb while viewing the reflected image of the movement of their intact
limb. Patients in the covered-mirror group attempted to perform movements with both their
intact and amputated limbs when the mirror was
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covered by an opaque sheet. Patients in the mental-visualization group closed their eyes and
imagined performing movements with their amputated limb.
Under direct observation, patients performed
their assigned therapy for 15 minutes daily. They
also recorded the number and duration of pain
episodes and the intensity of pain with the use
of a 100-mm visual-analogue scale; they also recorded the number and duration of pain episodes. The primary end point was the severity of
pain after 4 weeks of therapy. Baseline scores on
the visual-analogue scale were similar among the
groups (P = 0.62). Pain intensity decreased with
mirror treatment (Fig. 1), as did the number and
duration of pain episodes. After 4 weeks of treatment, 100% of patients in the mirror group reported a decrease in pain (median change on the
visual-analogue scale, –24 mm; range, –54 to –13),
but two patients had brief reactions (<2 minutes)
of grief on viewing the reflected intact lower limb.
In contrast, in the covered-mirror group, only one
patient (17%) reported a decrease in pain, whereas three patients (50%) reported worsening pain.
In the mental-visualization group, two patients
(33%) reported a decrease in pain, whereas four
patients (67%) reported worsening pain. In a comparison of changes in the score on the visual-analogue scale at 4 weeks, the mirror group differed
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Figure 1. Changes in Phantom Limb Pain, as Measured
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significantly from both the covered-mirror group
(P JOB:
= 0.04)
group
35721and the mental-visualization
ISSUE: 11-22-07
(P = 0.002). Phantom limb pain decreased in eight
of nine patients (89%) who switched to mirror
therapy from either a covered mirror or mental
visualization (P = 0.008 for both comparisons of
scores on the visual-analogue scale at 4 weeks with
those at 8 weeks).
Our findings showed that mirror therapy reduced phantom limb pain in patients who had
undergone amputation of lower limbs. Such pain
was not reduced by either covered-mirror or mental-visualization treatment. Pain relief associated
with mirror therapy may be due to the activation
of mirror neurons in the hemisphere of the brain
that is contralateral to the amputated limb. These
neurons fire when a person either performs an ac-

tion or observes another person performing an
action.4 Alternatively, visual input of what appears
to be movement of the amputated limb might
reduce the activity of systems that perceive protopathic pain.5 Although the underlying mechanism accounting for the success of this therapy
remains to be elucidated, these results suggest
that mirror therapy may be helpful in alleviating
phantom pain in an amputated lower limb.
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